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Appendix 1.2 Details of Foreign-funded On-going Water Supply and Sanitation Projects - 2011 

  Name of the project Districts Location Beneficiaries 
Funding 

Agency 

Project 

Period 

Total Est. 

Cost 

(Rs. Mil.)

Scope of Work 

1 
Greater Kandy WS – 

Phase I Stage II  
Kandy 

Improve Water Supply to Kandy City 

& PS Area Akurana, Pujapitiya, Kandy 

for Grevants.Harispattuwa & Patha 

Dumbara 

183,000 

beneficiaries & 

432,800 service 

level improve 

JICA  
2007 – 

2012 
4,164 

 Expansion of service area 

 Augmentation of WTP capacity 

from 37,000 to 50,000 m3/day 

 Towns South of Kandy WS  Kandy  360,000 Denmark ?? - 2012 9,626  Expansion of service area 

2 
Towns North of Colombo WS - 

Stage II  
Colombo/ Gampaha

Ja-Ela, Kandana, Eakala, Mahara, 

Biyagama, Ragama & Welisara 
250,000 JICA  

2007 – 

2012 
6,490 

 Expansion of service area 

3 
Greater Colombo Water 

Rehabilitation  
Colombo 

Rehabilitation /Enhance the Water 

Supply of CMC and 

Kottikawatte-Mulleriyawa area 

100,000 JICA  
2007 - 

2012 
4,785 

 Reinforcement of water storage 

system 

 Increase of transmission capacity 

4 
Rehabilitation & Augmentation 

of Labugama Kalatuwawa 
Colombo Labugama Kalatuwawa 375,000 Hungary 

2011 - 

2014 
4,184 

 Rehabilitation & augmentation of 

two WTPs 

5 
Kalu Ganga WS – 

Phase 1 Stage-II (JBIC) 
Colombo, Kalutara 

Kandana, Kesbewa, Jamburaliya, 

Piliyandala, Kumbuka and Panadura 

East 

 400,000 JICA  
2007 - 

2013 
10,846 

 Construction of 60,000 m3/day 

WTP, Transmission main and 

distribution  

 

Capacity Development for 

NRW Reduction in Colombo 

City 

Colombo Borella & Kotahena 267,000 JICA ?? – 2012 200 

 Capacity development for NRW 

reduction 

 Water Supply Facilities  Moratuwa, Panadura and Negombo 10,000 
Spanish 

Company 
2008 - ?? 2,690 

 Construction of 50,000 m3/day 

WTP in Ambatale and 3,000 

m3/day desalination plant  for 

Negombo  

6 Augmentation of Negombo WS  Gampaha Negambo Town Area 215,000 in 2015 Netherland ?? – 2011 7,288 

 Construction of 12,500 m3/day 

WTP at Bambukuliya 

 Transmission and distribution 

system  

7 Kelani Right Bank WTP Gampaha 

Ja-Ela,Wattala, Ragama, Biyagama 

Mahabole 

 

1,500,000 Denmark 
2008 - 

2011 
8,100 

 Construction of 40 MGD intake 

and WTP on Kelani right bank  
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  Name of the project Districts Location Beneficiaries 
Funding 

Agency 

Project 

Period 

Total Est. 

Cost 

(Rs. Mil.)

Scope of Work 

8 
Energy Conservation – 

Ambatale Water Treatment Plant  
Colombo Ambatale   Germany 

2012 – 

2014 
6,903 

 Carriyng-out of comprehensive 

energy audits 

 Replacement of major 

transmission systems 

 Rearrangement of pipe 

connections 

 Rearrangement and replacement 

of pump units 

9 
Ruhunupura WS Development – 

Stage I 
Hambantota Ambalanthota, Sooriyaweva 112,000 Korea 

2010 - 

2014 
9,742 (Not clear) 

10 
Rehabilitation & Augmentation 

of Kirindi Oya WS 
Hambantota 

Kirindi Oya, Lunugamwehera, 

Weerawila, Pannegamuwa, Mattala 
50,000 Austria 

2008 – 

2011 
2,105 

 Pipe laying 

 Construction of WTP 

 

Water Supply & Sewerage 

Facilities to IDP’s Welfare 

Centres 

Vanuviya & Jaffna   JICA ?? - 2011 303 

 Construction of septage 

treatment plant 

 Procurement of equipment to 

strength activities for drinking 

water 

11 

Eastern Province WS 

Development Project - Ampara 

Water Supply 

Ampara Ampara 267,000 JICA 
2010 - 

2013 
6,526 

 Laying of transmission main and 

distribution system 

12 

Integrated Water Supply 

Scheme for Unserved Area of 

Ampara District – Phase III 

Ampara Ampara  150,000 Australia 
2010 - 

2013 
15,860 

 Construction of 12,000 m3/day 

WTP, sump, And transmission 

and distribution mains 

13 
Jaffna Peninsula & Kilinochchi 

WS & Sanitation (ADB 6th ) 
Jaffna Jaffna 689,000 ADB 

2011 - 

2017 
20,000 

 Improvement of drinking water 

supply facilities 

14 

Secondary Towns Rural 

Community Based WS & 

Sanitation (ADB 4th) 

Batticaloa, Muttur, 

Anuradhapura, 

Polonnaruwa and 

Hambantota, 

Trincomalee 

Districts 

Batticaloa, Muttur, Anuradhapura, 

Polonnaruwa and 

Hambantota,Trincomalee  

968,000 (Water) 

/ 171,500 

(Sanitation) 

ADB 
2004 – 

2013 
29,680 

 Improvement of access to safe 

water and sanitation for poor 

population 
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  Name of the project Districts Location Beneficiaries 
Funding 

Agency 

Project 

Period 

Total Est. 

Cost 

(Rs. Mil.)

Scope of Work 

15 

Dry Zone Urban Water & 

Sanitation - Formerly ADB 

Assisted Small Town & Rural 

Aid Areas WS 

Chilaw, Puttalam, 

Vauniya, Mannar 

Chilaw - Kala oya Puttalam - Kala 

oya,Vauniya - Peru Aru, Mannar - 

Jayent Lake 

500,000 ADB 
2009 - 

2014 
12,430 

 

16 
Wastewater Disposal for Kandy 

M.C. 
Kandy  

Establishment of Wastewater Disposal 

System in Kandy City 
616,000 JBIC 

2007 - 

2017 
22,585 

 Laying of 85 km long pipelines 

 Construction of 14,000 m3/day 

WWTP 

17 

Rehabilitation & Upgrading of 

Southern Catchments of GC 

Sewerage 

Colombo 

To Construct the main sewerage 

pumping station Wellawatta &to 

rehabilitate Two main sewer lines 

approximately 7.3Km long leading to 

the Wellawatta pump station  

300,000 Australian
2007 - 

2010 
2,222 

 

18 

Wastewater Disposal System 

For Ratmalana/ Moratuwa & 

Ja-Ela/ Ekala Areas 

Colombo and 

Gampaha 

Ratmalana / Moratuwa & Ja-Ela / 

Ekala Areas  
94,500 

Sweden 

(SIDA) 

2006 – 

2014 
16,155 

 DB Contract for construction of 

sewer network, force mains, 

pump stations and WWTP 

19 
Greater Trincomalee Integrated 

WS 
Trincomalee Kantala, Kinniya, Thampalakamum 325,000 France 

2008 – 

2012 
4,218 

 Increase of production capacity 

of Kantale WTP  to 12 MGD 

and service level 

 
Hambantota, Ambalantota, 

Weligama & Kataragama WS 
Hambantota 

Hambantota, Ambalantota, Weligama, 

Kataragama 
150,000 Austria ?? – 2011 2,126 

 Construction of 5,000 and 7,500 

m3/day WTPs 

20* 
*Greater Rathnapura WS – 

Phase I 
Rathnapura Rathnapura 160,000 Spain  

2012 - 

2013 
9,928 

 Construction of 13,000 m3/day 

WTP, intake, transmission and 

distribution pipelines 

 
Tsunami Affected Area 

Rebuilding Project 

Hambantota, 

Batticaloa and 

Trincomalee 

 125,000  ADB ?? – 2011 1,230 

 Construction of new water 

supply scheme and rehabilitation 

/ augmentation of existing water 

supply scheme  

 
Water Sanitation and Hygiene 

(WASH) Programme 

Anuradhapura & 

Ampara 
  UNICEF   

 Emergency relief activities 

 Awareness on improvement of 

water quality 

 Activities under the groundwater 
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  Name of the project Districts Location Beneficiaries 
Funding 

Agency 

Project 

Period 

Total Est. 

Cost 

(Rs. Mil.)

Scope of Work 

investigation 

 Support to strengthen the backup 

support for district level rural 

water supply units 

 Tsunami Rehabilitation 

Ampara, Galle, 

Matara, 

Hambantota & 

Jaffna 

  Red Cross ?? – 2011 3,785 

 Expansion of distribution areas 

 Improvement of WTPs 

 Replacing of corroded pipelines 

 Water supply to new settlement 

sites of tsunami victims 

21* *Kolonna - Balangoda WS Rathnapura Kolonna - Balangoda  117,500 Belgium 
2011 - 

2013 
4,854 

 Construction of 7,700 m3/day 

WTP, intake, sump, water tanks 

and 25 km long transmission & 

distribution network 

 
Greater Colombo Wastewater 

Management Project 

Colombo, 

Kolonnawa & 

Dehiwala / Mt. 

Lavinia 

 
700,000 

500,000 imgrant
ADB 

2009 – 

2014 
1,012 

 Rehabilitation of wastewater 

pumping stations 

 

Increase of Number of 

Sewerage Connections and 

Access to Safe Sanitation 

Colombo 

Dehiwala/Mt. Ravinia & Moratuwa 

MC & Kolonnawa and Ja-Ela 

Pradeshiya Sabha 

76,400 poor WB   

 Direct connections 

 Conventional and simplified 

short sewer network extension 

 Connection to small networks 

with decentralised treatment 

system 

20 * Agreement has been signed, 21 *Agreement has not been signed 

Source: Prepared by the Study Team based on “Performance Report 2011”, Ministry of Water supply and Drainage 
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NATURAL AND SOCIAL CONDITIONS 

  



Appendix 2.1　Information of Existing CBO Water Supply Schemes

Water Source (Type/ Number)

System Capacity
m3 / day

Tube Well Shallow Well
Water

 Treatment
Distibution

Method
Capacity

Elevation
above GL

 m
Pipe Materials

Range
 of Size

Total
Length

01 Swashakthi CBO 160 - 1 No gravity 60 13 PVC Type  600 63-110         11,495

02 Ikra CBO 516 1 1 No gravity 225 15 PVC Type  600 63 - 225         11,229

03 Arunalu CBO 196 1 1 No gravity 80 13 PVC Type  600 63-160           3,600

04 Samagi CBO 111 1 - No gravity 40 12 PVC Type  600 63-90           5,427

05 Ekamuthu CBO 227 1 1 No gravity 80 12 PVC Type  600 63-160         13,081

06 Rangiri CBO 179 1 1 No gravity 60 6 PVC Type  600 63-160           9,575

07 Nildiyadahara CBO 108 - 1 No gravity 40 12 PVC Type  600 32-110         14,338

08 Eksath CBO 89 - 1 No gravity 40 12 PVC Type  600 32 -110           8,051

09 Mahasen CBO 110 - 1 No gravity 40 10 PVC Type   600 40-110           4,178

10 Dimuthu CBO 72 - 1 No gravity 20 15 PVC Type  600 40-75           8,007

11 Pragithi CBO 109 - 1 No gravity 40 12 PVC Type  600 40-110         10,039

12 Jayashakthi CBO 216 1 - No gravity 60 9 PVC Type  600 50-110           2,403

13 Samagi CBO 180 1 - No gravity 50 13 PVC Type  600 50-160         13,400

14 Samagi CBO 144 - 1 No gravity 60 9 PVC Type  600 63-160           8,262

15 Ekamuthu CBO 144 1 - No gravity 50 13 PVC Type  600 50-110           7,519

16 Ran Arulnalu CBO 173 1 - No gravity 60 15 PVC Type  600 50-160         11,755

17 Isuru CBO 180 2 - No gravity 60 13 PVC Type  600 63-110           9,396

18 Randiya Dhahara CBO 90 1 No gravity 40 10 PVC Type 600 32-90           9,255

19 Nelum CBO 105 - 1 No gravity 40-60 12 PVC Type  600 32-110         13,614

20 Diriyamatha CBO 169 - 2 No gravity 40+40 15+12 PVC Type  600 32-90           8,204

21 Gemunu CBO 98 - 1 No gravity 40 15 PVC Type  600 32-90           8,204

22 Sisila Diyadahara CBO 139 - 1 No gravity 40 12 PVC Type 600 32-110         16,008

23 Diriya Shakthi 95 - 1 No gravity 40 12 PVC Type 600 32-110         11,300

24 Ridi Nadee 87 - 1 No gravity 40 9 PVC Type 600 32-110           8,524

25 Shakthi CBO 252 1 1 No gravity 60 12 PVC Type   600 (PN 6) 63-160           8,717

S/N Name of CBO

Elevated Tank Distribution Network
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Water Source (Type/ Number)

System Capacity
m3 / day

Tube Well Shallow Well
Water

 Treatment
Distibution

Method
Capacity

Elevation
above GL

 m
Pipe Materials

Range
 of Size

Total
Length

S/N Name of CBO

Elevated Tank Distribution Network

26 Al-Naja 130 1 - No gravity 30 + 40 9+13 PVC Type  600 63-160         11,005

27
CBO not formed  & Scheme Not
implemented

- - - - - - - - - -

28 Parakum CBO 405 2 - No gravity 225 15 PVC Type  600 63-225 23,675

29 Suwasehana CBO 124 1 - No gravity 35 9 PVC Type  600 40-90 6,689

30 Suwasetha CBO 173 - 1 No gravity 40 9 PVC Type  600 63-90           4,500

31 Vajira CBO 108 1 - No gravity 60 8 PVC Type  600 63-90           7,400

32 Pragathi CBO 90 1 - No gravity 40 9 PVC Type  600 50-90           7,770

33 Janasetha CBO 144 - 1 No gravity 60 9 PVC Type  600 63-90           8,800

34 Sobasisila CBO 126 - 1 No gravity 60 9 PVC Type  600 63-90           7,803

35 Randiya 180 - 1 No gravity 80 12 PVC Type  600 63-110         11,430

36 Nilmini (not functioning) 55 1 - No gravity 40 11 PVC Type  600 32-90           4,631

37 Senath CBO 83 - 1 No gravity 60 15 PVC Type  600 32-110           5,336

38 Eksath CBO 89 - 1 No gravity 40 12 PVC Type  600 32-110           5,210

39 Praja Shakthi 110 2 No gravity 40 9 PVC Type 600 32-110           6,700

40 Apsara 82 - 1 No gravity 30 - PVC Type  600 32-110           6,822

41 Pinibindu CBO

42 Sham Sham 83 failed BH - NO gravity 45 12 PVC Type 600 40-110           5,000

43 Ekamuthu CBO 93 1 NO gravity 35 9 PVC Type 600 40-90           4,281

44 Pradeepa 145 1 4 NO gravity 50 13 PVC Type 600 50-160           7,190

45 Upul CBO 145 1 - NO gravity 60 11/9 PVC Type 600 50-110         11,128

46 Jalasavi 112 1 - NO gravity 50 11.2/9 PVC Type 600 50-90           4,485

47 Tristar CBO not operational 2 - NO gravity 60 15.2/13 PVC Type 600 63-110         11,402

48 Alhidra CBO 337 2 - NO gravity 80 13 PVC Type 600 63-110 8,645

49 Adhikwa CBO 120 1 1 NO gravity 40 15.2/13 PVC 600/1000 63-90/90 5,300/3,350

50 Hansajala CBO 150 - 1 NO gravity 50 11.2/9 PVC Type 600 32-90 4,490

Rainwater  supply implmented in 60 Households.  No Piped Water Supply 

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project                                    　　　　　　　　　　　　　　　　　　　　　　　　　    
        
  

　　  
   

 Fina  Report

A
pp. 2.1 - 2



Appendix 2.2

Area No.
Fluoride in average

(ppb)
Location No.

Flouride
(ppb)

Flouride
(mg/l)

Topographic sheet

33 140 0.14 Alutgama

34 100 0.1 Alutgama

35 110 0.11 Alutgama

36 100 0.1 Alutgama

41 200 0.2 Rakwana

43 500 0.5 Rakwana

45 770 0.77 Kataragama

46 720 0.72 Kataragama

53 720 0.72 Kataragama

78 370 0.37 Haputale

86 700 0.7 Haputale

88 200 0.2 Haputale

5 2 92 2000 2 Buttala

100 40 0.04 Awissawella

102 510 0.51 Awissawella

104 430 0.43 Awissawella

114 200 0.2 Hatton

117 300 0.3 Hatton

121 20 0.02 Nuwara Eliya

122 10 0.01 Nuwara Eliya

124 10 0.01 Nuwara Eliya

134 220 0.22 Potuvil

137 320 0.32 Potuvil

143 500 0.5 Gampaha

145 280 0.28 Gampaha

151 700 0.7 Gampaha

154 80 0.08 Kandy

155 20 0.02 Kandy

157 70 0.07 Kandy

158 80 0.08 Kandy

159 90 0.09 Kandy

160 90 0.09 Kandy

161 10 0.01 Kandy

162 100 0.1 Kandy

163 10 0.01 Kandy

165 100 0.1 Kandy

166 100 0.1 Kandy

168 100 0.1 Kandy

169 100 0.1 Kandy

170 150 0.15 Kandy

171 120 0.12 Kandy

Chemical Results of the Sampled Well Water (1987)

0.42

0.4910

11

6 0.33

0.25

0.01

0.27

1

2

3

0.11

0.35

0.74

9

7

8

4

0.08
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Area No.
Fluoride in average

(ppb)
Location No.

Flouride
(ppb)

Flouride
(mg/l)

Topographic sheet

172 20 0.02 Hanguranketa

173 170 0.17 Hanguranketa

175 320 0.32 Hanguranketa

176 100 0.1 Hanguranketa

177 990 0.99 Hanguranketa

178 120 0.12 Hanguranketa

179 320 0.32 Hanguranketa

187 1500 1.5 Tirrukovil

188 1200 1.2 Tirrukovil

192 2300 2.3 Tirrukovil

197 70 0.07 Dandagamuwa

200 90 0.09 Dandagamuwa

201 10 0.01 Dandagamuwa

202 620 0.62 Dandagamuwa

203 730 0.73 Dandagamuwa

206 120 0.12 Dandagamuwa

207 190 0.19 Dandagamuwa

208 300 0.3 Dandagamuwa

211 100 0.1 Kurunegala

214 200 0.2 Kurunegala

221 40 0.04 Kurunegala

230 10 0.01 Kurunegala

231 10 0.01 Kurunegala

232 20 0.02 Rangala

233 130 0.13 Rangala

234 290 0.29 Rangala

236 90 0.09 Rangala

237 170 0.17 Rangala

238 270 0.27 Rangala

239 90 0.09 Rangala

240 190 0.19 Rangala

244 130 0.13 Maha Oya

246 20 0.02 Maha Oya

248 320 0.32 Maha Oya

250 370 0.37 Maha Oya

251 620 0.62 Kalmunai

257 300 0.3 Kalmunai

268 570 0.57 Wariyapola

270 500 0.5 Wariyapola

273 40 0.04 Nalanda

276 130 0.13 Nalanda

280 170 0.17 Nalanda

282 20 0.02 Nalanda

284 30 0.03 Nalanda

285 70 0.07 Nalanda

13

14

15

20

18

19

16

17

12

0.16

0.29

1.7

0.27

0.07

0.21

0.46

0.535

0.08

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project  　         　　　      　　            Final Report

App. 2.2 - 2



Area No.
Fluoride in average

(ppb)
Location No.

Flouride
(ppb)

Flouride
(mg/l)

Topographic sheet

290 120 0.12 Elahera

291 230 0.23 Elahera

292 270 0.27 Elahera

293 70 0.07 Elahera

296 7000 7 Elahera

297 2320 2.32 Elahera

298 320 0.32 Elahera

301 7000 7 Elahera

303 270 0.27 Rukam

312 3100 3.1 Rukam

325 7000 7 Polonnaruwa

330 7820 7.82 Polonnaruwa

332 10000 10 Polonnaruwa

333 9780 9.78 Polonnaruwa

334 9780 9.78 Polonnaruwa

24 3.7 337 3720 3.72 Vakaneri

355 3400 3.4 Aanuradhapura

356 3800 3.8 Aanuradhapura

357 3200 3.2 Aanuradhapura

358 3000 3 Aanuradhapura

359 2920 2.92 Aanuradhapura

361 400 0.4 Aanuradhapura

362 600 0.6 Aanuradhapura

363 700 0.7 Aanuradhapura

364 720 0.72 Aanuradhapura

366 410 0.41 Aanuradhapura

368 5000 5 Aanuradhapura

369 4070 4.07 Aanuradhapura

26 0.75 421 750 0.75 Vavuniya

27 0.50 428 500 0.5 Mantai

28 2.8 442 2800 2.8 Padaviya

29 1.5 452 1500 1.5 Tunukkai

453 500 0.5 Iranamadu

454 1000 1 Iranamadu

455 750 0.75 Iranamadu

456 500 0.5 Murunkan

457 750 0.75 Murunkan

458 1000 1 Murunkan
32 0.32 483 321 0.321 Kala Oya

  Source: The Hydrogeochemical Atlas of Sri Lanka, C.B. Dissanayake and S.V.R. Weerasooriya (Original report is included in Reference 1.3 )
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CHAPTER 3 

EXISTING WATER SUPPLY FACILITIES  

IN THE STUDY AREA 

  



Appendix 3.1

No Location/Item Specification

Kebithigollewa
Year of Commissioning ( Augmentation ) 1975
No of connections as at end Dec 2010 822
Population  Served   as at end Dec 2010 3,200
Source (s) Bore Hole  -  03Nos. Ranney Type Dug well  01 No
Yield of Source (s ) BH- 400m3/day ,       DW- 200m3/day
GN Divisions Covered /GND No 466, 469, 470, 471, 474, 475, 476, 478, 480, 481, 482.
Length of Distribution System 35.9 km
Diameters & Types of Pipes 32, 40, 50, 63, 75, 90, 110 & 160mm dia PVC pipes
Treatment Process (units )            Pre chlorination, Aeration, Sedimentation, RSF, Post chlorination.                    
Anuradhapura East (Wijepura)
Year of Commissioning ( Augmentation )         2005
No of connections as at end Dec 2010 4,928
Population  Served   as at end Dec 2010 20,000
Source (s) Thuruwila Tank
Yield of Source (Daily Production) 2787m3/day
GN Divisions Covered /GND No 242, 244, 243, 245, 246,247, 236, 237, 238, 239, 241.
Length of Distribution System 76.3 km
Diameters & Types of Pipes 50, 63, 75, 90, 110, 160 & 225mm PVC pipes.  
Treatment Process (units ) Full treatment at Thuruvila & Chlorination at Wijepura 
Anuradhapura North (Jaffna junction)
Year of Commissioning ( Augmentation )         2008
No of connections as at end Dec 2010 5,492
Population  Served   as at end Dec 2010 21,968
Source (s) Nuwarawewa  & Nuwarawewa Treatment Plant
Yield of Source (s ) 4000m3/day
GN Divisions Covered /GND No 574  573  572  571  276  277  279  275  278   

113  315  316   313  314  280 317 318  99  100
Length of Distribution System 150 km
Diameters & Types of Pipes 63, 90, 110 & 225mm dia. PVC pipes 
Treatment Process (units ) Full Treatment Plant     
Anuradhapura New Town
Regional Support Centre North Central
Name of Scheme Anuradhapura New Town
Year of Commissioning ( Augmentation ) 1972    Augmentation -1984 & 2005
No of connections as at end Dec 2010 10,869
Population  Served   as at end Dec 2010 43,476
Source (s) Nuwarawewa  &  Thuruwila wewa
Yield of Source ( daily production  ) 10761  m3/day
GN Divisions Covered /GND No 240, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257.
Length of Distribution System 425 Km
Diameters & Types of Pipes 50, 75, 110, 160, 225 & 280mm dia PVC pipes

2”, 3”, 4”, 6”, 8” & 10” dia.  AC pipes. 
Treatment Process (units ) Full Treatment Plant   

3

4

Existing Water Supply Facilities

I. Anuradhapura District
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No Location/Item Specification

Maradankadawala  
Regional Support Centre North Central
Name of Scheme Maradankadawala  
Year of Commissioning ( Augmentation )         2007
No of connections as at end Dec 2010               1,017
Population  Served   as at end Dec 2010 5,000
Source (s) Kalawewa
Yield of Source (s ) 4000m3/day
GN Divisions Covered /GND No 612  613  614  615  616  617  
Length of Distribution System 14 Km
Diameters & Types of Pipes 63, 90, 110, 160 & 225mm dia.PVC pipes
Treatment Process (units ) Chlorination, water from Kalawewa  T.P.              
Kekirawa  
Year of Commissioning ( Augmentation )         1985
No of connections as at end Dec 2010 5,102
Population  Served   as at end Dec 2010 20,500
Source (s) Kalawewa and Olembewa  BH
Yield of Source (s ) 3300m3/day
GN Divisions Covered /GND No 618 619 620 621 622 623 624 625 626 627    
Length of Distribution System 130 km
Diameters & Types of Pipes 90, 110, 160, 225 & 280mm PVC pipes

200, 250, 300, 350 mm dia. DI pipes
Treatment Process (units ) Full Treatment                          
Sacred City
Regional Support Centre North Central
Name of Scheme Sacred -City  
Year of Commissioning ( Augmentation )         1984
No of connections as at end Dec 2010 4,491
Population  Served   as at end Dec 2010 17,000
Source (s) Tissawewa
Yield of Source (s ) 4500 m3/day
GN Divisions Covered /GND No  286, 290, 293, 294, 295, 295A, 296, 298, 299, 300, 301, 302, 303, 304        
Length of Distribution System 165 km
Diameters & Types of Pipes 63, 75, 90, 110, 160, 280 & 315mm dia PVC pipes
Treatment Process (units ) Full Treatment          
Eppawala  
Year of Commissioning ( Augmentation ) 1984
No of connections as at end Dec 2010 146
Population  Served   as at end Dec 2010 600
Source (s) Eppawala Wewa
Yield of Source (s ) 120 m3/day
GN Divisions Covered /GND No 390,  373.      
Length of Distribution System 4.5 km
Diameters & Types of Pipes 32, 40, 50, 63, 75, 90 & 110mm dia. PVC pipes, 110mm dia.GIpipes
Treatment Process (units ) Aeration, Chlorination, Sedimentation, and Filtration  
Kahatagasdigiliya
Year of Commissioning ( Augmentation ) 1982
No of connections as at end Dec 2010 943
Population  Served   as at end Dec 2010 3,800
Source (s) Bore Hole -02 Nos
Yield of Source (s ) 650 m3/day  
GN Divisions Covered /GND No 155, 156,  255
Length of Distribution System 31 km
Diameters & Types of Pipes 32, 50, 63, 75, 90, 110 & 160mm dia. PVCpipes
Treatment Process (units ) Chlorination

5

6

7

8
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No Location/Item Specification

Thambuttegama  
Year of Commissioning ( Augmentation )         1988
No of connections as at end Dec 2010 2,887
Population  Served   as at end Dec 2010 11,500
Source (s) Nallachchiya  Tank
Yield of Source (s ) 1500 m3/day  
GN Divisions Covered /GND No 418 419 420 421 422 423  425 426 427  
Length of Distribution System 75 km
Diameters & Types of Pipes 63, 75, 90, 110, 160 ,225& 280mm dia. PVC pipes
Treatment Process (units ) Full  Treatment.
Galnewa - Bulnewa  
Year of Commissioning ( Augmentation ) 2002
No of connections as at end Dec 2010 2,742
Population  Served   as at end Dec 2010 11,000
Source (s) Galnewa Main Canal
Yield of Source (s ) 1200 m3/day
GN Divisions Covered /GND No 466 469 470 471 474 475 476 482 478 479 480 481   
Length of Distribution System 109 km
Diameters & Types of Pipes 63, 90, 110, 160, 225 &280mm dia. PVC pipes
Treatment Process (units ) Pre chlorination, Post  chlorination, Aeration, Sedimentation, RFS.        
Horowpoththana
Year of Commissioning ( Augmentation ) 1977
No of connections as at end Dec 2011 158
Population  Served   as at end Dec 2010 650
Source (s) Bore Hole -02  Nos  &  Dug well
Yield of Source (s ) 150 m3/day
GN Divisions Covered /GND No 128    63       
Length of Distribution System 10 km
Diameters & Types of Pipes 50, 63, 75 & 90mm dia. PVC pipes
Treatment Process (units ) Chlorination                 
Habarana  
Year of Commissioning ( Augmentation )         1986
No of connections as at end Dec 2010 735
Population  Served   as at end Dec 2010 3,000
Source (s) Bore Hole -03  Nos
Yield of Source (s ) 400 m3/day
GN Divisions Covered /GND No 389  590 591 23     
Length of Distribution System 36 km
Diameters & Types of Pipes 63, 90, 110, 160 & 225mm dia. PVC pipes.
Treatment Process (units )
Medawachchiya
Year of Commissioning ( Augmentation ) 1985
No of connections as at end Dec 2010 1,185
Population  Served   as at end Dec 2010 5,000
Source (s) Bore Hole -05  Nos  &  Dug well - 02 Nos.
Yield of Source (s )
GN Divisions Covered /GND No 65  61 58 67 68 69  59           
Length of Distribution System Length of Distribution System                                  :       22.7km
Diameters & Types of Pipes 63, 75, 90, 110 & 160, 225 mm dia. PVC pipes.     100 mm dia. AC pipes. 
Treatment Process (units )                        Bleaching                              
Pabaviya
Year of Commissioning ( Augmentation ) 1991
No of connections as at end Dec 2010 578
Population  Served   as at end Dec 2010 2,400
Source (s)Bore Hole -04  Nos Bore Hole -04  Nos
Yield of Source (s ) 550 m3/day
GN Divisions Covered /GND No 1,  2,  3        
Length of Distribution System 17 km
Diameters & Types of Pipes 50, 63, 90, 110mm dia. PVC pipes.
Treatment Process (units ) Chlorination.                                                                                  
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No Location/Item Specification

Talawa (Anuradhapura south) 
Year of Commissioning ( Augmentation )
No of connections as at end Dec 2010 3,404
Population  Served   as at end Dec 2010 16,943
Source (s) Thuruwila Tank
Yield of Source (s ) 2200 m3/day
GN Divisions Covered /GND No  292, 259, 260, 261, 262, 263, 265, 273, 401, 403, 405.        
Length of Distribution System 112 km
Diameters & Types of Pipes 63, 90, 110, 160, 225 & 280mm dia. PVC pipes.
Treatment Process (units ) Full Treatment  
Nachchaduwa  
Year of Commissioning ( Augmentation ) 2007
No of connections as at end Dec 2010 1,746
Population  Served   as at end Dec 2010 7,000
Source (s) Thuruwila Tank
Yield of Source (s ) 980 m3/day
GN Divisions Covered /GND No 536  535  262    
Length of Distribution System 55 km
Diameters & Types of Pipes 63,90, 110, 160, 225 & 280mm dia.PVC pipes.
Treatment Process (units )
Mihintale
Year of Commissioning ( Augmentation ) 1985
No of connections as at end Dec 2010 2,472
Population  Served   as at end Dec 2010 10,000
Source (s) Nuwarawewa  (Jaffna junction)
Yield of Source (s )/day 1700 m3/day
GN Divisions Covered /GND No 574 575 577 579 582 586 588 583 584 585  
Length of Distribution System 43.21  km
Diameters & Types of Pipes 63, 90, 110, 160 & 225mm dia.PVC pipes. 2”, 4” & 6”  DI pipes
Treatment Process (units )     

Minneriya  
Year of Commissioning ( Augmentation ) 2003
No of connections as at end Dec 2010 1,917
Population  Served   as at end Dec 2010 7,600
Source (s) Minneriya Wewa
Yield of Source (s ) 2300 m3/day
GN Divisions Covered /GND No 34 36 37 38 39 40 41 54 55 56 57 59 60 64 65  
Length of Distribution System 80 km
Diameters & Types of Pipes 50, 63, 90, 110, 160, 225, 280 & 315mm PVC pipes.
Treatment Process (units ) Full Treatment                                                                           
Polonnaruwa  
Year of Commissioning ( Augmentation ) 1986
No of connections as at end Dec 2010 7,026
Population  Served   as at end Dec 2010 35,000
Source (s) Parakkrama Samudraya
Yield of Source (s ) 5232 m3/day
GN Divisions Covered /GND No 159 161 162 163 164 167 168 169 170 171 172 179 180 181 183 184 185 186    
Length of Distribution System 106 km
Diameters & Types of Pipes 32, 50, 63, 90, 110, 160 & 225 mm di.PVC pipes.

50, 75, 100, 150 & 200 mm dia. CI pipes
Treatment Process (units )                                  Full treatment                                                                                      
Dimbulagala  
Year of Commissioning ( Augmentation ) 1985
No of connections as at end Dec 2010 2
Population  Served   as at end Dec 2010
Source (s) Bore Hole 1  No  
Yield of Source (s ) 100 m3/day
GN Divisions Covered /GND No 211
Length of Distribution System -- km
Diameters & Types of Pipes 63 & 90 mm dia. PVC 
Treatment Process (units ) Chlorination                                                                                     

II. Polommaruwa District
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Appendix 3.2(a) 
 
 
Distribution of O&M Personnel according to the Water Supply Schemes 
Anuradhapura District Office, NWSDB N/C RSC 
As of July 07, 2012 
 
 

OFFICE  
SCHEME POST (CATEGORY) 

Outsourced 
/ 

Contractual

Approved Posts 
Total  

Vacant Filled 

DISTRICT OFFICE   05
District Engineer 01 
Engineering Assistant 01 
Clerk Typist 01 
Office Labour 01 
Driver 01 

RURAL WATER SUPPLY 
(For Anuradhapura District) 

  03
Engineer 01 
Engineering Assistant 01 
Labourer 01  

ANURADHAPURA NEW 
TOWN WSS 

  24
Engineering Assistant 01 
Lab Supervisor 01 
Store Keeper 01 
Meter Reader 02 03 
Pipefitter 04 
Driver 01 
Labour 02 09 

NUWARAWEWA WTP    13
Engineering Assistant 01 
Pump Operator Mechanic 07 
Pipefitter 01 
Labour 01 03 

ANURADHAPURA NORTH 
WSS 

  13
Engineering Assistant 01 
Pump Operator Mechanic 04 
Pipefitter 02 
Driver 01 
Labour 02 03 

ANURADHAPURA EAST 
WSS 

  12
Engineering Assistant 01 
Pump Operator Mechanic 03 
Meter Reader 02 
Pipefitter 02 
Driver 01 
Labour 01 02 

ANURADHAPURA SOUTH 
WSS 

  14
Engineering Assistant 01 
Meter Reader 02 01  
Pipefitter 01 
Driver 01 
Labour 04 04  

THURUWILA WTP   09
Engineering Assistant 02 
Electrician 01 
Plant Operator Technician 03 
Labour 03  

NATCHCHIYADUWA WSS 
(EA/OIC covered by Thuruwila) 

  04
Meter Reader 01 
Pipefitter 02 
Labour 01 
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OFFICE  
SCHEME POST (CATEGORY) 

Outsourced 
/ 

Contractual

Approved Posts 
Total  

Vacant Filled 

SACRED CITY WSS   30
Engineering Assistant 01 
Pump Operator Mechanic 03 
Storekeeper 01 
Meter Reader 03 02  
Pipefitter 03 
Driver 01 
Labour 09 02 05 

MEDAWACHCHIYA WSS   08
Engineering Assistant 01 
Pump Operator 01 02 
Pipefitter 01 
Meter Reader 01  
Labour 01 01 

KEBITHIGOLLEWA WSS   06
Engineering Assistant 01 
Pump Operator Mechanic 03 
Labour 02 

PADAVIYA WSS 
(EA/OIC covered by 

Kebithigollewa) 

  07
Pump Operator Mechanic 03 
Pipefitter 01 
Caretaker 01 
Labour 02 

KAHATAGASDIGILIYA 
WSS 

  07
Engineering Assistant 01 
Pump Operator 01 
Pipefitter 01 
Labour 03 01 

HOROWPOTHANA WSS 
(EA/OIC covered by 

Kahatagasdigiliya) 

  02
Caretaker 02  

MIHINTALE WSS   14
Engineering Assistant 01 
Pump Operator 03 
Meter Reader 01  
Pipefitter 02 
Circuit Bungalow Keeper 01 
Security 01 
Driver 01 
Labour 02 02 

THAMBUTHEGAMA WSS   14
Technical Assistant 01 
Pump Operator Mechanic 03 
Meter Reader 01 01 
Pipefitter 02 
Driver 01 
Labour 02 03 

EPPAWALA WSS   04
Labour 04 

KEKIRAWA WSS 
 

  13
Engineering Assistant 01 
Pump Operator Mechanic 02 
Meter Reader 02 01 
Pipefitter 01 
Security 01 
Labour 05 

M’KADAWALA 
(EA/OIC covered by Kekirawa) 

  02
Meter Reader 01  
Pump Operator 01 

HABARANA 
(EA/OIC covered by Kekirawa) 

  05
Pump Operator 01 
Labour 01 03 
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OFFICE  
SCHEME POST (CATEGORY) 

Outsourced 
/ 

Contractual

Approved Posts 
Total  

Vacant Filled 

GALNEWA WSS   10
Engineering Assistant 01 
Pipefitter 01 
Meter Reader 02  
Office Labour 01 
Caretaker 01 01 
Labour 01 02 

KALAWEWA WTP AND 
WATER DISTRIBUTION 

  16
Engineering Assistant (C) 01 
Engineering Assistant (M) 01 
Plant Technicians 03 
Pump Operators 01 
Pipe Fitter 01 
Driver 01 
Meter Readers 02  
Labourers 06  

NUWARAWEWA CIRCUIT 
BUNGALOW 

  01
Circuit Bungalow Keeper 01 

THISAWEWA CIRCUIT 
BUNGALOW 

  03
Circuit Bungalow Keeper 01 
Cook 01 
Labour 01 

 TOTAL 57 12 170 239
Source of Raw Data: HR Office and O&M Section (As of May 2012) 
 Approved Posts means posts in the approved cadre of NWSDB, whether these have been filled or not been filled, in 

which case the post is vacant. 
 Outsourced or Contractual means posts that are not in the approved cadre of NWSDB, but for which people have been 

hired (outsourced) on contract basis to perform particular tasks. 



The Preparatory Survey on Anuradhapura North Integrated Water Supply Project                         Final Report 
	

App. 3.2 - 4 
	

Appendix 3.2(b) 
 
Distribution of Personnel according to Water Supply Schemes 
Polonnaruwa District Office, NWSDB NC 
As of July 2012 
 
 

OFFICE  
SCHEME POST (CATEGORY) Outsourced / 

Contractual
Approved Posts Total  

Vacant Filled 
DISTRICT OFFICE   06

District Engineer 01 
Engineering Assistant 01 
Clerk  01 
Driver 02 
Labourer 01  

POC WORKSHOP   05
Engineer Assistant 01 
Operator Technician 02 
Driver 01 
Labour 01 

RURAL WATER SUPPLY 
(For Polonnaruwa District) 

  04
Engineering Assistant 01 
Driver 01 
Labourer 02 

MINNERIYA WSS   13
Engineer Assistant 01 
Pump Operator 01 
Pump Operator Mechanic 06 
Pipefitter 01 
Labour 03 
Driver 01 

POLONNURAWA WSS   24
Engineer Assistant 01 
Store Keeper 01 
Labour Supervisor 01 
Pump Operator Mechanic 04 
Pipefitter 02 
Meter Reader 04 
Driver 01 
Labour 05 05 

GALLELE WSS   04
Engineering Assistant 01 
Pipefitter 01 
Labourer 02 

GALLELE WTP   07
Engineer (E) 01 
Engineer (M) 01 
Engineering Assistant 01 
Lab Assistant 01 
Plant Technician 03 

BEDIWARE WSS   03
Engineering Assistant 01 
Meter Reader 01  
Labourer 01 

SEWAGAME   02
Engineering Assistant 01 
Labourer 01 

HINGURAKGODA WSS   8
Engineer Assistant 01 
Meter Reader 02 01 
Pipefitter 01 
Labour 02 01 

DIMBULAGALA WSS   01
Caretaker 01 
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OFFICE  
SCHEME POST (CATEGORY) Outsourced / 

Contractual
Approved Posts Total  

Vacant Filled 
BAKAMOONA WSS   04

Technical Assistant 01 
Pipefitter 01 
Caretaker 01  
Labourer 01  

POLONNARUWA 
PROJECT ZONE 1 

  11
Engineering Assistant (C) 01 
Meter Reader 03  
Labour Supervisor 01  
Driver 01  
Pipefitter 02  
Caretaker 01  
Labourer 02  

POLONNARUWA 
PROJECT ZONE 2 

  11
Engineering Assistant © 01 
Meter Reader 03  
Labour Supervisor 01  
Driver 01  
Pipefitter 02  
Caretaker 01  
Labourer 02  

POLONNURAWA 
PROJECT ZONE 3 

  8
Meter Reader 03  
Labour Supervisor 01  
Pipefitter 02  
Labourer 02  

 TOTAL 13 28 70 111
Source of Raw Data: HR Office and O&M Section (As of July 2012) 
 Approved Posts means posts in the approved cadre of NWSDB, whether these have been filled or not been filled, in which 

case the post is vacant. 
 Outsourced or Contractual means posts that are not in the approved cadre of NWSDB, but for which people have been 

hired (outsourced) on contract basis to perform particular tasks. 
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PROFILE OF O&M PERSONNEL IN THE SIX STUDY AREAS 
 

 POST STATUS 
YEARS 
WITH 

NWSDB 
AGE EDUCATION TRAININGS RECEIVED 

CONDUCTED 
BY 

YEAR 
TRAINING 

DAYS 

 MEDAWACHCHIYA  
 

        

1  Pump Operator Mechanic Permanent - 53 Secondary School Repair and Maintenance of Small Pump Water Board 2011 02 
Repair and Maintenance of Chlorinator Water Board 2009 01 

2  Engineering Assistant Permanent 3 33 High School (NCT) Chlorination and Water Treatment Water Board 2009 02 
3  Pipefitter Permanent - - Secondary School Administrative Procedure Water Board 2012 01 

Chlorination and Chlorinator Repair Water Board 2011 01 
Pipe Repair and Maintenance Water Board 2011 01 

4  Pump Operator Permanent 28 50 Secondary School Chlorination Water Board 2011 01 
5  Meter Reader Permanent 30 52 Secondary School None - - - 
6  Labourer Casual - - Secondary School None - - - 

 KEBITHEGOLLEWA  
 

        

7  Pump Operator Permanent 25 46 High School Small Pump Maintenance Water Board 2011 02 
8  - - - - Grade 7 Small Pump Maintenance Water Board - 02 
9  Pump Operator - 24 59 High School None - - - 

10  Lab Technician Casual 32 1 High School None - - - 
11  Labourer Casual 1 68 High School None - - - 

 PADAVIYA  
 

        

12  Pump Operator -  - Primary School None - - - 
13  Pump Operator - - - High School Chlorination Machine Thelavel 2009 03 
14  Pump Operator - - - High School  Small Pump Maintenance Thelavel 2012 02 
15  Labourer - - - Grade 7 None - - - 
16  Labourer - - - Grade 8 None - - - 
17  Labourer  - - - Grade 7 None - - - 
18  Pipefitter - - - - - - - - 
19  Engineering Assistant Permanent 28 52 High School NCT None - - - 
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 POST STATUS 
YEARS 
WITH 

NWSDB 
AGE EDUCATION TRAININGS RECEIVED 

CONDUCTED 
BY 

YEAR 
TRAINING 

DAYS 

 KAHATAGASDIGILIYA  
AND HOROWPATHANA 

        

20  Engineering Assistant Permanent 10 41 High School  Accounts Training Water Board 2009 01 
Rain Water Harvesting Water Board 2009 01 
Construction Technology Water Board 2009 01 
Chlorinator Repair Water Board 2010 01 
New Connections Water Board 2011 01 
New Connections Estimation Water Board 2012 01 

21  Pipefitter Permanent 24 44 Secondary School Operation and Maintenance Water Board 2011 01 
5S Training Labour Dept 2011 01 
New Connections Water Board 2012 01 
Administration Water Board 2012 01 

22  Labourer Permanent 33 58 Primary School 5S Training Labour Dept 2011 01 
New Connections Water Board 2012 01 

23  Pump Operator Permanent 24 46 High School None - - - 
 ANURADHAPURA NORTH 

(RAMBEWA) 
        

24  Pump Operator Permanent 25 52 Primary School None - - - 
25  Pump Operator Permanent 25 53 Primary School None - - - 
26  Labourer Permanent 30 49 Primary School None - - - 
27  Labourer Permanent 30 49 Primary School None - - - 
28  Pump Operator Permanent 30 59 Primary School None - - - 
29  Pipe Fitter Permanent 30 59 Primary School None - - - 
30  Pipe Fitter Permanent 27 49 Primary School None - - - 
31  Labourer Permanent 03 49 Secondary School None - - - 
32  Engineering Assistant Permanent 15 45 University Level None - - - 
33  Driver Permanent 30 55 Primary School None - - - 
34  Driver Permanent 30 50 Primary School None - - - 
Source: Completed O&M Personnel Profile Survey for WSS in the six study areas, July 2012.  
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The Gazette of the Democratic Socialist Republic of Sri Lanka

(Published by Authority)

PART I : SECTION (I) — GENERAL

Government  Notifications

1A

NATIONAL  WATER  SUPPLY  AND  DRAINAGE  BOARD  LAW,  No.  2  OF  1974

Notice under Section 84

NOTICE is hereby given in terms of Section 84 of the National Water Supply and Drainage Board Law No. 02 of 1974 that the

following tariffs will be charged with effect from the 01st day of October 2012, from all the consumers supplied with water from

the water supply schemes of the National Water Supply and Drainage Board.

This notice replaces with effect from the 01st day of October 2012, the notice appearing in the Gazette Extraordinary

No. 1588/26 dated 13th February, 2009 in respect of the water tariff applicable to all consumers who are supplied with water

by the National Water Supply and Drainage Board.

KARUNASENA HETTIARACHCHI,

Chairman.

National Water Supply and Drainage Board,

Ratmalana,

18th September 2012.

TARIFF 01

DOMESTIC - SAMURDHI RECEIPIENTS

(i) This tariff shall apply to water provided to households of Samurdhi recipients for domestic purposes.

(ii) The monthly charges for supply under this tariff shall be as given in the table below :–
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No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 05 5.00 50.00

06 - 10 10.00 50.00

11 - 15 15.00 50.00

16 - 20 40.00 80.00

21 - 25 58.00 100.00

26 - 30 88.00 200.00

31 - 40 105.00 400.00

41 - 50 120.00 650.00

51 - 75 130.00 1,000.00

Over 75 140.00 1,600.00

TARIFF 02

DOMESTIC -  NON SAMURDHI TENEMENT GARDEN

(i) This tariff shall apply to supplies of water to households, other than those of Samurdhi recipients, residing in
tenement gardens, for domestic purposes.

(ii) The monthly charges for supply under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 05 8.00 50.00

06 - 10 11.00 65.00

11 - 15 20.00 70.00

16 - 20 40.00 80.00

21 - 25 58.00 100.00

26 - 30 88.00 200.00

31 - 40 105.00 400.00

41 - 50 120.00 650.00

51 - 75 130.00 1,000.00

Over 75 140.00 1,600.00

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project   　　　　　　      　　        Final Report

App. 3.3 - 2



I fldgi ( ^I& fPoh - YS% ,xld m%cd;dka;s%l iudcjd§ ckrcfha w;s úfYI .eiÜ m;%h - 2012'09'18
PART I : SEC. (I) - GAZETTE EXTRAORDINARY OF THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA - 18.09.2012

3A

TARIFF 03

OTHER THAN FOR SAMURDHI RECEIPIENTS AND TENEMENT GARDEN

(i) This tariff shall apply to supplies of water to households, other than those of Samurdhi recipients and residing
in tenement gardens, for domestic purposes.

(ii) The monthly charges for supply under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 05 12.00 50.00

06 - 10 16.00 65.00

11 - 15 20.00 70.00

16 - 20 40.00 80.00

21 - 25 58.00 100.00

26 - 30 88.00 200.00

31 - 40 105.00 400.00

41 - 50 120.00 650.00

51 - 75 130.00 1,000.00

Over 75 140.00 1,600.00

TARIFF 04

PUBLIC STAND POSTS AND GARDEN TAPS

(i) This tariff shall apply for the supply of water through public Stand Posts and Garden Taps.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 10.00 250.00

26 - 50 10.00 500.00

51 - 100 10.00 1,000.00

101 - 200 10.00 1,600.00

Over 200 10.00 2,500.00
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TARIFF 05

SCHOOLS AND RELIGIOUS INSTITUTIONS

(i) This tariff shall apply for supply of water to Government Schools and Government Assisted Schools, Places
of Worship in Religious Institutions and Government approved Charitable Institutions.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 05 6.00 50.00

06 - 10 6.00 65.00

11 - 15 6.00 70.00

16 - 20 6.00 80.00

21 - 25 6.00 100.00

26 - 30 6.00 200.00

31 - 40 6.00 400.00

41 - 50 16.00 650.00

51 - 75 16.00 1,000.00

Over 75 16.00 1,600.00

TARIFF 06

COMMERCIAL

(i) This tariff shall apply for supply of water to Commercial Institutions, Private Hospitals, Non State Institutions,
Tourist Hotels and Guest Houses.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 75.00 290.00

26 - 50 75.00 575.00

51 - 75 75.00 1,150.00

76 - 100 75.00 1,150.00

101 - 200 75.00 1,840.00

201 - 500 75.00 2,875.00

501 - 1,000 75.00 4,600.00

1,001 - 2,000 75.00 8,625.00

2,001 - 4,000 75.00 14,375.00

4,001 - 10,000 75.00 28,750.00

10,001 - 20,000 75.00 57,500.00

Over 20,000 75.00 115,000.00
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TARIFF 07

GOVERNMENT HOSPITALS

(i) This tariff shall apply for supply of water to Government Hospitals.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 53.00 250.00

26 - 50 53.00 500.00

51 - 75 53.00 1,000.00

76 - 100 53.00 1,000.00

101 - 200 53.00 1,600.00

201 - 500 53.00 2,500.00

501 - 1,000 53.00 4,000.00

1,001 - 2,000 53.00 7,500.00

2,001 - 4,000 53.00 12,500.00

4,001 - 10,000 53.00 25,000.00

10,001 - 20,000 53.00 50,000.00

Over 20,000 53.00 100,000.00

TARIFF 08

INDUSTRIES UNDER SMALL AND MEDIUM ENTERPRISES (SME)

(i) This tariff shall apply for supply of water to Industries under Small and Medium Enterprises (SME).

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 56.00 265.00

26 - 50 56.00 525.00

51 - 75 56.00 1,050.00

76 - 100 56.00 1,050.00

101 - 200 56.00 1,680.00

201 - 500 56.00 2,625.00

501 - 1,000 56.00 4,200.00

1,001 - 2,000 56.00 7,875.00

2,001 - 4,000 56.00 13,125.00

4,001 - 10,000 56.00 26,250.00

10,001 - 20,000 56.00 52,500.00

Over 20,000 56.00 105,000.00
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TARIFF 09

INDUSTRIES OTHER THAN INDUSTRIES UNDER SMALL AND MEDIUM ENTERPRISES (SME) AND GOVERNMENT INSTITUTIONS

(i) This tariff shall apply for supply of water to Industries and Government Institutions.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 58.00 275.00

26 - 50 58.00 550.00

51 - 75 58.00 1,100.00

76 - 100 58.00 1,100.00

101 - 200 58.00 1,760.00

201 - 500 58.00 2,750.00

501 - 1,000 58.00 4,400.00

1,001 - 2,000 58.00 8,250.00

2,001 - 4,000 58.00 13,750.00

4,001 - 10,000 58.00 27,500.00

10,001 - 20,000 58.00 55,000.00

Over 20,000 58.00 110,000.00

TARIFF 10

EXPORT PROCESSING ZONES OF THE BOARD OF INVESTMENT

(i) This tariff shall apply for supply of water to Industries Export Processing Zones of the Board of Investment.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 61.00 290.00

26 - 50 61.00 575.00

51 - 75 61.00 1,150.00

76 - 100 61.00 1,150.00

101 - 200 61.00 1,840.00

201 - 500 61.00 2,875.00

501 - 1,000 61.00 4,600.00

1,001 - 2,000 61.00 8,625.00

2,001 - 4,000 61.00 14,375.00

4,001 - 10,000 61.00 28,750.00

10,001 - 20,000 61.00 57,500.00

Over 20,000 61.00 115,000.00
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TARIFF 11

SHIPPING

(i) The monthly charges for supply of water to Ships calling, over at Ports/Harbours shall be as given in the table
below :

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 480.00 300.00
26 - 50 480.00 600.00
51 - 75 480.00 1,200.00
76 - 100 480.00 1,200.00

101 - 200 480.00 1,920.00
201 - 500 480.00 3,000.00

501 - 1,000 480.00 4,800.00
1,001 - 2,000 480.00 9,000.00
2,001 - 4,000 480.00 15,000.00
4,001 - 10,000 480.00 30,000.00
10,001 - 20,000 480.00 60,000.00

Over 20,000 480.00 120,000.00

TARIFF 12

BULK SUPPLY

(i) This tariff shall apply for the bulk supply of water to Local Authorities.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :–

No. of units Usage Charge Monthly Service
Rs./Unit Charge

Rs.

00 - 25 18.00 275.00
26 - 50 18.00 550.00
51 - 75 18.00 1,100.00
76 - 100 18.00 1,100.00

101 - 200 18.00 1,760.00
201 - 500 18.00 2,750.00

501 - 1,000 18.00 4,400.00
1,001 - 2,000 18.00 8,250.00
2,001 - 4,000 18.00 13,750.00
4,001 - 10,000 18.00 27,500.00
10,001 - 20,000 18.00 55,000.00

Over 20,000 18.00 110,000.00

TARIFF  13

COMMUNITY BASED ORGANIZATIONS

(i) This tariff shall apply for the bulk supply of water to Rural Water Supply Schemes maintained by Community
based Organization.

(ii) The monthly charges for supply of water under this tariff shall be as given in the table below :
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No. of units Usage Charge
Rs./Unit

01 - 999999999 17.00

TARIFF  14

BOWSER SUPPLY

(i) This tariff for supply of water through Bowsers shall be at the rate of Rs. 72.00 per unit.

(ii) This charge excludes costs incurred for transport and other overheads, which would be recovered on the
basis of actuals.

DEFECTIVE  METERS

If a meter is found to be out of order or if it is removed for repairs or calibration, the consumption, of water during
the time that the meter is not available to record consumption, shall be calculated according to the average rate of daily
consumption obtained during any two successive readings immediately preceding the removal of meter or the meter becoming
defective.

Miscellaneous Charges and Conditions

(1) New Service Connections :

The cost of providing a new service connection will be levied from the consumer.

(2) Testing of water meters at the request of consumers :

The fee for testing of water meters at the request of the consumers, shall be determined by the General
Manager of the National Water Supply and Drainage Board, based on costs incurred for the testing of such
meter. If on testing such meter it is proved that the meter had been over/under registering by more than 2% of
the correct consumption, this fee will be refunded.

(3) Incentive for prompt Payment :

Consumers paying their water bills within 14 working days from the date of issue of the bill will be given a
rebate of 2% on the value of the bill. Arrangements are available for consumers to deposit money with the
Board in advance to meet the cost of water bills.

(4) Surcharge for delay in Payment :

Consumers are expected to pay bills, within a period of 14 days. If consumers fail to settle the water bill within
a period of 30 days from the date of issuing a bill, an additional charge of 2.5% per month on the balance
outstanding shall be made from the date the bill was issued.

(5) Disconnection of Service Connections :

The General Manager of the National Water Supply and Drainage Board shall have the power to disconnect
the service connection of consumers, whose bills are in arrears for a period of more than 30 days.

(6) Re-Connection Fee :

The fee for re-connecting the supply, after the service has been disconnected, shall be determined by the
General Manager of the National Water Supply and Drainage Board, based on the costs incurred for such
re-connection.

(7) Violation of Regulations :

If any regulation, under which the water supply has been provided, is violated by any consumer, action will be
taken under the relevant provisions of the National Water Supply and Drainage Board Law No. 02 of 1974, the
National Water Supply and Drainage Board (Amendment) Act, No. 13 of 1992 or any other subsequent
amendment to the legislation.

(8) Prevailing taxes will be included when preparing Water Charges

Note :- One Unit shall be defined as one cubic meter. (1000 Liters)

10-231

PRINTED AT THE DEPARTMENT OF GOVERNMENT PRINTING, SRI LANKA.
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Appendix 3.4

Sr. No Project Name
Temtetive
Estemated

Cost

Population
Capacity

m3 / d
Source

Final
Review

RPRC PAC
Board

Approval
NPD

Approval
Cabinet

Approval
Source

Approval
Donor

Identified
Present Status

73 412 21 000 Th il

 Water Supply Development Plan

I. Anudarapura District
A dh S h 73,412 21,000 Thuruwila

29,897 5,500 Nuwarawewa

36,211 7,000 Tissawewa

186,025 22,500 Mahakanadarawa

85,500 11,250 Wahalkada

3 Mahawilachchiya 976.0 21,980 4,500 Mahawilachchiya √ √ √ √ S08/08/2012 S18/01/2012 S 09/.3/2012 Awaiting for funding

4 Padaviya 2,055.0 42,000 9,000 Padawiya Wewa √ √ √ √ Included in the Anuradhapura North project

5 Galenbindunuwewa 1 707 8 77 125 13 500 H l √ √ √ √ √ S 18/01/2012 S 25/01/2012 Awaiting for funding

JICA team has mobilized to do feasibility stydy√ R Under Process

NR Under Process Eol evaluation completed RFP completed

2
Anuradhapura North
integrated WSP 10,462.0

√ √ √ √

1
Anuradhapura South
integrated WSP       Phase
11

12,275.0 √ √ √ √ √

5 Galenbindunuwewa 1,707.8 77,125 13,500 Huruluwewa √ √ √ √ √ S 18/01/2012 S 25/01/2012 Awaiting for funding

6 Thambuttegama 1,805.0 155,000 Thambuthegama Tank √ √ √ √ Arranged to get Chinese fund

7
Parasangaswewa
( Included Paragoda)

31.0 3,956 *
Jaffna Junction
Existing Scheme

√ √ √ √ √ S 1/12/2011 NR Awaiting for funding

8 Viharapalugama 365.0 22,000 1,184
g

Scheme √ √ √ √
9 Palugaswewa Integrated 2,237.4 37,652 6,750 Hiriwadunna √ √ √ √ √ S18/01/2012 O Awaiting for funding

10 Eppawal 4,537.0 84,000 15,000 Koonwewa √ √ √ √ S 12/12/2011 O 30/05/2012 Awaiting for NPD & source Approval

11 Galnewa Bulnewa under study

Will be Covered by Anuradhapura South

11 Galnewa-Bulnewa under study

12 Rajanganaya Studies will be completed within two months

13 Lankapura WSS 1,853.0 55,428 9,000 Priaru √ √ √ √ S08/08/2012 O O Awaiting for funding

14 Welikanda 2,776.0 58,247 9,000 Dalukana & Ruhunu ketha √ √ √ √ √ O O Awaiting for funding

15 Dimbulagala
p

Pimburettewa PAC Will be completed within 03 months

16 Hingurakgoda 609.0 36,233 *
y

(Extention Only)

17 Minneriya 832 0 52 464 9 000 Minneriya wewa

PAC report has been sent to P&D - H/O for the
comment

II. Polonnaruwa District

17 Minneriya 832.0 52,464 9,000 Minneriya wewa

18 Elahera-Bakamoona Study to be started

19 Medirigiriya Stage 2 825.0 to be sent to P&D-O/H section for comments

Legend: RPAC - Regional Project Approval Committee,   PAC - Project Approval Committee,   NPD - National Planning Department

NR - Not Required,   R - Received,   O - to be Obtained

comment
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Appendix 4.1 Design Population 

 

In the Pre-Feasibility Study prepared by NWSDB uses a high annual average growth rate of 

3.20% to estimate the 2010 population. What is the basis of this high value? The available data 

for a period of 1981 to 2012 in Anuradhapura District are in the rage of 1.2% to 1.4%. 

When a population of 233,550 persons in 2010 will be increased by 2012 with an annual 

average growth rate of 1.25% for a period of 2010 to 2034 as used in the above Pre-F/S, it will 

be 239,425 persons with a population increment of 63,535 persons from the year of 2001. 

According to the latest Census 2012, the population increment is 113,027 persons for period of 

2001 to 2012 in entire Anuradhapura District. It means that 56.2% population increase of the 

whore district occurs in the study area.  

 
Note: All red figures show the results of Census． 

(1) NWSDB Pre-FS

2001 2010 2034 2010/2001 2034/2010

Padaviya 21,146 31,951 43,034 4.69 1.25

Kebithigollewa 19,457 23,739 31,973 2.23 1.25

Horoupothana 29,642 39,096 52,657 3.12 1.25

Kahatagasdigillia 33,572 42,890 57,767 2.76 1.25

Sub-total 103,817 137,676 185,431 3.19 1.25

Medawachchiya 40,469 53,355 71,861 3.12 1.25

Rambewa 31,604 42,519 57,268 3.35 1.25

Sub-total 72,073 95,874 129,129 3.22 1.25

Total 175,890 233,550 314,560 3.20 1.25

2001 2012 2001/1981 2012/2001

Anuradhapura 742,535 855,562 1.25 1.33

Urban 53,151 1.26

Rural 691,573 1.19

Estate 969

745,693

(2) JICA Study

Census

2001 2012 2024 2034 2012/2001 2024/2012 2034/2012

Padaviya 21,146 24,403 28,583 32,655 1.31 1.33 1.33

Kebithigollewa 19,457 23,007 27,661 32,276 1.54 1.55 1.55

Horoupothana 29,642 34,374 40,462 46,412 1.36 1.37 1.37

Kahatagasdigillia 33,572 39,096 46,234 53,219 1.39 1.41 1.41

Sub-total 103,817 120,880 142,940 164,562 1.39 1.41 1.41

Medawachchiya 40,469 47,533 56,688 65,677 1.47 1.48 1.48

Rambewa 31,604 36,325 42,355 48,207 1.27 1.29 1.29

Sub-total 72,073 83,858 99,043 113,884 1.39 1.40 1.40

Total 175,890 204,738 241,983 278,446 1.39 1.40 1.41

Estimated Population Annual Average Growth Rate (%)



Appendix 4.2(a)

Area No.
Location

Item Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu.
(nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.)

Domestic 10 8,114 147,562 77 1,329 685 8,532 76 859 870 11,566 675 8,251 2,686 36,850 1,196 14,379 976 12,621 2,834 38,353 2,317 34,086 458 5,397 4,437 65,779 2,615 36,695
Board Quarters 11 42 463 0 0 0 0 1 0 3 13 2 17 1 15 1 18 7 36 0 0 3 38 1 0 5 49 3 22
Schools 12 17 12,518 1 954 1 58 3 565 2 278 3 115 12 2,356 5 414 4 708 4 272 6 427 1 157 5 474 3 1,156
Govt Quarters 13 926 12,770 19 288 8 35 18 129 34 311 28 196 50 544 5 39 34 348 2 29 75 819 43 466 77 654 172 1,661
Tenaman Garden 14 63 998 0 0 0 0 0 0 0 0 0 0 32 247 0 0 9 144 5 65 0 0 16 186 11 207 36 343
Dome. Samurdhi 20 3 38 0 0 0 0 0 0 0 0 0 0 3 50 0 0 0 0 0 0 18 272 0 0 5 44 19 217
Stand Posts 51 14 0 1 40 0 0 0 0 2 0 1 0 7 0 3 0 2 43 0 0 2 0 0 0 13 224 2 69
Garden Taps 52 2 157 0 0 0 0 0 0 1 22 1 0 1 68 0 0 0 0 0 0 0 0 1 0 1 71 0 0
Govt Institution 60 170 15,504 2 39 5 80 5 16 20 378 18 299 38 1,606 8 134 20 262 0 0 28 8,865 11 181 59 3,007 25 812
Army 61 8 4,070 0 0 0 0 0 0 0 0 1 32 0 0 0 0 6 1,791 2 728 1 68 2 86 6 3,566 0 0
Police 62 9 2,916 0 0 1 32 2 415 1 29 2 919 1 693 0 0 2 278 0 0 4 233 1 687 7 510 6 464
Hospitals 63 12 25,072 1 375 1 311 3 905 1 533 1 633 7 1,087 1 391 5 963 2 20 3 415 5 971 3 50 4 1,602
Commercial Instit. 70 1,739 35,684 46 421 66 2,557 60 447 146 1,621 116 1,520 266 3,208 53 584 184 2,750 36 484 115 2,375 48 505 41 591 274 3,733
Tourist/Guest 71 10 3,706 0 0 0 0 0 0 0 0 0 0 1 128 6 52 1 29 0 0 1 228 0 0 4 355 0 0
Indust/Construt 73 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 66 0 0 2 0 0 0
Other Comm and Pri 80 52 3,466 1 0 2 2 2 16 2 81 3 20 8 53 0 0 5 23 0 0 46 2,824 4 7 13 966 12 98
Religious 81 45 3,885 1 11 5 77 2 25 7 73 1 11 18 384 0 0 9 250 7 230 12 326 2 47 59 2,027 5 283
NWSDB premises 82 9 1,177 1 75 1 23 0 0 3 0 1 22 1 55 1 30 2 29 1 41 4 70 2 7 5 53 1 15
Religious 2 83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 389 0 0 4 41,281 0 0
Bulk (CBO) 91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5,044 1 1,373

Total 11,236 269,986 150 3,532 775 11,707 172 3,377 1,093 14,905 853 12,035 3,132 47,344 1,279 16,041 1,267 20,275 2,893 40,222 2,640 51,501 595 8,697 4,758 124,952 3,178 48,543
Percentage 20.5% 26.0% 0.3% 0.3% 1.4% 1.1% 0.3% 0.3% 2.0% 1.4% 1.6% 1.2% 5.7% 4.6% 2.3% 1.5% 2.3% 1.9% 5.3% 3.9% 4.8% 5.0% 1.1% 0.8% 8.7% 12.0% 5.8% 4.7%

Area No.
Location

Item Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu Conn Consu

Nachchaduwa Anu-East TotalAnuradhapura North

Thambuththega

Total3028 29
Galnawa

25 27

Padaviya Village Sacret City

Thalawa

Kebithigollewe Kekirawa Maradankadawala Medawachchiya Ipalogama Mihinthale

Total >10% >5% <=5%

Anuradhapura Eppawala Habarana Horowpothana Kahatagasdigiliya

>10% >5% <=5%

18 2110 11 12 13 14 159

　No. of Connections and Consumption (As of March 2012)

1 4 5 7 8

Item Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu. Conn. Consu.
(nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (nos.) (m3/mo.) (%) (%) (%) (%) (%) (%) (%) (%)

Domestic 10 2,709 30,087 5,729 78,834 3,942 54,540 1,875 21,201 5,456 83,693 47,727 690,614 19,299 310,089 19,223 262,304 9,205 118,221 47,727 690,614 84.3 61.1 90.7 71.6 85.5 71.2 87.0 66.4
Board Quarters 11 3 23 4 73 7 593 2 10 2 37 87 1,407 48 573 19 702 20 132 87 1,407 0.2 0.1 0.1 0.2 0.2 0.1 0.2 0.1
Schools 12 5 515 9 563 28 233 5 317 6 504 120 22,584 32 13,585 57 5,006 31 3,993 120 22,584 0.1 2.7 0.3 1.4 0.3 2.4 0.2 2.2
Govt Quarters 13 34 418 43 229 0 0 3 48 1 29 1,572 19,013 970 13,028 335 3,306 267 2,679 1,572 19,013 4.2 2.6 1.6 0.9 2.5 1.6 2.9 1.8
Tenaman Garden 14 15 128 0 0 0 0 0 0 1 35 188 2,353 64 1,033 99 990 25 330 188 2,353 0.3 0.2 0.5 0.3 0.2 0.2 0.3 0.2
Dome. Samurdhi 20 20 254 18 227 34 525 4 59 5 71 129 1,757 26 336 81 1,090 22 331 129 1,757 0.1 0.1 0.4 0.3 0.2 0.2 0.2 0.2
Stand Posts 51 0 0 12 0 0 0 0 0 6 0 65 376 32 0 22 293 11 83 65 376 0.1 0.0 0.1 0.1 0.1 0.0 0.1 0.0
Garden Taps 52 0 0 0 0 0 0 0 0 0 0 7 318 2 157 2 139 3 22 7 318 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Govt Institution 60 16 636 18 3,141 17 362 4 16 8 12,443 472 47,781 196 31,088 155 6,423 121 10,270 472 47,781 0.9 6.1 0.7 1.8 1.1 6.2 0.9 4.6
Army 61 0 0 9 29,335 1 9,169 0 0 7 18,426 43 67,271 24 51,831 9 13,463 10 1,977 43 67,271 0.1 10.2 0.0 3.7 0.1 1.2 0.1 6.5
Police 62 2 343 0 0 1 112 1 171 0 0 40 7,802 9 2,916 17 2,122 14 2,764 40 7,802 0.0 0.6 0.1 0.6 0.1 1.7 0.1 0.8
Hospitals 63 6 351 3 54 3 208 1 83 1 2 63 34,026 16 25,128 25 3,318 22 5,580 63 34,026 0.1 5.0 0.1 0.9 0.2 3.4 0.1 3.3
Commercial Instit. 70 116 1,123 169 3,272 231 2,905 20 158 61 1,159 3,787 65,097 1,969 40,115 964 12,044 854 12,938 3,787 65,097 8.6 7.9 4.6 3.3 7.9 7.8 6.9 6.3
Tourist/Guest 71 0 0 0 0 0 0 0 0 1 159 24 4,657 11 3,865 5 483 8 309 24 4,657 0.0 0.8 0.0 0.1 0.1 0.2 0.0 0.4
Indust/Construt 73 0 0 0 0 0 0 0 0 0 0 6 66 1 0 2 0 3 66 6 66 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Other Comm and Pri 80 4 4 33 3,219 2 0 8 4 13 26 210 10,809 98 6,711 39 1,121 73 2,977 210 10,809 0.4 1.3 0.2 0.3 0.7 1.8 0.4 1.0
Religious 81 3 162 35 946 22 647 10 370 17 650 260 10,404 97 5,481 114 3,733 49 1,190 260 10,404 0.4 1.1 0.5 1.0 0.5 0.7 0.5 1.0
NWSDB premises 82 1 72 1 28 1 313 2 10 2 137 39 2,157 12 1,342 10 549 17 266 39 2,157 0.1 0.3 0.0 0.1 0.2 0.2 0.1 0.2
Religious 2 83 0 0 0 0 1 1,695 1 1,575 0 0 10 44,940 0 0 5 42,976 5 1,964 10 44,940 0.0 0.0 0.0 11.7 0.0 1.2 0.0 4.3
Bulk (CBO) 91 0 0 0 0 0 0 0 0 0 0 2 6,417 0 0 2 6,417 0 0 2 6,417 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.6

Total 2,934 34,116 6,083 119,921 4,290 71,302 1,936 24,022 5,587 117,371 54,851 1,039,849 22,906 507,278 21,185 366,479 10,760 166,092 54,851 1,039,849 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Percentage 5.3% 3.3% 11.1% 11.5% 7.8% 6.9% 3.5% 2.3% 10.2% 11.3% 100% 100%
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Option-1 Population Served Population Water Demand

2012 2016 2018 2020 2024 2028 2032 2034 Isolated? 2012 2016 2018 2020 2024 2028 2032 2034 2012 2016 2020 2024 2028 2032 2034

(X)

Padaviya DSD    24,403    25,715    26,403    27,110    28,583    30,142    31,794    32,655    4               5,572      9,468      10,627    11,848    14,527    22,679    28,343    31,374    752           1,374        1,749        2,179        3,380        4,319        4,831        
Kebithigollewa DSD 21,653    23,054    23,790    24,553    26,153    27,854    29,673    30,627    1               4,319      12,375    13,221    14,114    16,207    21,503    27,420    30,627    583           1,644        1,924        2,268        3,105        4,071        4,606        
Horowpothana DSD 33,333    35,181    36,150    37,144    39,217    41,415    43,749    44,967    8               4,676      20,749    21,831    22,973    25,634    32,784    40,704    44,967    632           2,141        2,475        2,884        3,974        5,223        5,916        
Kahatagasdigiliya DSD       39,096    41,336    42,506    43,715    46,234    48,905    51,740    53,219    12             12,358    29,413    31,142    32,956    36,915    41,498    49,128    53,219    1,669        2,684        3,188        3,767        5,140        6,366        7,039        

Wahalkada System (Dave) 118,485  125,286  128,849  132,522  140,187  148,316  156,956  161,468  25             26,925    78,510    83,471    88,692    100,393  119,656  146,846  161,468  3,636        7,843        9,336        11,098      15,599      19,979      22,392      
Wahalkada System (Dmax) -              -              -              -              -              -              -              -              -                -              -              -              -              -              -              -              -              4,400        9,400        11,200      13,300      18,700      24,000      26,900      

Wahalkada System (Dmax)x1.05 -              -              -              -              -              -              -              -              -                -              -              -              -              -              -              -              -              4,600        9,900        11,800      14,000      19,700      25,200      28,200      
Medawachchiya DSD 46,103    48,885    50,341    51,837    54,978    58,307    61,840    63,693    6               14,349    27,020    29,203    31,498    36,448    47,003    58,337    63,693    1,936        2,832        3,491        4,241        6,053        7,869        8,755        
Rambewa DSD 36,325    38,223    39,215    40,236    42,355    44,597    46,970    48,207    16             11,543    27,870    29,228    30,644    33,649    37,455    44,682    48,207    1,559        2,129        2,503        2,913        3,976        5,094        5,659        

Mahakanadarawa System (Dave) 82,428    87,108    89,556    92,073    97,333    102,904  108,810  111,900  22             25,892    54,890    58,431    62,142    70,097    84,458    103,019  111,900  3,495        4,961        5,994        7,154        10,029      12,963      14,414      
Mahakanadarawa System (Dmax) -              -              -              -              -              -              -              -              -                -              -              -              -              -              -              -              -              4,200        6,000        7,200        8,600        12,000      15,600      17,300      

Mahakanadarawa System (Dmax)X1.05 -             -              -              -             -            -            -            -            -              -            -            -            -             -             -            -            -            4,400      6,300      7,600      9,000      12,600    16,300     18,200      
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Option-2 Population Served Population Water Demand

2012 2016 2018 2020 2024 2028 2032 2034 Isolated? 2012 2016 2018 2020 2024 2028 2032 2034 2012 2016 2020 2024 2028 2032 2034

(X)

Padaviya DSD    24,403    25,715    26,403    27,110    28,583    30,142    31,794    32,655    4               5,572      15,973    17,277    18,649    21,637    23,871    29,594    32,655    -                752           1,374        1,749        2,179        3,380        4,319        4,831        
Kebithigollewa DSD 21,653    23,054    23,790    24,553    26,153    27,854    29,673    30,627    3               4,319      13,873    14,737    15,646    17,741    22,479    27,766    30,627    -                583           1,501        1,761        2,076        2,798        3,633        4,095        
Horowpothana DSD 33,333    35,181    36,150    37,144    39,217    41,415    43,749    44,967    12             4,676      22,624    23,729    24,890    27,553    34,007    41,136    44,967    -                632           1,964        2,268        2,644        3,592        4,674        5,276        
Kahatagasdigiliya DSD       39,096    41,336    42,506    43,715    46,234    48,905    51,740    53,219    14             12,358    30,794    32,538    34,369    38,328    42,398    49,447    53,219    -                1,669        2,552        3,037        3,590        4,858        5,963        6,568        

Wahalkada System (Dave) 118,485  125,286  128,849  132,522  140,187  148,316  156,956  161,468  33             26,925    83,264    88,281    93,554    105,259  122,755  147,943  161,468  -                3,636        7,391        8,815        10,489      14,628      18,589      20,770      
Wahalkada System (Dmax) -              -              -              -              -              -              -              -              -                -              -              -              -              -              -              -              -              4,400        8,900        10,600      12,600      17,600      22,300      24,900      

Wahalkada System (Dmax)x1.05 -              -              -              -              -              -              -              -              -                -              -              -              -              -              -              -              -              4,600        9,300        11,100      13,200      18,400      23,400      26,200      
Medawachchiya DSD 46,103    48,885    50,341    51,837    54,978    58,307    61,840    63,693    9               14,349    29,470    31,732    34,109    39,231    47,907    57,784    62,605    1,936        2,769        3,422        4,164        5,665        7,213        7,991        
Rambewa DSD 36,325    38,223    39,215    40,236    42,355    44,597    46,970    48,207    19             11,543    29,942    31,364    32,844    35,986    38,649    44,999    48,207    1,559        2,095        2,465        2,873        3,739        4,692        5,191        

Mahakanadarawa System (Dave) 82,428    87,108    89,556    92,073    97,333    102,904  108,810  111,900  28             25,892    59,412    63,096    66,953    75,217    86,556    102,783  110,812  3,495        4,864        5,887        7,037        9,404        11,905      13,182      
Mahakanadarawa System (Dmax) -              -              -              -              -              -              -              -              -                -              -              -              -              -              -              -              -              4,200        5,800        7,100        8,400        11,300      14,300      15,800      

Mahakanadarawa System (Dmax)X1.05 -             -              -              -             -            -            -            -            -              -            -            -            -             -             -            -            -            4,400      6,100      7,400      8,900      11,800    15,000     16,600      
61             

G.N. Division number and name

G.N. Division number and name

Appendix 4.2(b)　Results of Water Demand Estimation by Option
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Appendix 4.3(a)
Monthly Mean Temparature

Station Name: Anuradhapura
LAT: 8.35N LON: 80.38E EV:   92.5m

Montly Mean Temparature in Anuradhapura
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2000 26.1 27.3 28.5 30.0 30.6 29.1 29.8 28.8 29.2 27.9 27.1 26.2
2001 26.0 26.9 29.5 29.5 29.8 28.2 29.0 29.2 29.4 28.7 27.2 26.4
2002 26.6 27.0 29.3 29.2 29.6 29.6 29.5 29.7 30.1 28.0 27.1 26.2
2003 26.0 27.5 29.0 29.8 29.5 29.6 29.5 29.2 29.9 28.2 26.5 26.8
2004 26.7 27.3 29.3 29.8 28.4 28.6 29.2 30.1 29.1 27.9 26.7 25.9
2005 26.4 27.7 29.8 29.1 30.0 29.6 29.2 30.0 29.7 28.6 26.6 26.1
2006 25.6 26.9 28.8 29.3 29.4 29.7 29.6 29.6 29.3 28.5 27.7 26.2
2007 25.8 26.9 28.7 29.1 29.8 29.5 29.1 29.5 29.3 28.0 27.0 26.0
2008 26.1 27.1 27.6 28.7 29.5 29.4 29.1 29.1 29.1 28.1 27.0 26.0
2009 25.7 26.9 29.0 29.6 30.0 29.5 29.7 29.3 29.7 29.4 27.2 26.6
2010 26.5 27.8 29.9 30.4 29.7 29.8 29.6 28.8 28.6 28.1 27.2 25.5
Ave. 26.1 27.2 29.0 29.5 29.7 29.3 29.4 29.4 29.4 28.3 27.0 26.2
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Appendix 4.3(b)
Monthly Mean Evaporation

Maha IIuppallama    LAT 8.75    LOG 80.50    ELE 106.0m　Since 1/1/1997
Vavuniya    LAT 8.12    LOG 80.46　ELE 137.8m　Sincs 9/1/1975

MAHAILLUPPALLAMA 

Monthly Mean Pan Evaporation - (mm) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2000 2.62 2.63 3.87 4.46 4.93 5.13 5.49 3.88 4.15 3.95 2.69 2.27
2001 2.28 3.40 4.69 3.83 5.66 4.96 5.27 5.70 5.07 3.97 2.90 2.35
2002 3.04 3.75 5.21 3.91 4.60 5.46 5.52 5.67 6.37 3.91 2.03 1.91
2003 2.70 3.17 3.91 4.46 4.51 5.02 4.45 5.17 5.96 3.63 1.97 2.69
2004 3.07 3.96 4.62 4.07 3.93 4.76 5.09 6.19 4.28 3.03 1.89 1.89
2005 2.30 3.94 4.37 3.64 4.32 4.79 4.91 5.69 5.57 3.97 2.62 2.31
2006 2.11 2.75 3.24 3.17 3.50 4.16 4.45 4.96 4.43 3.44 2.56 1.97
2007 2.37 3.18 4.00 3.36 3.91 4.06 3.93 4.25 3.70 2.90 2.49 1.78
2008 2.12 2.75 2.27 2.80 3.95 3.87 3.87 3.98 4.45 2.37 2.20 2.35
2009 Na Na 3.01 3.30 3.70 3.74 4.73 4.02 4.19 3.08 1.60 1.48
2010 2.24 3.00 3.87 2.85 3.24 3.82 3.81 3.83 3.07 3.01 1.89 1.50
2011 1.45 2.67 3.03 3.22 3.99 4.28 4.60 4.62 4.65 3.48 2.30 2.02
Ave. 2.39 3.20 3.84 3.59 4.19 4.50 4.68 4.83 4.66 3.39 2.26 2.04
Days 31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00

Monthly 74.16 89.59 119.05 107.70 129.78 135.13 144.96 149.72 139.71 105.24 67.85 63.36
Na: Not available 1326.26

Monthly Mean Pan Evaporation - (mm) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2000 1.95 2.28 2.98 4.03 4.87 4.17 4.96 3.81 4.28 2.98 2.08 2.09
2001 2.68 2.87 3.94 3.03 4.42 4.12 4.65 4.81 4.57 2.83 2.16 1.70
2002 2 17 2 70 3 80 2 89 3 96 4 60 5 13 5 48 6 21 3 10 2 87 1 66

VAVUNIYA

2002 2.17 2.70 3.80 2.89 3.96 4.60 5.13 5.48 6.21 3.10 2.87 1.66
2003 1.91 3.00 3.77 4.00 3.74 4.82 3.53 3.50 4.50 2.78 1.08 2.09
2004 2.35 3.10 3.33 3.73 2.92 4.28 4.37 4.43 3.20 2.32 1.20 1.71
2005 1.89 3.20 3.64 2.74 4.12 4.75 4.35 4.29 4.29 2.45 1.76 1.78
2006 2.09 2.88 2.99 3.37 4.07 4.75 4.87 5.35 4.17 3.85 1.77 2.10
2007 2.34 2.86 3.83 3.32 4.60 3.61 4.08 4.58 4.40 3.21 2.24 2.15
2008 2.38 3.06 2.60 3.37 4.69 5.20 4.28 3.49 4.43 2.39 2.09 1.82
2009 2.10 3.27 3.40 3.45 4.20 4.75 4.85 3.84 4.76 3.64 1.75 1.69
2010 2.36 3.25 4.04 3.79 3.78 5.00 4.61 4.22 3.80 3.18 1.98 1.45
2011 1 73 2 10 3 25 3 11 4 21 4 94 4 74 4 33 4 94 2 55 2 02 1 832011 1.73 2.10 3.25 3.11 4.21 4.94 4.74 4.33 4.94 2.55 2.02 1.83
Ave. 2.16 2.88 3.46 3.40 4.13 4.58 4.53 4.34 4.46 2.94 1.92 1.84
Days 31.00 28.00 31.00 30.00 31.00 30.00 31.00 31.00 30.00 31.00 30.00 31.00

Monthly 67.06 80.69 107.38 102.09 128.08 137.52 140.55 134.67 133.88 91.12 57.52 56.97
Na: Not available 1237.52

2012/11/5 Agromet Division
Dept.of Meteorology
Colombo-07
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Appendix 4.3(c)
Monthly Mean Rainfall

Station Name: Anuradhapura
LAT: 8.35N LON: 80.38E EV:   92.5m

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1981 46.7 19.3 53.8 151.7 74.1 13.8 61.2 85.8 146.0 165.1 159.7 82.6 1059.8
1982 0 0 122.3 137.8 77.9 33.4 4.9 0 76.8 255.9 177.5 147.4 1033.9
1983 4.6 0 0 74.6 190.3 18.2 19.3 24.3 72.8 121.6 128.0 472.1 1125.8
1984 289.7 527.5 156.1 169.9 26.3 0.3 75.9 0 161.2 114.4 286.6 69.3 1877.2
1985 132.3 68.9 81.6 56.8 159.3 9.7 16.9 64.3 119.0 48.4 355.6 160.5 1273.3
1986 199.9 17.2 148.7 122.7 110.0 0 9.0 10.1 22.3 245.2 126.8 102.6 1114.5
1987 49.7 0 22.9 159.2 112.1 0 0 4.3 143.3 424.7 172.1 88.6 1176.9
1988 14.8 41.7 16.0 302.5 24.2 7.1 86.7 67.1 88.8 88.8 - -
1989 35.5 0 22.2 54.9 65.8 59.1 146.5 7.8 102.3 245.3 317.3 47.7 1104.4
1990 208.9 6.3 185.1 58.2 180.1 0 0.2 78.1 49.0 271.7 107.8 153.1 1298.5
1991 59.5 15.0 74.3 153.8 145.3 49.7 17.9 3.3 32.2 211.4 503.9 190.5 1456.8
1992 10.1 0 0 168.3 81.0 20.0 33.1 12.3 60.0 140.7 230.3 183.9 939.7
1993 13.1 1.4 52.8 150.1 74.7 1.3 20.7 0 2.1 405.8 403.9 453.0 1578.9
1994 224.8 226.2 23.5 156.6 27.1 0.1 5.9 0.1 62.8 397.9 241.0 39.1 1405.1
1995 114.1 10.7 5.9 194.0 77.9 1.7 0.3 0.9 - 205.5 167.5 19.3 797.8
1996 18.3 73.3 8.4 212.7 2.3 67.7 0.5 129.0 42.8 256.8 167.5 89.0 1068.3
1997 7.6 9.0 74.4 257.9 89.3 16.4 70.1 0 62.4 188.2 271.7 283.3 1330.3
1998 69.4 0 8.6 100.9 268.3 0.7 51.4 84.2 6.2 109.3 253.2 254.4 1206.6
1999 150.0 96.1 42.6 142.4 11.9 14.4 0 0 85.9 282.0 199.8 167.6 1192.7
2000 160.5 113.5 17.3 38.1 51.7 1.2 0.5 31.0 121.0 88.7 390.0 232.4 1245.9
2001 110.7 29.8 0 274.1 1.8 73.1 101.9 0 27.1 180.3 226.5 137.1 1162.4
2002 56.4 63.7 64.5 142.0 11.7 0.4 0 60.5 17.7 220.8 301.9 320.8 1260.4
2003 189.1 36.2 79.2 158.7 22.4 18.7 52.3 47.3 127.6 192.0 219.7 49.1 1192.3
2004 48.5 13.8 105.6 238.1 127.6 16.9 3.1 0 131.9 343.9 162.4 252.5 1444.3
2005 49.6 0 68.3 113.3 42.3 2.4 52.6 12.1 0 314.7 339.0 104.5 1098.8
2006 135.2 37.2 183.3 91.1 77.5 0 0 0 23.7 357.8 287.6 131.0 1324.4
2007 113.4 15.7 28.4 291.5 2.1 22.1 27.1 6.6 56.2 372.8 187.8 257.2 1380.9
2008 61.5 97.5 297.2 197.6 0 0 10.7 59.8 17.8 271.4 150.1 321.9 1485.5
2009 73.2 0 121.4 157.4 8.3 6.7 0.7 63.8 1.3 45.7 288.9 307.7 1075.1
2010 40.4 13.4 26.8 251.3 62.4 2.6 16.4 149.6 263.3 134.9 376.5 327.8 1665.4
2011 295.2 369.2 19.2 371.4 4.2 3.7 9.7 4.0 1.4 283.5 382.5 - 1744.0
Ave. 89.6 51.1 69.7 159.3 73.5 15.3 29.5 33.4 73.2 223.4 248.3 187.8 1254.3

Station Name: Wahalkada
LAT:

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1997 - - - - - - - - - - - 255.1 -
1998 59.9 0 0 0 94.2 0 26.0 23.5 71.0 113.0 183.0 662.2 1232.8
1999 387.7 227.2 0 124.2 0 26.1 0 0 182.8 198.1 359.5 0 1505.6
2000 162.6 280.1 0 77.0 46.7 0 0 29.2 133.4 8.5 406.4 429.9 1573.8
2001 188.2 7.0 0 148.8 0 77.8 68.8 0 80.3 132.9 132.5 238.2 1074.5
2002 139.8 0 0 110.0 0 30.5 0 0 45.5 168.4 242.9 439.4 1176.5
2003 210.7 74.7 0 0 0 0 95.6 96.1 174.6 0 597.8 50.6 1300.1
2004 0 0 0 34.0 97.7 0 0 82.9 181.7 331.4 448.2 481.5 1657.4
2005 206.7 0 32.6 221.2 91.9 0 5.0 47.5 47.5 179.3 533.2 142.0 1506.9
2006 165.2 27.5 77.7 10.0 125.0 0 0 0 46.2 238.4 246.1 149.9 1086.0
2007 198.5 79.0 0 67.7 0 52.6 0 40.5 65.5 297.6 32.2 232.9 1066.5
2008 5.0 173.9 410.9 0 0 0 156.5 424.8 0 15.7 376.5 235.8 1799.1
2009 76.5 0 151.6 102.0 70.0 0 69.2 0 10.0 0 318.7 457.7 1255.7
2010 28.0 0 8.0 0 71.5 0 85.0 50.0 156.5 118.0 475.0 643.0 1635.0
2011 587.0 368.0 0 138.0 0 0 0 63.0 0 328.7 487.0 333.0 2305.0
Ave. 172.6 88.4 48.6 73.8 42.6 13.4 36.2 61.3 85.4 152.1 345.6 321.2 1441.1
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Appendix 4.3(d)
Daily Rainfall

Station Name: Anuradhapura
LAT: 8.35N LON: 80.38E EV:   92.5m

Year: 2000 (Unit: mm)
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0.7 0 0 0 0 0 0 0 6.4 0 0
2 0.2 32.0 0 1.1 0 0 0 3.2 0 2.2 4.6 0
3 24.6 20.3 0 1.5 0 0 0 4.1 0 0 0 0
4 18.7 0 0 0.7 0 0 0 0 0 0.5 11.6 6.3
5 38.5 0 0 18.5 0 0 0 0 0 38.7 0.2 0.5
6 9.2 11.9 3.2 0.4 0 0.8 0 2.5 0 0.6 0 0
7 19.4 0 3.8 0 0 0 0 5.5 0 0 0.5 0
8 7.1 0 1.0 0 0 0 0 0.2 0 5.6 0.1 0
9 0.3 0 4.9 0 0 0 0 0 0 0 0.1 0

10 0.6 0 0 0 0 0 0 0 0 0 3.3 0
11 0 0 0.2 0 0 0 0 0 0 0 5.8 0
12 0 0 0 0 0 0 0 4.4 0 0 0 0
13 0 0 0 0 0 0 0 1.8 0 0 10.6 0
14 9.0 2.0 0 0 0 0 0 0.2 0 0.2 0 0
15 1.2 0 1.2 0 0 0 0 0 0 22.4 0 0
16 21.1 0 0 0 0 0 0 0 0 0.1 3.4 0
17 0 0 0 0 0 0 0 0 0 0 66.8 1.8
18 0 0 0 0 0 0 0 0 9.6 0 77.6 5.1
19 0 0 0 15.9 0 0 0 0 0.1 0 4.6 0.1
20 0 0 0 0 0 0 0 0 4.0 0 10.8 0
21 0 0 0 0 0 0 0 0 0 0 4.6 0.9
22 0 34.8 0 0 0 0 0 0 1.3 0 76.1 0
23 0 2.1 1.6 0 0 0 0 0 2.3 11.6 108.8 23.4
24 0 0 1.0 0 0 0 0 9.1 66.9 0 0 17.9
25 0 0 0 0 0 0.4 0 0 3.4 0 0.1 11.1
26 0 0 0 0 13.4 0 0 0 1.7 0 0 164.7
27 0 0 0 0 0 0 0 0 0.5 0 0.4 0.2
28 3.6 6.0 0.4 0 0 0 0 0 0 0 0 0
29 7.0 3.7 0 0 0 0 0 0 0 0 0 0.1
30 0 0 0 34.4 0 0 0 31.2 0 0 0.1
31 0 0 3.9 0.5 0 0.4 0.2

Total 160.5 113.5 17.3 38.1 51.7 1.2 0.5 31.0 121.0 88.7 390.0 232.4
Total 1245.9

Year: 2001
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 11.0 0 0 0.7 0 0 0 0 0 0 2.4
2 5.4 0 0 0 0 10.8 0 0 0 0 0 2.2
3 3.7 13.0 0 0 0 39.2 0 0 0 0 44.6 34.1
4 0 0 0 0 0 21.2 0 0 0 34.6 8.3 2.3
5 0 0 0 0.9 0 0 0 0 0 0 10.8 2.1
6 0 0 0 1.4 0 0 0 0 0 0 14.3 0.2
7 0.3 0 0 17.9 0 0 0 0 0 0 4.8 0
8 2.2 0 0 25.4 0 0 0 0 0 0 29.5 0
9 0 0 0 0 0 0 0 0 0 0 21.2 0

10 17.9 0 0 66.9 0 1.8 0.2 0 0 0 0 0
11 3.9 0 0 32.0 0 0 0 0 0 0 0 0
12 0.4 0 0 9.8 1.1 0 0 0 0 0 0 0
13 0 0 0 0.9 0 0 0 0 0 21.1 0 0
14 0 0 0 19.5 0 0.1 0 0 3.5 0.4 21.3 0
15 0 0 0 9.1 0 0 0 0 5.9 0 17.5 0
16 0 4.7 0 0 0 0 0 0 1.8 0 8.4 0
17 0.8 0 0 0 0 0 0 0 0 0 0 0.7
18 16.7 1.1 0 21.4 0 0 0 0 0.9 0 0.4 6.1
19 0 0 0 3.9 0 0 0 0 4.5 0.8 0 29.9
20 0 0 0 3.0 0 0 0 0 0 18.8 1.9 14.6
21 0.3 0 0 6.1 0 0 0 0 0 13.6 5.3 0
22 2.8 0 0 0 0 0 0 0 2.7 6.9 35.6 0
23 23.2 0 0 0 0 0 0 0 0.5 1.4 2.6 13.1
24 1.5 0 0 0 0 0 0 0 1.4 11.3 0 3.5
25 13.1 0 0 0 0 0 3.5 0 4.2 0.8 0 0
26 0.1 0 0 8.5 0 0 98.2 0 0 2.7 0 0
27 0 0 0 0 0 0 0 0 0 30.5 0 1.3
28 0 0 0 27.6 0 0 0 0 0.5 11.3 0 4.2
29 14.5 0 19.2 0 0 0 0 0.8 22.2 0 12.9
30 1.4 0 0.6 0 0 0 0 0.4 3.9 0 7.5
31 2.5 0 0 0 0 0 0

Total 110.7 29.8 0.0 274.1 1.8 73.1 101.9 0.0 27.1 180.3 226.5 137.1
Total 1162.4
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Year: 2002
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 3.0 0 0 19.3 0 0.1 0 0 0 34.6 26.3 0
2 0 0 0 0 4.2 0 0 0 0 20.6 9.6 0
3 4.1 8.8 0 4.8 3.5 0 0 0 0 5.2 15.1 11.3
4 21.4 15.0 0 11.9 1.5 0 0 0 0 9.5 1.5 16.9
5 0 0.9 0 1.7 0 0 0 0 0 24.4 0 21.9
6 0 0 2.9 0 2.0 0 0 0 0 10.5 0.6 11.3
7 0 0 22.5 5.0 0 0 0 0 0 28.9 9.5 8.5
8 0 0 0 0 0 0 0 0 0 24.2 27.2 15.7
9 0 0 0 0 0 0 0 0 2.0 0.6 13.3 46.1

10 0 39.0 0 0 0 0 0 0 0 0 14.5 0.1
11 0 0 0 19.5 0 0.1 0 0 0 0 0 23.1
12 0 0 0 6.8 0 0.2 0 0 0 0 0 21.1
13 0.2 0 0 0.9 0 0 0 0 0 0 0 17.7
14 6.7 0 0 0 0 0 0 0 0 0.3 0 16.7
15 0 0 0 0 0 0 0 0 0 0 3.8 29.1
16 0 0 0 1.8 0 0 0 0 0 0 9.9 38.9
17 0 0 0 0 0.5 0 0 0 0 0 10.7 9.7
18 0 0 0 9.0 0 0 0 0 0 13.6 4.4 32.7
19 0 0 0 1.0 0 0 0 0 0 4.0 67.5 0
20 0 0 0 0 0 0 0 0 0 8.8 67.9 0
21 2.4 0 0 1.8 0 0 0 0 0 1.2 5.0 0
22 0 0 0 1.3 0 0 0 0 0 0 14.7 0
23 0 0 0 0.3 0 0 0 0 0 0.2 0 0
24 0 0 0 0 0 0 0 20.7 0 2.4 0 0
25 0 0 0 4.8 0 0 0 1.2 0 6.0 0 0
26 0 0 3.1 1.1 0 0 0 28.1 0 0 0 0
27 0 0 0 49.2 0 0 0 0.2 0 13.2 0.4 0
28 0 0 1.2 0.2 0 0 0 10.3 0 0.1 0 0
29 0 0 1.6 0 0 0 0 11.5 1.6 0 0
30 1.0 34.6 0 0 0 0 0 4.2 6.7 0 0
31 17.6 0.2 0 0 0 4.2 0

Total 56.4 63.7 64.5 142.0 11.7 0.4 0.0 60.5 17.7 220.8 301.9 320.8
Total 1260.4

Year: 2003
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 10.6 0 0 6.1 0 98.4 0 0
2 0 1.9 0 1.0 0 0 0 0 0 31.1 0 1.4
3 0.3 0 0 0 0 0 0 0 0 2.4 8.1 9.9
4 3.7 0 0 0 0 0 0 0 0 10.8 0 14.5
5 10.2 3.3 0 0 0 0 0 0 0 1.7 0.9 0.2
6 90.5 8.2 0.4 0 0 0 0 0 0 5.8 3.1 2.5
7 3.8 2.8 0 68.0 0 0 0 0 0 1.3 6.0 0
8 1.0 0 0 0 0 0 3.4 0 0 0 9.4 0
9 25.7 0 0 14.1 0 0 0 0 0 0 0 0

10 35.7 0 0 0 0 0 21.8 1.9 0 0 6.6 9.0
11 0 0.8 0.4 0 0 0 0 0 0 0 11.2 0.8
12 0 18.7 0.7 0 9.3 0 0 0 0 17.4 0 0
13 0 0 1.5 0 2.5 0 0 0 0 0 3.2 0
14 0 0.5 0.4 4.5 0 0 0 0 0 0 13.4 0
15 0 0 0 0 0 0 0 0 0 13.1 0.4 0
16 0 0 3.0 0 0 0.5 0 0 0 0 13.0 0
17 6.3 0 0 0 0 0 0 39.2 0 0 0.2 0
18 8.5 0 61.5 7.8 0 1.2 0 0.1 0 0.4 0 0
19 1.5 0 1.9 0 0 0.4 0 0 0 0.8 4.4 0
20 1.3 0 9.4 0.4 0 10.7 0 0 0 3.9 15.1 0
21 0 0 0 4.9 0 3.3 0 0 0 0 17.6 0
22 0 0 0 1.1 0 0.5 0 0 0 0 16.9 0
23 0 0 0 9.7 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 1.8 0 9.6
25 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 5.4 0 0 0 0 63.7 0 13.6 0.5
27 0 0 0 20.8 0 0 0 0 0 0 43.5 0
28 0 0 0 10.2 0 1.0 0 0 0 0 15.0 0
29 0 0 7.9 0 1.1 0 0 1.6 2.6 18.1 0.7
30 0 0 2.9 0 0 9.6 0 62.3 0 0 0
31 0.6 0 0 17.5 0 0.5 0

Total 189.1 36.2 79.2 158.7 22.4 18.7 52.3 47.3 127.6 192.0 219.7 49.1
Total 1192.3
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Year: 2004
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0.5 12.1 0 0 0 6.3 7.4 2.6 0
2 0 0 0 0 9.0 0 0 0 3.5 0 0.2 3.2
3 0 0 0 43.8 17.4 0 0 0 0 0 3.8 21.1
4 0 0 0 7.1 2.3 0 0 0 0 0 7.3 0
5 0 0 0 49.6 21.8 0 0 0 0 0 3.6 10.5
6 0 0 0 3.6 5.9 0 3.1 0 0 0 4.7 0
7 0 13.8 0 0 2.4 0 0 0 0 0 1.2 0.5
8 3.1 0 0.7 0 0 0 0 0 0 0 2.8 1.8
9 22.8 0 15.0 0 0 0.2 0 0 0 0 0.5 1.5

10 1.4 0 0 0 0 0 0 0 0 0 1.0 0.3
11 0 0 0 0 0 0 0 0 0 22.1 1.8 41.3
12 0 0 0 0 0 0 0 0 0 10.1 13.6 66.0
13 0 0 0 4.6 0 16.3 0 0 0.6 15.5 3.9 17.5
14 0 0 0 0 0 0 0 0 0 12.3 6.0 40.9
15 0 0 1.8 0 0 0 0 0 0 4.4 19.0 13.5
16 0 0 0 0 0 0 0 0 0 14.9 0.1 0.8
17 0 0 3.7 0 1.4 0 0 0 0.8 63.5 0 0
18 0 0 0 0 0 0.4 0 0 0 62.5 0 0
19 0 0 0 0 0 0 0 0 0 0 9.2 0
20 0 0 0 0 0 0 0 0 0 3.9 3.3 0
21 0 0 14.6 10.7 0 0 0 0 0 0.3 7.8 0
22 0 0 0 36.0 0 0 0 0 2.0 0 28.6 0
23 0 0 40.9 9.8 0 0 0 0 0.1 3.2 3.9 0
24 6.2 0 5.3 38.2 0 0 0 0 9.0 4.7 5.3 14.6
25 15.0 0 0 0 0 0 0 0 9.2 25.8 0.8 0
26 0 0 0 2.7 36.6 0 0 0 18.5 12.1 16.8 0.7
27 0 0 0.8 2.0 18.7 0 0 0 52.1 37.1 3.0 0.6
28 0 0 0.2 0 0 0 0 0 0 3.6 3.0 0.7
29 0 0 2.5 0.1 0 0 0 0 0 40.5 0 0.8
30 0 12.4 29.4 0 0 0 0 29.8 0 8.6 12.4
31 0 7.7 0 0 0 0 3.8

Total 48.5 13.8 105.6 238.1 127.6 16.9 3.1 0.0 131.9 343.9 162.4 252.5
Total 1444.3

Year: 2005
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 16.0 0 0 0 0 0 0 0
2 0 0 0 17.1 0 0 0 0 0 0 1.8 0
3 0 0 0 15.9 26.3 0 0 0 0 0 25.5 0.7
4 0 0 0 7.5 0 0 0 0 0 0 15.3 23.3
5 0.2 0 0 1.6 0 0 0 0 0 0.8 13.3 0
6 0 0 0 2.6 0 2.2 0 0 0 0 81.0 0.1
7 0 0 0 0 0 0 0 0 0 0.3 18.1 0
8 0 0 0 0 0 0.1 0 0 0 1.9 1.5 1.9
9 0 0 0.2 0 0 0.1 0 0 0 29.9 8.6 5.1

10 0 0 46.6 0 0 0 0 0 0 37.9 24.1 1.9
11 0 0 0.4 0 0 0 0 0 0 9.2 16.4 0.6
12 0 0 0 15.0 0 0 0 0 0 10.1 1.7 15.0
13 0 0 0 10.3 0 0 1.8 0 0 4.6 20.4 2.3
14 0 0 0 11.2 0 0 24.9 0 0 0 0 9.8
15 0 0 0 0.1 0 0 25.9 0 0 0.6 2.4 7.4
16 0 0 0 1.1 0 0 0 0 0 0.9 0 1.4
17 0 0 0 0 0 0 0 0 0 4.4 0 2.0
18 7.7 0 0 4.5 0 0 0 0 0 3.4 0 0.8
19 2.3 0 0 16.9 0 0 0 0 0 1.6 24.4 0
20 7.7 0 0 0 0 0 0 0 0 0 38.1 0
21 20.1 0 0 0 0 0 0 0 0 47.0 2.8 27.4
22 2.9 0 0 0.3 0 0 0 9.9 0 69.4 0.1 4.7
23 5.8 0 0 0 0 0 0 0 0 0.0 14.0 0
24 0 0 0.7 0 0 0 0 0 0 22.8 10.6 0
25 0 0 0 3.7 0 0 0 0 0 47.3 15.7 0
26 0 0 0 1.5 0 0 0 2.2 0 20.9 0.1 0
27 0 0 0 0 0 0 0 0 0 0 0.7 0
28 0 0 0 0 0 0 0 0 0 0 2.4 0
29 0 0 4.0 0 0 0 0 0 0 0 0
30 0.3 0.1 0 0 0 0 0 0 1.7 0 0
31 2.6 20.3 0 0 0 0.0 0.1

Total 49.6 0.0 68.3 113.3 42.3 2.4 52.6 12.1 0.0 314.7 339.0 104.5
Total 1098.8
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Year: 2006
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 0.7 0
2 0 0 90.3 0 0 0 0 0 2.1 0 0.6 0
3 0.6 28.3 17.8 0 0 0 0 0 0 0 4.4 5.1
4 9.9 8.8 27.8 0 66.1 0 0 0 0 0 23.3 5.3
5 5.0 0 0 0 0 0 0 0 0 0 8.9 0
6 0 0 0 0 0 0 0 0 14.0 0 2.0 0
7 0.6 0 0 0 4.6 0 0 0 0 0.8 65.8 0
8 0.3 0.1 0.3 0 0.4 0 0 0 1.0 0 7.6 0
9 0 0 0 0 1.8 0 0 0 0.5 0 35.7 0

10 1.6 0 3.4 0.5 0 0 0 0 0 0 10.4 1.1
11 18.6 0 0 0 0 0 0 0 4.3 0 15.8 30.3
12 36.3 0 0 0 0 0 0 0 0 36.8 14.2 0
13 5.7 0 0 6.3 0 0 0 0 0 43.7 9.5 0
14 41.2 0 0 14.5 0 0 0 0 0 5.5 23.4 0
15 0 0 0 0 0 0 0 0 0.5 1.0 0 0
16 0 0 0 23.3 0 0 0 0 1.3 10.7 2.5 0
17 0 0 0 0 0 0 0 0 0 1.2 19.0 0
18 0 0 0 0 1.3 0 0 0 0 25.5 10.4 0
19 0 0 0 45.3 0 0 0 0 0 19.4 4.8 61.5
20 0 0 0 0.5 0 0 0 0 0 1.0 3.0 27.4
21 0 0 0 0.7 0 0 0 0 0 0 5.9 0
22 0 0 0 0 0 0 0 0 0 5.0 5.6 0.3
23 0 0 0 0 0 0 0 0 0 2.5 0 0
24 0 0 0 0 0 0 0 0 0 61.9 0 0
25 0 0 0 0 0 0 0 0 0 56.1 1.1 0
26 0 0 0 0 0 0 0 0 0 47.2 2.9 0
27 6.0 0 0 0 0.8 0 0 0 0 39.1 0 0
28 9.4 0 11.9 0 0 0 0 0 0 0 10.1 0
29 0 0.4 0 0.7 0 0 0 0 0 0 0
30 0 0 0 1.8 0 0 0 0 0.4 0 0
31 0 31.4 0 0 0 0 0

Total 135.2 37.2 183.3 91.1 77.5 0.0 0.0 0.0 23.7 357.8 287.6 131.0
Total 1324.4

Year: 2007
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0.2 0 0 0 0 0 0 7.6 0
2 0 0 16.4 3.4 0 0 0 0 0 0 6.8 3.3
3 0 0 0 0.5 0 0 0 0 0 0 13.8 0
4 0 0 0 0 0 0 0 0 0 0 49.6 0
5 0 0 0 20.0 0 0.5 0 0 0 0 18 0
6 0 0 0 6.4 0 0 0 0 0 0 0.4 0
7 0 0 0 4.0 0 0 0 0 17.4 0 3.3 1.6
8 53.3 0 0 0 0 0 0 0 18.7 2.8 28.3 0
9 0 0 0 2.4 2.1 0 0 0 18.8 0 0.6 0

10 0.4 0 0 28.8 0 0 0 0 0 109.2 0 0
11 0 0 0 2.8 0 0 1.8 0 0 7.3 15.6 0
12 0.8 0 0 0 0 0 0 0 0 3.3 21.4 39.5
13 0 0 0 0 0 1 0 0 0 17.4 0 36.9
14 0.6 0 0 0 0 0 0 0 0 0 0 3.8
15 0 0 0 7.4 0 0 0 0 0 0.8 0 33.6
16 0 0 0 0 0 0 0 0 0.8 2.2 0 23.9
17 0 0 0 0 0 0 4.2 0 0.5 33.6 0 16.7
18 0 0.3 0 0 0 1.1 1.7 0 0 2.7 0 15.2
19 0 0 0 0 0 0 0 0 0 0 2.9 27.3
20 0 0 0 8.8 0 0 0 0 0 0.5 0 20.7
21 0 0 0 101.9 0 2 0 0 0 0 3.4 26.1
22 0 0 0 0 0 0 19.4 0 0 50.2 0 3.4
23 0 0 0 0 0 13.8 0 0.2 0 1.9 0 5.2
24 0 2.9 0 0 0 0 0 6.4 0 6.4 0 0
25 0 12.5 0 13.3 0 0 0 0 0 17.2 0 0
26 35.5 0 0 42.5 0 0 0 0 0 68.6 0 0
27 22.8 0 0 0 0 0 0 0 0 48.7 14.4 0
28 0 0 0 7.1 0 0 0 0 0 0 0 0
29 0 0 42.0 0 3.7 0 0 0 0 1.7 0
30 0 0 0 0 0 0 0 0 0 0 0
31 0 12.0 0 0 0 0 0

Total 113.4 15.7 28.4 291.5 2.1 22.1 27.1 6.6 56.2 372.8 187.8 257.2
Total 1380.9
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Year: 2008
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 0 0
2 9.0 0 0 0.6 0 0 0 4.3 0 0 0 0
3 20.8 0 0 10.7 0 0 0 0 0 0 0 0
4 1.1 0 0 0 0 0 0 0 0 69.4 0 0
5 0.4 0 0 3.9 0 0 0 0 16.0 0 0 0.2
6 0.2 8.2 9.1 0 0 0 0 0 1.4 3.1 0 28.0
7 0 5.9 0 20.9 0 0 0 0 0 0 1.2 127.1
8 8.9 30.0 1.9 9.5 0 0 0 0 0.4 0 0 8.5
9 1.1 23.4 92.0 12.5 0 0 0 0 0 17.1 3.8 34.0

10 0 10.6 30.5 6.6 0 0 0 0 0 0 2.7 15.6
11 0 0 0 3.2 0 0 0 0 0 7.2 2.5 0
12 0 0 0 10.8 0 0 0 0 0 37.6 4.4 0
13 0 0 2.7 0 0 0 0 0 0 9.9 5.5 0
14 0 0 3.2 0 0 0 0 1.8 0 6.2 0 0
15 0 0 22.7 7.5 0 0 7.9 0 0 1.7 0 36.1
16 0 0 1.1 0 0 0 0 0 0 0.9 0 3.6
17 0 0 17.6 0.4 0 0 0 0 0 0.5 0 57.0
18 0 0 5.5 0 0 0 0.8 0 0 13.3 0 7.4
19 0 0 4.6 1.3 0 0 0 0 0 13.8 1.1 0.5
20 2.6 0.5 8.1 0 0 0 0 0 0 4.4 4.3 0
21 4.8 0 2.6 0 0 0 0 0 0 22.8 9.3 0
22 0 0 47.7 0 0 0 0 0 0 6.4 25.0 0.5
23 0 0 43.4 0 0 0 0 0 0 22.9 17.4 3.4
24 0 0 1.1 0.5 0 0 0 6.6 0 29.1 6.4 0
25 0 0 0 31.9 0 0 0 1.3 0 5.1 28.8 0
26 0 5.1 1.1 77.3 0 0 0 9.7 0 0 18.6 0
27 0 1.9 2.3 0.0 0 0 2.0 10.3 0 0 3.5 0
28 12.6 0 0 0 0 0 0 3.1 0 0 5.0 0
29 0 11.9 0 0 0 0 0 0 0 0 10.6 0
30 0 0 0 0 0 0 22.7 0 0 0 0
31 0 0 0 0 0 0 0

Total 61.5 97.5 297.2 197.6 0.0 0.0 10.7 59.8 17.8 271.4 150.1 321.9
Total 1485.5

Year: 2009
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 0 32.2
2 0 0 0 0 0 0 0 0 0 0 32.1 0
3 0 0 0 0 0 0 0 0 0 0 14.1 1.0
4 0 0 0 5.5 0 0 0 0 0 0 28.0 0
5 0 0 0 0 0 0 0 0 0 0 1.0 0
6 0 0 0 0 0 1.6 0 0 0 0 89.3 0
7 0 0 0 0 0 5.1 0 0 0 0 4.5 2.0
8 1.3 0 36.4 3.7 0 0 0 0 0 0 17.3 4.9
9 48.3 0 5.6 12.6 0 0 0 0 0 0 13.5 1.0

10 0.8 0 48.5 12.0 0 0 0 0 0 0 0 0.7
11 0 0 0.5 17.8 0 0 0 0 0 0 0 7.6
12 1.1 0 0 2.2 0 0 0 0 0 11.5 2.7 23.5
13 0 0 2.5 28.4 0 0 0 30.4 0 0 7.0 12.3
14 4.1 0 1.9 0 0 0 0 1.4 0 13.4 41.7 6.4
15 0 0 0 0 0 0 0.7 0 0 0 14.5 1.0
16 0 0 0 0 0 0 0 16.7 0 0 0 0
17 0 0 0 0 0 0 0 1.2 0 0 3.7 17.4
18 0 0 0 0 0 0 0 0 0 7.7 0 0
19 0 0 0 0 2.3 0 0 11.5 0 1.8 3.6 0
20 0 0 0 0 0 0 0 2.0 0 0 5.3 3.8
21 0 0 0 0 0 0 0 0.6 0 0 5.6 33.1
22 0 0 0 0 0 0 0 0 0 0 3.2 11.1
23 0 0 0 0 6.0 0 0 0 0 0 0.6 41.4
24 0 0 16.7 0 0 0 0 0 0 0 0.1 8.8
25 9.3 0 0 0 0 0 0 0 0 0 0 39.8
26 8.3 0 0 0 0 0 0 0 0 0 0 58.1
27 0 0 8.3 8.1 0 0 0 0 0 0 0.4 1.6
28 0 0 0 67.1 0 0 0 0 0 1.1 0 0
29 0 0 0 0 0 0 0 1.3 3.1 0.2 0
30 0 1.0 0 0 0 0 0 0 0 0.5 0
31 0 0 0 0 0 7.1 0

Total 73.2 0.0 121.4 157.4 8.3 6.7 0.7 63.8 1.3 45.7 288.9 307.7
Total 1075.1
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Year: 2010
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 26.0 0 1.2
2 0 0 0 0 0 0 0 0 0 19.2 0 47.1
3 0 0 0 0 0 0 0 0 0 0.6 3.1 12.0
4 0 0 0 18.9 0 0 0 0 0 0 26.2 15.0
5 0 0 0 2.0 0 0 0 0 0 6.2 10.5 52.3
6 0 0 0 0 1.7 0 0.8 0 0 0 0 0
7 0 0 0 9.5 22.5 0 7.8 0 0 0 0 19.3
8 0 0 0 0 27.0 0 3.1 0 0 0 0 5.5
9 8.0 0 0 0 0 0 0.4 0 0 0 3.3 0

10 0 0 0 0 0 1.4 4.1 0 0.5 0 3.2 0
11 6.8 0 0 0 0 0 0.2 32.9 20.5 0 0 0
12 0 0 0 0 0 0 0 0 8.4 0 10.9 0
13 0 0 0 0 0 0.5 0 0 0.2 0 1.4 0
14 0 0 0 0 0 0 0 23.7 0 0 0 26.5
15 0 0 0 2.6 0 0 0 1.1 0 0 0 0
16 4.3 13.4 0 26.7 0 0 0 0 0 0 0.5 0
17 0 0 0 63.3 2.7 0 0 0 0 0 98.6 0
18 21.3 0 0 3.5 7.9 0 0 0 0 0 2.0 0
19 0 0 0 0 0 0 0 6.1 0 0 1.7 0
20 0 0 0 0 0.6 0 0 56.8 45.1 0 0.6 7.2
21 0 0 0 0 0 0 0 29.0 5.1 0 5.1 32.9
22 0 0 0 0 0 0 0 0 4.7 0 14.2 0
23 0 0 0 30.9 0 0 0 0 0.3 0 3.5 61.8
24 0 0 6.5 0 0 0 0 0 4.2 0 67.2 9.8
25 0 0 0 0 0 0 0 0 0 0 36.6 3.3
26 0 0 1.4 18.1 0 0 0 0 12.9 0 8.3 0.4
27 0 0 12.8 16.3 0 0 0 0 0 2.2 5.8 4.8
28 0 0 5.6 0 0 0 0 0 88.8 1.6 2.2 1.7
29 0 0.5 0 0 0.7 0 0 1.8 43.5 3.1 14.1
30 0 0 59.5 0 0 0 0 70.8 35.0 68.5 10.7
31 0 0 0 0 0 0.6 2.2

Total 40.4 13.4 26.8 251.3 62.4 2.6 16.4 149.6 263.3 134.9 376.5 327.8
Total 1665.4
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Station Name: Wahalkada
LAT: 8.73N LON: 80.85E EV:   92.5m

Year: 1997 (Unit: mm)
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 - - - - - - - - - - - 7.2
2 - - - - - - - - - - - 43.4
3 - - - - - - - - - - - 6.3
4 - - - - - - - - - - - 59.5
5 - - - - - - - - - - - 0
6 - - - - - - - - - - - 0
7 - - - - - - - - - - - 6.4
8 - - - - - - - - - - - 0
9 - - - - - - - - - - - 14.5

10 - - - - - - - - - - - 3.0
11 - - - - - - - - - - - 0
12 - - - - - - - - - - - 5.4
13 - - - - - - - - - - - 7.5
14 - - - - - - - - - - - 4.0
15 - - - - - - - - - - - 5.2
16 - - - - - - - - - - - 8.0
17 - - - - - - - - - - - 29.0
18 - - - - - - - - - - - 0
19 - - - - - - - - - - - 0
20 - - - - - - - - - - - 0
21 - - - - - - - - - - - 0
22 - - - - - - - - - - - 5.0
23 - - - - - - - - - - - 0
24 - - - - - - - - - - - 0
25 - - - - - - - - - - - 0
26 - - - - - - - - - - - 0
27 - - - - - - - - - - - 0
28 - - - - - - - - - - - 3.0
29 - - - - - - - - - - 0
30 - - - - - - - - - - 0
31 - - - - - - - 47.7

Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 255.1
Total 255.1

Year: 1998
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 31.4 0 0 0 0 0 0 10.0 0 0 5.0 19.0
2 12.4 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 19.0 0 0 4.0
5 0 0 0 0 0 0 0 0 0 0 0 24.0
6 0 0 0 0 0 0 0 0 0 0 18.0 63.0
7 3.1 0 0 0 0 0 0 0 0 0 0 3.0
8 0 0 0 0 0 0 0 0 0 0 0 46.0
9 13.0 0 0 0 40.5 0 0 0 0 0 11.0 25.0

10 0 0 0 0 0 0 0 0 0 0 5.0 3.5
11 0 0 0 0 0 0 0 0 0 0 110.0 2.0
12 0 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 13.0 0 5.0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0 20.0 0
15 0 0 0 0 40.7 0 0 0 0 0 0 4.5
16 0 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 16.0 0 0 0 0 18.2
18 0 0 0 0 0 0 0 13.5 0 0 14.0 0
19 0 0 0 0 0 0 5.0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 113.0 0 0
24 0 0 0 0 0 0 0 0 27.0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 25.0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 65.0
28 0 0 0 0 0 0 0 0 0 0 0 41.0
29 0 0 0 0 0 0 0 0 0 0 95.0
30 0 0 0 0 0 0 0 0 0 0 176.0
31 0 0 0 0 0 0 73.0

Total 59.9 0.0 0.0 0.0 94.2 0.0 26.0 23.5 71.0 113.0 183.0 662.2
Total 1232.8
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Year: 1999
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 20.5 0 0 0 0 0 0 0 0 0 22.5 -
2 81.5 0 0 0 0 0 0 0 0 8.1 10.2 -
3 0 0 0 0 0 0 0 0 0 0 8.1 -
4 0 0 0 77.1 0 0 0 0 0 2.3 2.3 -
5 99.0 0 0 0 0 0 0 0 0 5.3 5.3 -
6 80.3 0 0 0 0 0 0 0 0 0 0 -
7 11.4 0 0 0 0 0 0 0 0 15.2 15.2 -
8 0 0 0 0 0 0 0 0 0 30.4 11.6 -
9 0 11.0 0 0 0 0 0 0 0 20.5 45.2 -

10 0 0 0 0 0 0 0 0 0 39.5 0 -
11 0 0 0 0 0 0 0 0 0 4.2 0 -
12 2.4 0 0 0 0 0 0 0 0 0 0 -
13 0 0 0 0 0 0 0 0 0 0 0 -
14 0 0 0 0 0 0 0 0 0 0 0 -
15 24.2 0 0 0 0 0 0 0 0 0 0 -
16 0 0 0 0 0 0 0 0 0 0 0 -
17 0 0 0 0 0 0 0 0 0 0 14.3 -
18 0 0 0 0 0 0 0 0 0 0 0 -
19 7.4 32.0 0 0 0 0 0 0 0 0 0 -
20 61.0 5.0 0 8.0 0 0 0 0 0 0 92.3 -
21 0 165.2 0 3.0 0 0 0 0 0 0 49.3 -
22 0 0 0 36.1 0 0 0 0 4.0 0 18.5 -
23 0 0 0 0 0 0 0 0 0 19.3 0 -
24 0 0 0 0 0 0 0 0 3.0 0 0 -
25 0 8.0 0 0 0 0 0 0 0 0 16.5 -
26 0 0 0 0 0 0 0 0 97.6 0 0 -
27 0 6.0 0 0 0 0 0 0 45.5 19.2 0 -
28 0 0 0 0 0 0 0 0 0 34.1 14.0 -
29 0 0 0 0 26.1 0 0 22.5 0 34.2 -
30 0 0 0 0 0 0 0 10.2 0 0 -
31 0 0 0 0 0 0 0 -

Total 387.7 227.2 0.0 124.2 0.0 26.1 0.0 0.0 182.8 198.1 359.5 -
Total 1505.6

Year: 2000
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 63.3 0 0 0 0 0 13.2 0 0 0 0
3 27.5 17.2 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 6.0 0 0 0 0
5 0 0 0 0 0 0 0 10.0 0 0 0 0
6 17.1 0 0 8.0 0 0 0 0 0 0 0 0
7 70.2 0 0 41.0 0 0 0 0 0 5.3 0 0
8 4.4 0 0 0 0 0 0 0 0 3.2 18.4 0
9 3.5 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0 0 0
11 3.7 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 92.5 0
13 0 0 0 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0 0 0
15 4.8 0 0 0 0 0 0 0 0 0 0 0
16 19.5 0 0 0 0 0 0 0 0 0 0 0
17 11.9 0 0 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0 100.3 8.0
19 0 37.0 0 0 0 0 0 0 0 0 110.3 0
20 0 0 0 0 0 0 0 0 7.3 0 27.4 0
21 0 0 0 8.0 0 0 0 0 0 0 40.5 0
22 0 0 0 20.0 0 0 0 0 0 0 0 0
23 0 69.1 0 0 0 0 0 0 19.5 0 17.0 15.1
24 0 0 0 0 5.0 0 0 0 22.2 0 0 39.0
25 0 28.2 0 0 13.0 0 0 0 84.4 0 0 50.0
26 0 9.0 0 0 0 0 0 0 0 0 0 22.5
27 0 0 0 0 20.7 0 0 0 0 0 0 250.0
28 0 0 0 0 0 0 0 0 0 0 0 45.3
29 0 56.3 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0
31 0 0 8.0 0 0 0 0

Total 162.6 280.1 0.0 77.0 46.7 0.0 0.0 29.2 133.4 8.5 406.4 429.9
Total 1573.8
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Year: 2001
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 25.4 7.0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 40.3 0 0 0 0 0 0
3 0 0 0 0 0 37.5 0 0 0 0 0 0
4 0 0 0 17.0 0 0 0 0 0 10.5 28.0 0
5 0 0 0 4.3 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0
8 11.3 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0 0
13 10.0 0 0 47.3 0 0 0 0 0 0 0 0
14 0 0 0 13.3 0 0 0 0 0 0 10.5 0
15 0 0 0 0 0 0 0 0 0 0 8.0 0
16 0 0 0 0 0 0 0 0 26.5 0 30.0 0
17 0 0 0 0 0 0 0 0 30.3 0 0 0
18 0 0 0 0 0 0 0 0 23.5 0 0 0
19 0 0 0 0 0 0 0 0 0 35.2 0 7.5
20 110.0 0 0 0 0 0 0 0 0 0 0 22.0
21 0 0 0 0 0 0 0 0 0 10.5 11.5 47.0
22 0 0 0 0 0 0 5.0 0 0 0 27.0 41.0
23 0 0 0 0 0 0 0 0 0 0 17.5 0
24 7.0 0 0 0 0 0 0 0 0 50.2 0 87.3
25 17.5 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 27.0 0 0 10.5 0 14.0
27 7.0 0 0 3.7 0 0 28.3 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 16.0 0 5.0
29 0 0 63.2 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 14.4
31 0 0 0 8.5 0 0 0

Total 188.2 7.0 0.0 148.8 0.0 77.8 68.8 0.0 80.3 132.9 132.5 238.2
Total 1074.5

Year: 2002
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 10.0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 7.5 0
3 0 0 0 0 0 0 0 0 0 0 43.0 0
4 0 0 0 0 0 0 0 0 0 0 4.0 30.5
5 38.0 0 0 0 0 0 0 0 0 0 25.0 5.0
6 77.3 0 0 0 0 0 0 0 0 0 0 12.5
7 0 0 0 0 0 0 0 0 0 0 0 33.7
8 0 0 0 0 0 30.5 0 0 0 0 0 17.0
9 0 0 0 0 0 0 0 0 0 0 24.4 10.5

10 0 0 0 0 0 0 0 0 0 0 0 3.0
11 3.0 0 0 0 0 0 0 0 0 0 0 26.5
12 11.5 0 0 0 0 0 0 0 0 0 0 28.5
13 0 0 0 0 0 0 0 0 0 0 0 76.8
14 0 0 0 0 0 0 0 0 0 0 6.0 45.6
15 0 0 0 0 0 0 0 0 0 0 7.5 8.0
16 0 0 0 0 0 0 0 0 0 0 0 57.6
17 0 0 0 0 0 0 0 0 0 0 33.7 46.7
18 0 0 0 0 0 0 0 0 0 0 11.6 37.5
19 0 0 0 0 0 0 0 0 0 17.5 23.0 0
20 0 0 0 65.0 0 0 0 0 0 20.6 45.0 0
21 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 6.5 0
23 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 35.0 0 0
25 0 0 0 0 0 0 0 0 5.0 22.5 0 0
26 0 0 0 0 0 0 0 0 0 0.5 5.7 0
27 0 0 0 0 0 0 0 0 40.5 9.5 0 0
28 0 0 0 45.0 0 0 0 0 0 4.0 0 0
29 0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 35.5 0 0
31 0 0 0 0 0 23.3 0

Total 139.8 0.0 0.0 110.0 0.0 30.5 0.0 0.0 45.5 168.4 242.9 439.4
Total 1176.5
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Year: 2003
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 28.0 0 0 0 4.0
2 0 0 0 0 0 0 0 0 0 0 0 15.6
3 0 13.0 0 0 0 0 0 0 0 0 0 12.2
4 5.4 0 0 0 0 0 0 0 6.5 0 0 0
5 6.2 0 0 0 0 0 0 0 0 0 0 13.3
6 28.4 8.5 0 0 0 0 0 0 0 0 0 5.5
7 15.0 39.7 0 0 0 0 0 0 0 0 35.6 0
8 0 0 0 0 0 0 0 0 0 0 18.0 0
9 10.4 0 0 0 0 0 56.6 0 0 0 0 0

10 117.5 0 0 0 0 0 8.0 0 0 0 11.0 0
11 0 0 0 0 0 0 0 0 0 0 0 0
12 0 13.5 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 55.5 0 0 16.1 0
15 0 0 0 0 0 0 0 0 0 0 41.0 0
16 0 0 0 0 0 0 0 0 0 0 38.1 0
17 0 0 0 0 0 0 0 12.6 0 0 36.1 0
18 22.5 0 0 0 0 0 0 0 0 0 9.0 0
19 5.3 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 20.0 0 38.0 0
22 0 0 0 0 0 0 0 0 40.5 0 22.1 0
23 0 0 0 0 0 0 0 0 0 0 27.1 0
24 0 0 0 0 0 0 0 0 107.6 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 130.0 0
27 0 0 0 0 0 0 0 0 0 0 146.6 0
28 0 0 0 0 0 0 0 0 0 0 12.7 0
29 0 0 0 0 0 0 0 0 0 16.4 0
30 0 0 0 0 0 15.6 0 0 0 0 0
31 0 0 0 15.4 0 0 0

Total 210.7 74.7 0.0 0.0 0.0 0.0 95.6 96.1 174.6 0.0 597.8 50.6
Total 1300.1

Year: 2004
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 22.0 0 0 0 0 0 0 24.5
2 0 0 0 0 34.5 0 0 0 0 0 0 10.0
3 0 0 0 0 0 0 0 0 0 1.0 34.0 15.4
4 0 0 0 0 8.2 0 0 0 0 0 27.5 20.2
5 0 0 0 0 3.0 0 0 0 0 0 0 18.3
6 0 0 0 15.0 8.5 0 0 0 0 0 52.4 0
7 0 0 0 0 8.0 0 0 0 0 0 14.2 0
8 0 0 0 0 0 0 0 0 0 55.6 0 0
9 0 0 0 0 0 0 0 0 0 3.5 0 0

10 0 0 0 0 0 0 0 0 0 5.4 24.3 0
11 0 0 0 0 0 0 0 0 0 0 5.2 40.2
12 0 0 0 0 0 0 0 0 0 0 17.7 156.3
13 0 0 0 0 0 0 0 0 50.0 8.0 15.4 39.0
14 0 0 0 0 0 0 0 0 0 26.5 5.0 5.3
15 0 0 0 0 0 0 0 0 0 0 36.2 0
16 0 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 48.7 6.5 0 0
18 0 0 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 0 29.0 0
20 0 0 0 0 0 0 0 0 0 23.4 9.2 0
21 0 0 0 0 0 0 0 0 28.5 0 12.4 0
22 0 0 0 0 0 0 0 0 5.4 0 68.3 0
23 0 0 0 0 0 0 0 0 0 0 21.0 0
24 0 0 0 0 0 0 0 0 8.4 0 8.2 44.3
25 0 0 0 0 0 0 0 60.4 0 64.3 14.3 0
26 0 0 0 19.0 0 0 0 17.0 40.7 42.2 22.4 0
27 0 0 0 0 0 0 0 5.5 0 20.5 20.5 0
28 0 0 0 0 13.5 0 0 0 0 12.0 9.0 0
29 0 0 0 0 0 0 0 0 0 54.5 2.0 0
30 0 0 0 0 0 0 0 0 0 0 108.0
31 0 0 0 0 0 8.0 0

Total 0.0 0.0 0.0 34.0 97.7 0.0 0.0 82.9 181.7 331.4 448.2 481.5
Total 1657.4
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Year: 2005
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 48.2 0 0 47.5 47.5 0 0 0
2 0 0 0 68.3 3.0 0 0 0 0 0 0 0
3 0 0 0 56.3 29.3 0 0 0 0 15.0 72.0 29.2
4 0 0 0 8.0 11.4 0 0 0 0 33.2 22.0 0
5 0 0 0 62.2 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 10.2 0
7 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0 30.0 0
9 0 0 27.4 0 0 0 0 0 0 0 80.4 17.4

10 0 0 0 26.4 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 5.0 40.0 10.4
13 0 0 0 0 0 0 0 0 0 0 5.0 45.2
14 0 0 0 0 0 0 5.0 0 0 0 0 7.3
15 0 0 0 0 0 0 0 0 0 10.5 0 5.2
16 0 0 0 0 0 0 0 0 0 0 0 4.0
17 0 0 0 0 0 0 0 0 0 0 0 23.3
18 49.0 0 5.2 0 0 0 0 0 0 0 0 0
19 8.2 0 0 0 0 0 0 0 0 0 54.0 0
20 44.4 0 0 0 0 0 0 0 0 0 136.0 0
21 84.6 0 0 0 0 0 0 0 0 0 35.0 0
22 9.3 0 0 0 0 0 0 0 0 0 0 0
23 3.0 0 0 0 0 0 0 0 0 39.2 13.0 0
24 0 0 0 0 0 0 0 0 0 8.4 17.2 0
25 0 0 0 0 0 0 0 0 0 0 18.4 0
26 0 0 0 0 0 0 0 0 0 68.0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0 0 0 0 0
30 8.2 0 0 0 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0

Total 206.7 0.0 32.6 221.2 91.9 0.0 5.0 47.5 47.5 179.3 533.2 142.0
Total 1506.9

Year: 2006
DAY JAN FEB MAR PR    MAY MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 3.0 0
2 0 0 0 0 0 0 0 0 0 0 5.7 0
3 0 15.3 0 0 0 0 0 0 0 0 3.2 0
4 38.0 0 65.3 0 20.0 0 0 0 0 0 0 10.2
5 17.3 0 12.4 0 85.0 0 0 0 0 0 0 0
6 10.2 0 0 0 5.0 0 0 0 0 0 0 0
7 5.0 0 0 0 10.0 0 0 0 25.3 0 30.4 0
8 0 0 0 0 5.0 0 0 0 4.4 0 0 0
9 0 0 0 0 0 0 0 0 16.5 0 0 0

10 0 12.2 0 0 0 0 0 0 0 0 0 6.0
11 10.0 0 0 10.0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 5.0 0 50.3
13 15.3 0 0 0 0 0 0 0 0 3.0 0 0
14 30.0 0 0 0 0 0 0 0 0 4.0 0 0
15 0 0 0 0 0 0 0 0 0 2.0 40.2 0
16 0 0 0 0 0 0 0 0 0 0 20.0 0
17 0 0 0 0 0 0 0 0 0 6.0 20.3 0
18 0 0 0 0 0 0 0 0 0 0 55.8 0
19 0 0 0 0 0 0 0 0 0 14.5 5.2 65.3
20 0 0 0 0 0 0 0 0 0 5.5 15.0 0
21 0 0 0 0 0 0 0 0 0 10.8 12.0 18.1
22 0 0 0 0 0 0 0 0 0 25.4 0 0
23 0 0 0 0 0 0 0 0 0 31.5 0 0
24 0 0 0 0 0 0 0 0 0 71.5 0 0
25 0 0 0 0 0 0 0 0 0 10.4 0 0
26 0 0 0 0 0 0 0 0 0 15.5 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0
28 24.4 0 0 0 0 0 0 0 0 33.3 35.3 0
29 15.0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0 0

Total 165.2 27.5 77.7 10.0 125.0 0.0 0.0 0.0 46.2 238.4 246.1 149.9
Total 1086.0
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Year: 2007
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 - 0 0 0 0 0
2 0 0 0 0 0 0 - 0 0 0 0 0
3 0 0 0 0 0 0 - 0 0 0 0 0
4 0 0 0 0 0 0 - 0 0 0 0 0
5 0 0 0 0 0 0 - 0 0 0 0 0
6 0 0 0 23.5 0 0 - 0 0 0 15.0 0
7 0 0 0 0 0 0 - 0 0 0 0 0
8 20.5 0 0 0 0 0 - 0 0 0 0 0
9 0 0 0 0 0 0 - 0 0 0 0 0

10 0 6.0 0 0 0 0 - 0 65.5 0 0 0
11 0 8.0 0 0 0 0 - 0 0 67.7 0 0
12 0 0 0 0 0 0 - 0 0 11.6 0 101.7
13 0 0 0 0 0 0 - 0 0 0 0 18.4
14 0 0 0 0 0 52.6 - 0 0 5.8 0 16.3
15 0 0 0 0 0 0 - 40.5 0 10.0 0 58.5
16 0 0 0 16.0 0 0 - 0 0 0 0 10.0
17 0 0 0 28.2 0 0 - 0 0 32.8 0 15.0
18 0 0 0 0 0 0 - 0 0 2.7 0 0
19 0 0 0 0 0 0 - 0 0 35.2 0 8.0
20 0 0 0 0 0 0 - 0 0 0 10.0 5.0
21 0 0 0 0 0 0 - 0 0 0 7.2 0
22 22.0 0 0 0 0 0 - 0 0 0 0 0
23 98.0 0 0 0 0 0 - 0 0 0 0 0
24 58.0 0 0 0 0 0 - 0 0 0 0 0
25 0 15.0 0 0 0 0 - 0 0 21.0 0 0
26 0 50.0 0 0 0 0 - 0 0 20.3 0 0
27 0 0 0 0 0 0 - 0 0 12.3 0 0
28 0 0 0 0 0 0 - 0 0 78.2 0 0
29 0 0 0 0 0 - 0 0 0 0 0
30 0 0 0 0 0 - 0 0 0 0 0
31 0 0 0 0 - 0 0 0

Total 198.5 79.0 0.0 67.7 0.0 52.6 0.0 40.5 65.5 297.6 32.2 232.9
Total 1066.5

Year: 2008
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 13.0
5 5.0 0 0 0 0 0 0 0 0 0 0 56.0
6 0 0 0 0 0 0 0 0 0 0 0 7.0
7 0 68.6 40.6 0 0 0 0 0 0 0 0 0
8 0 10.0 20.8 0 0 0 0 0 0 0 0 0
9 0 0 85.5 0 0 0 0 0 0 0 0 7.0

10 0 0 110.6 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 26.0 15.0
12 0 0 0 0 0 0 0 0 0 0 15.6 0
13 0 0 0 0 0 0 65.0 0 0 0 0 0
14 0 0 32.7 0 0 0 0 0 0 0 0 10.7
15 0 0 18.5 0 0 0 0 60.7 0 0 0 25.5
16 0 0 10.0 0 0 0 0 0 0 5.7 0 15.8
17 0 0 38.0 0 0 0 0 50.0 0 10.0 0 0
18 0 0 0 0 0 0 0 1.8 0 0 15.7 85.8
19 0 0 0 0 0 0 35.7 0 0 0 20.0 0
20 0 0 0 0 0 0 0 0 0 0 12.5 0
21 0 0 0 0 0 0 0 0 0 0 22.5 0
22 0 0 0 0 0 0 0 0 0 0 18.7 0
23 0 0 31.7 0 0 0 55.8 0 0 0 95.7 0
24 0 0 0 0 0 0 0 0 0 0 122.8 0
25 0 0 0 0 0 0 0 20.0 0 0 15.0 0
26 0 32.5 10.0 0 0 0 0 30.7 0 0 0 0
27 0 52.8 0 0 0 0 0 40.5 0 0 0 0
28 0 0 0 0 0 0 0 160.6 0 0 12.0 0
29 0 10.0 0 0 0 0 0 60.5 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0
31 0 12.5 0 0 0 0 0

Total 5.0 173.9 410.9 0.0 0.0 0.0 156.5 424.8 0.0 15.7 376.5 235.8
Total 1799.1
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Year: 2009
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 0 58.0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 14.0
5 0 0 0 0 43.0 0 0 0 0 0 50.7 10.0
6 0 0 0 0 0 0 0 0 0 0 6.0 0
7 0 0 0 0 0 0 0 0 0 0 8.0 2.7
8 0 0 0 0 0 0 0 0 0 0 0 65.5
9 5.0 0 112.6 0 0 0 0 0 0 0 0 0

10 0 0 13.0 62.0 0 0 0 0 0 0 0 0
11 0 0 26.0 40.0 0 0 0 0 0 0 0 10.0
12 0 0 0 0 0 0 0 0 0 0 45.0 0
13 0 0 0 0 0 0 0 0 0 0 10.5 12.0
14 10.0 0 0 0 0 0 0 0 0 0 9.4 0
15 0 0 0 0 0 0 0 0 0 0 14.5 50.5
16 17.0 0 0 0 0 0 0 0 0 0 27.5 0
17 0 0 0 0 0 0 0 0 0 0 82.0 0
18 0 0 0 0 0 0 0 0 0 0 17.0 0
19 0 0 0 0 27.0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 5.0
21 0 0 0 0 0 0 0 0 10.0 0 39.7 0
22 0 0 0 0 0 0 0 0 0 0 8.4 48.0
23 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 38.7 0 0 0 0 50.0
25 26.5 0 0 0 0 0 30.5 0 0 0 0 67.0
26 18.0 0 0 0 0 0 0 0 0 0 0 45.0
27 0 0 0 0 0 0 0 0 0 0 0 20.0
28 0 0 0 0 0 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0

Total 76.5 0.0 151.6 102.0 70.0 0.0 69.2 0.0 10.0 0.0 318.7 457.7
Total 1255.7

Year: 2010
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 - 0 0 0 0 0 18.0 0 14.0
2 0 0 0 - 7.0 0 0 0 0 32.0 0 28.0
3 0 0 0 - 0 0 0 0 0 0 0 54.0
4 0 0 0 - 0 0 0 0 0 0 0 24.0
5 0 0 0 - 0 0 0 0 0 0 22.0 38.0
6 0 0 0 - 0 0 0 0 0 0 18.0 0
7 0 0 0 - 0 0 0 0 0 0 0 20.0
8 0 0 0 - 0 0 0 0 0 0 0 4.0
9 20.0 0 0 - 22.0 0 0 0 0 0 8.0 0

10 0 0 0 - 0 0 0 0 28.0 0 0 0
11 0 0 0 - 0 0 0 0 0 0 0 0
12 0 0 0 - 0 0 0 0 0 0 0 0
13 0 0 0 - 0 0 0 0 10.0 0 0 0
14 0 0 0 - 0 0 0 0 0 0 0 0
15 0 0 0 - 0 0 0 0 0 0 0 0
16 8.0 0 0 - 0 0 0 0 0 0 0 0
17 0 0 0 - 0 0 0 0 0 0 8.0 0
18 0 0 0 - 0 0 0 0 0 0 0 0
19 0 0 0 - 42.5 0 0 0 28.5 0 12.0 15.0
20 0 0 0 - 0 0 0 22.0 6.0 0 7.0 65.0
21 0 0 0 - 0 0 0 28.0 56.0 0 15.0 78.0
22 0 0 0 - 0 0 85.0 0 0 0 8.0 0
23 0 0 0 - 0 0 0 0 0 0 0 32.0
24 0 0 0 - 0 0 0 0 0 0 112.0 38.0
25 0 0 0 - 0 0 0 0 0 0 6.0 0
26 0 0 8.0 - 0 0 0 0 0 0 47.0 26.0
27 0 0 0 - 0 0 0 0 0 0 87.0 83.0
28 0 0 0 - 0 0 0 0 0 0 25.0 83.0
29 0 0 - 0 0 0 0 28.0 0 30.0 18.0
30 0 0 - 0 0 0 0 0 40.0 70.0 18.0
31 0 0 - 0 0 28.0 5.0

Total 28.0 0.0 8.0 0.0 71.5 0.0 85.0 50.0 156.5 118.0 475.0 643.0
Total 1635.0
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Year: 2011
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 125.0 0 0 0 0 0 0 0 0 0 0
4 43.0 46.0 0 0 0 0 0 0 0 0 0 0
5 30.0 26.0 0 0 0 0 0 0 0 0 110.0 0
6 10.0 139.0 0 0 0 0 0 0 0 0 0 0
7 0 32.0 0 0 0 0 0 0 0 0 0 0
8 85.0 0 0 0 0 0 0 0 0 0 0 0
9 42.0 0 0 0 0 0 0 0 0 0 0 0

10 48.0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0
12 48.0 0 0 0 0 0 0 8.0 0 0 0 8.0
13 32.0 0 0 0 0 0 0 6.0 0 6.0 0 75.0
14 0 0 0 0 0 0 0 13.0 0 10.0 0 55.0
15 22.0 0 0 0 0 0 0 0 0 20.4 0 37.0
16 0 0 0 0 0 0 0 13.0 0 43.3 0 0
17 0 0 0 0 0 0 0 23.0 0 62.0 0 0
18 0 0 0 0 0 0 0 0 0 0 20.0 17.0
19 0 0 0 0 0 0 0 0 0 0 40.0 37.0
20 0 0 0 0 0 0 0 0 0 8.0 68.0 74.0
21 0 0 0 0 0 0 0 0 0 12.0 48.0 12.0
22 0 0 0 0 0 0 0 0 0 9.0 41.0 0
23 0 0 0 8 0 0 0 0 0 6.0 66.0 18.0
24 0 0 0 0 0 0 0 0 0 18.0 36.0 0
25 0 0 0 0 0 0 0 0 0 30.0 34.0 0
26 0 0 0 0 0 0 0 0 0 0 0 0
27 0 0 0 70.0 0 0 0 0 0 20.0 24.0 0
28 0 0 0 60.0 0 0 0 0 0 10.0 0 0
29 0 0 0 0 0 0 0 0 12.0 0 0
30 192.0 0 0 0 0 0 0 0 58.0 0 0
31 35.0 0 0 0 0 4.0 0

Total 587.0 368.0 0.0 138.0 0.0 0.0 0.0 63.0 0.0 328.7 487.0 333.0
Total 2304.7

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project               　         　　　      　　 Final Report

App. 4.3 - 17



Appendix 4.3(e)
Water Storage & Level in Mahakanadarawa & Wahalkada Wewa
Mahakanadarawa Wewa Record of Water Storage Capacity

2011
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 36250 36250 31125 28600 33900 25000 15500 8100 5600 5150 12000 33900
2 36250 36250 32000 28600 33800 24000 15400 7800 5600 5150 12400 33250
3 36250 36250 32100 28600 33500 23500 15200 7500 5600 5150 12600 32800
4 36250 36250 32100 28500 33000 23500 14900 7300 5600 5150 12900 32800
5 36250 36250 32100 28500 32800 23500 14600 7000 5600 5150 13000 32600
6 36250 36250 32100 28500 32600 22450 14200 5500 2941 13000 32400
7 36250 36250 32100 28400 32100 22450 14000 5500 2941 13000 32100
8 36250 36250 32000 28400 32000 22350 14000 5500 2941 13000 32000
9 36250 36250 31125 28400 31125 22300 14000 6150 5400 2941 12900 31500

10 36250 35750 30750 28400 30750 22000 13800 6100 5400 2941 12900 31125
11 36250 34250 30500 28200 30750 21500 13600 6000 5400 2941 12900 30750
12 36250 34750 30300 28200 30750 21200 13250 6000 5400 2941 12900 31125
13 36250 35250 30000 28200 30750 20450 12800 6000 5400 2941 12900 34250
14 36250 34750 28750 28200 30300 20000 12400 6000 5350 2941 12900 36250
15 36250 34750 28750 28200 30000 20000 12000 6000 5350 5150 12800 36250
16 36250 34250 28600 28200 28850 20000 11400 6000 5350 5300 12500 36250
17 36250 33900 28600 28200 28600 20000 11200 5900 5350 5800 12300 36250
18 36250 33800 28600 28400 28600 20000 11200 5900 5350 5800 12000 36250
19 36250 33500 28500 28400 28600 19850 11200 5900 5300 6000 12600 36250
20 36250 33000 28500 28600 28600 19500 11200 5850 5300 6000 12600 36250
21 36250 32800 28500 31312.5 28500 19200 10700 5850 5300 6000 12500 36250
22 36250 32600 28500 33900 28400 18250 10400 5850 5300 6900 13800 36250
23 36250 32600 28500 33900 28000 17800 10200 5850 5250 7400 15200 36250
24 36250 32600 28500 36250 27850 17500 9900 5800 5250 7800 16400 36250
25 35750 32400 28500 36250 27000 9600 5800 5250 7900 19700 34250
26 35500 32100 28400 36250 26750 9300 5800 5250 8100 28850 34250
27 35750 32000 28400 36250 26750 16700 9000 5800 5200 8400 36250 34250
28 35750 31500 28400 35750 26750 16600 8800 5700 5200 9000 36250 34250
29 36250 35250 26000 16500 8700 5700 5200 9900 36250 34250
30 36250 34250 25700 16200 8600 5700 5200 10500 34250 34250
31 36250 25400 8300 5700 11400 34250

Ave. 36,177 34,386 29,868 30,569 29,628 20,439 11,915 6,180 5,375 5,793 16,785 34,165

2010

Capacity (Ac ft)

Capacity (Ac ft)
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 18250 16400 10300 10000 10600 14650 12500 10950 9900 10800 11400 16200
2 18600 16400 10100 10000 10600 14500 12450 10800 9800 11100 11400 16800
3 18600 16400 9900 10000 10600 14400 12400 10750 9800 11600 11400 17500
4 18600 16000 9700 10000 10600 14300 12350 10650 9800 11600 11400 19300
5 18600 15500 9600 10000 10550 14200 12350 10600 9700 11800 11500 20650
6 18600 15400 9400 10000 10500 14100 12350 10500 9700 11800 11600 22500
7 18250 15200 9200 10000 10500 14100 12350 10400 9700 11800 11600 25000
8 17800 15000 9000 10000 10800 14100 12350 10400 9700 11800 11600 26750
9 17600 14700 9000 9900 13800 14100 12350 10400 9600 11800 11600 28000

10 17500 14400 9000 9900 14900 14100 12350 10400 9600 11800 11800 28400
11 17800 14000 9000 9900 15200 13900 12350 10400 9600 11800 11800 28500
12 18000 13700 9000 9800 15200 13800 12350 10350 9600 11800 11800 28500
13 18250 13600 8900 9800 15200 13375 12300 10350 9600 11800 12000 28500
14 18250 13500 8900 9800 15200 13700 12200 10350 9600 11800 12000 28400
15 18250 13000 8900 9900 15200 13700 12100 10250 9500 11800 12000 28000
16 18250 12800 8900 9900 15000 13650 11900 10200 9500 11600 12000 28000
17 18600 12500 8900 9900 14950 13650 11800 10150 9500 11600 12000 27850
18 19000 12300 8900 9900 14300 13500 11600 10100 9500 11600 12200 27500
19 19000 12000 8900 10000 15000 13375 11600 10000 9500 11600 12200 27500
20 19200 11800 8800 10000 15000 13250 11600 10000 9400 11600 12300 27000
21 19000 11800 8800 10000 15000 13125 11550 10000 9400 11500 12300 27000
22 18250 11600 8800 10000 15000 11400 11550 10000 9900 11500 12600 28400
23 17800 11500 8800 10000 15000 11250 11550 10000 10000 11500 12800 28750
24 17500 11500 8800 10000 15000 13000 11550 10000 10000 11500 12600 30300
25 17400 11400 8800 10000 14950 13000 11400 10000 10000 11500 13800 32800
26 17000 11100 8800 10200 13000 11300 10000 10000 11400 14400 35750
27 16900 10700 8700 10500 13000 11200 9900 10000 11400 14400 Spilling
28 16800 10500 9100 10500 16650 11100 9800 10000 11400 14700 Spilling
29 16600 9500 10500 11150 10950 9800 10600 11400 15400 Spilling
30 16500 9700 10500 10950 9800 10600 11400 15500 Spilling
31 16400 9900 10950 9800 11400 Spilling

Ave. 17,973 13,382 9,161 10,030 13,546 13,587 11,860 10,229 9,770 11,574 12,470 26,302

p y ( )
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2009
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 36250 33000 22450 25000 21200 15200 9900 5250 4900 4300 3750 8300
2 36250 32800 22400 25000 21000 15000 9900 5150 4900 4300 3750 8250
3 36250 32600 22325 25000 20650 14700 9900 5050 4800 4300 3750 8200
4 36250 32100 22300 25000 20450 14400 9800 4900 4800 4250 3750 8100
5 35750 32000 22250 25000 19850 14000 9700 4750 4800 4250 3750 8000
6 35250 31125 22250 25000 19500 13700 9400 4600 4750 4250 3750 7900
7 34750 30500 22250 25000 19300 13600 9100 4450 4750 4250 4600 7900
8 34250 30300 22250 24690 19000 13600 8800 4400 4700 4200 5300 8000
9 30000 22250 24690 18600 13600 8600 4300 4700 4200 5500 8100

10 36250 28850 22325 25000 18000 13600 8300 4200 4700 4200 5700 8200
11 28850 22400 25000 18000 13600 8100 4100 4600 4200 5700 8250
12 28850 22400 25000 18000 13500 8000 3900 4600 4150 5700 8400
13 28850 22400 25000 18000 13250 8000 3800 4600 4150 5700 8800
14 28750 22400 25400 18000 12900 8000 3750 4600 4150 6000 9200
15 28500 23500 25400 18000 12500 8000 3700 4500 4100 6250 9500
16 28400 24000 25400 17600 12300 7900 3700 4500 4100 6500 9700
17 36250 28000 24000 25400 17400 12000 7900 4700 4500 4100 6500 9800
18 36250 27500 24000 25400 17000 11600 7600 4700 4500 4000 7500 9900
19 36250 26750 24000 25400 16800 11600 7400 5000 4450 4000 8000 9900
20 36250 26000 24000 25400 16700 11600 7100 5000 4450 4000 8400 9800
21 36250 25700 24000 25000 16700 11600 6900 5050 4450 3900 8500 9700
22 35750 25400 24000 24000 16700 11500 6700 5050 4450 3900 8900 10200
23 35250 25400 24000 22450 16600 11500 6500 5050 4400 3900 9000 11300
24 34750 25400 24000 22400 16500 11500 6300 5050 4400 3800 9200 12500
25 34250 25400 25000 22325 16400 11200 6200 5050 4400 3800 9300 13800
26 33900 25000 25000 22250 15750 10700 6200 5000 4350 3800 9200 15400
27 33800 24500 25000 21500 15500 10400 6200 5000 4350 3800 9100 16400
28 33500 24000 25000 21500 15400 10200 6150 5000 4350 3750 8700 17000
29 33000 25000 21500 15400 10000 5900 5000 4350 3750 8600 17800
30 33000 25000 21500 15400 9900 5700 5000 4300 3750 8400 18000
31 33000 25000 15400 5400 4900 3750 18250

Ave. 35,113 28,376 23,456 24,220 17,703 12,492 7,727 4,663 4,563 4,044 6,625 10,792

2008
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 30000 30500 28500 spilling spilling 25700 14900 8500 9800 9300 10500 9700
2 28850 30300 28500 spilling 36250 25400 14700 8400 9800 9200 10500 9800
3 28850 30200 28500 spilling 35750 25100 14700 8400 9800 9300 10500 9900

Capacity (Ac ft)

Capacity (Ac ft)

Mahakanadarawa wewa

3 28850 30200 28500 spilling 35750 25100 14700 8400 9800 9300 10500 9900
4 28850 30200 28500 spilling 35750 24500 14700 8400 9800 9200 10500 10100
5 30200 30200 28600 spilling 35250 24000 14700 8400 9800 9200 10500 10100
6 30300 30200 28600 spilling 35250 22450 14400 8400 9800 9300 10500 9900
7 30500 30000 28750 spilling 34750 22450 14000 8300 9800 9300 10500 10200
8 31900 30000 28750 spilling 34250 22450 13700 8300 9700 9300 10500 14200
9 31900 30200 28750 spilling 33900 22450 13500 8300 9700 9300 10200 16600

10 32600 30200 30300 spilling 33500 22400 12900 8300 9700 9300 10000 19500
11 33000 30200 32100 spilling 33000 22325 12500 8300 9700 9400 9800 22350
12 33500 30200 33000 spilling 32800 22250 12200 8300 9700 9500 9600 25500
13 33600 30000 33900 spilling 32800 21750 11800 8300 9700 9700 9400 26000
14 33800 30000 34750 spilling 32800 21400 11500 8250 9700 9900 9100 27000
15 33500 28750 35750 spilling 32600 21000 11200 8250 9700 9900 8800 27000
16 33000 28600 spilling spilling 32400 20650 10700 8250 9600 9900 8500 28000
17 32800 28600 spilling spilling 32000 20000 10700 8250 9600 9900 8300 30300
18 32600 28600 spilling spilling 31125 19700 10700 8250 9600 10000 8200 34750
19 32600 28600 spilling 36250 30500 19300 10700 8250 9600 10000 7900 spilling
20 32600 28600 spilling 36250 30200 19000 10400 8200 9600 10100 7600
21 32400 28600 spilling 36250 28850 18250 10100 8200 9600 10100 7450
22 32600 28600 spilling 36250 28750 17800 9900 8200 9500 10200 7200 spilling
23 32800 28600 spilling 36250 28500 17500 9600 8200 9500 10200 7000 spilling
24 32800 28500 spilling 35750 28400 17250 9300 8200 9500 10300 7450 spilling
25 32800 28400 spilling 34750 28200 16700 9100 8100 9500 10300 7800 spilling
26 32400 28200 spilling 34750 28200 16500 8000 8100 9400 10400 8250 spilling
27 32100 28200 spilling spilling 28200 16200 8700 9200 9400 10400 8700 spilling
28 32000 28200 spilling spilling 28000 15750 8500 9600 9400 10500 9000 spilling
29 31500 28400 spilling spilling 27500 15500 8500 9700 9300 10500 9300 spilling
30 30000 spilling spilling 26750 15200 8500 9700 9300 10600 9600 36250
31 spilling 26000 8500 9700 10500 36250

Ave. 31,878 29,305 30,483 35,813 31,408 20,364 11,397 8,490 9,620 9,839 9,105 20,670
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2007
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 16900 17400 13700 12300 13000 9800 7500 6300 5100 4900 11000 9200
2 16800 17250 13500 12300 13000 9600 7450 6200 5100 4900 11100 9200
3 16700 16900 13250 12300 13000 9400 7450 6150 5100 4900 11200 9200
4 16600 16800 12900 12300 13000 9200 7450 6100 5100 4900 11300 9200
5 16600 16700 12900 12200 12900 9200 7450 6100 5050 4900 11200 9200
6 16500 16600 12900 12200 12800 9200 7450 6100 5050 4900 11100 9100
7 16500 16500 12900 12200 12600 9200 7400 6100 5050 4900 11100 9000
8 16500 16400 12900 12200 12400 9200 7400 6100 5150 4900 11200 8800
9 16700 16000 12900 12200 12000 9200 7200 6000 5150 4900 11200 8600

10 16800 15750 12900 12200 11600 9200 7000 6000 5150 4900 11100 8400
11 16900 15750 12900 12200 11500 9200 6900 5850 5150 4900 11100 8400
12 17000 15600 12900 12200 11300 9200 6700 5700 5150 4900 10600 7800
13 17000 15600 12900 12200 11300 9200 6600 5500 5150 5000 10400 7900
14 17250 15600 12900 12200 11300 9000 6600 5350 5150 5050 10300 8100
15 17250 15400 12900 12200 11200 8900 6600 5250 5100 5050 10300 8800
16 17000 15200 12900 12200 11200 8600 6600 5150 5100 5100 10300 9600
17 16900 14700 12900 12200 11200 8500 6500 5150 5100 5100 10300 10200
18 16700 14900 12900 12200 11200 8400 6500 5150 5100 6200 10300 10800
19 16600 14700 12900 12200 11100 8400 6500 5150 5100 6200 10300 13700
20 16500 14600 12600 12200 11100 8400 6500 5150 5100 6200 10300 15400
21 16400 14400 12600 12800 10700 8400 6700 5150 5100 6200 10100 15400
22 16200 14400 12500 12800 10500 8400 6700 5150 5100 6200 9900 21200
23 16000 14400 12500 12900 10300 8400 6700 5150 5100 7000 9700 25200
24 15750 14400 12400 12900 10100 8400 6900 5100 5100 7000 9500 27000
25 15750 14400 12400 12900 10100 8400 6900 5100 5100 7400 9300 28500
26 15750 14400 12400 12900 10100 8400 6900 5100 5050 9100 9100 28750
27 16400 12400 13000 10100 8300 6900 5100 5050 9100 8900 28850
28 16700 12400 13000 10000 8200 6900 5100 5050 9600 8900 30000
29 16900 12300 13000 10000 7900 6900 5100 5000 10200 9000 30000
30 17000 12300 13000 10000 7700 6700 5100 5000 10500 9200 30000
31 12300 10000 6500 5100 10800 30000

Ave. 16,618 15,567 12,773 12,453 11,310 8,783 6,918 5,510 5,095 6,316 10,310 15,661

2006
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 8900 10100 9400 14900 13800 9500 2700 14900
2 9000 10100 9400 14900 13600 9400 2700 14900
3 9000 10000 9700 14900 13250 9200 2700 14900

Capacity (Ac ft)

Capacity (Ac ft)
Mahakanadarawa wewa

3 9000 10000 9700 14900 13250 9200 2700 14900
4 9000 10400 10200 14900 13000 9100 5100 2700 14900
5 9000 10700 10400 14900 13000 9000 5050 2700 15000
6 9000 10800 10500 14900 13250 8900 4900 2700 15000
7 9100 10800 11500 14900 13500 8700 4700 2800 15000
8 9200 10800 12200 14900 13500 8500 4500 3400 15000
9 9300 10800 12300 14900 13500 8300 4350 3450 15000

10 9400 11100 12500 14900 13500 8200 4250 4000 14900
11 9400 11100 13000 14900 13250 800 4150 4300 14700
12 9500 11100 13800 14900 12900 7800 4000 4500 14700
13 10000 10800 14400 15000 12800 7500 3900 5000 14700
14 10400 10700 14400 14900 12500 7400 3750 5200 14700
15 11200 10800 14400 15200 12300 7200 3650 5350 14700
16 11600 10500 14400 15200 12200 700 3550 5500 14900
17 11600 10300 14400 15200 12000 6800 3450 5500 14900
18 12000 10200 14400 15200 12000 6700 3300 6900 14900
19 12200 10100 14400 15200 11600 6500 3250 7000
20 12000 9900 14400 15200 11500 6500 3200 8800
21 11600 9600 14400 15200 11400 6450 3000 9300
22 11500 9400 14400 15400 11300 6300 2800 10200
23 11300 9400 14400 15400 11200 6100 12200
24 11100 9400 14400 15400 10800 6000 500 13250
25 10700 9400 14400 15500 10600 5900 1000 13700
26 10500 9400 14400 15400 10400 5850 2000 14000
27 10400 9400 14400 15400 10200 5700 2300 14200
28 10300 9400 14400 10000 5600 2400 14400
29 10200 9900 5400 2400
30 10100 9700 5350 2400
31 10100 9600 2700

Ave. 10,277 10,232 13,046 15,096 12,002 6,845 3,939 #DIV/0! #DIV/0! 1,963 6,755 14,872
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2005
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 21000 21300 17800 17400 16600 12000 8600 5400 2900 2300 3250 6800
2 21200 21000 17800 17400 16500 12000 8400 5350 2900 2300 3250 6800
3 21200 21000 17800 17400 16400 12000 8250 5200 2900 2300 3300 6800
4 21200 21000 17800 17400 16200 12000 8100 5850 2900 2300 3450 6800
5 21400 21000 17800 17400 16200 12000 7100 5600 2900 2300 3550 6900
6 21500 21000 17800 17400 16200 11800 7300 5350 2800 2300 3550 7400
7 21500 21000 17800 17400 16000 11500 7450 5050 2800 2300 3600 7400
8 21500 21000 17600 17400 15750 11300 7400 4250 2800 2300 3650 7400
9 21400 21000 17600 17400 15600 11100 7400 4250 2800 2300 3650 7600

10 21200 21000 17600 17400 15500 10800 7400 3900 2800 2300 3750 7800
11 21000 21000 17600 17400 15200 10600 7200 3750 2800 2300 7900
12 21000 20650 17600 17400 14900 10300 6950 3650 2800 2300 7900
13 20650 20450 17600 17400 14800 10200 6700 3550 2800 2300 7900
14 20650 20000 17600 17400 14600 10200 6500 3450 2800 2300 4100
15 20450 19850 17500 17400 14400 10200 6400 3300 2300 4150
16 20000 19700 17500 17400 14250 10200 6400 3250 2300 4150 8400
17 20000 19700 17500 17400 14250 10100 6400 3200 2800 4200 8600
18 20000 19550 17500 17400 14250 9900 6400 3100 2800 4300 8600
19 19850 19550 17500 17400 14000 9700 6400 3000 3000 4450 8600
20 19850 19300 17500 17400 13800 6400 3000 3000 4500 8700
21 20000 19300 17500 17500 13700 6400 3000 3000 4750 8700
22 21000 19300 17500 17500 13500 6400 3000 3100 5000 8700
23 21400 19300 17500 17500 13250 9200 6250 3000 3100 5150 8700
24 21500 19200 17500 17500 13250 9000 6200 3000 3100 5300 8700
25 21750 19200 17325 17500 13250 9000 6150 3000 3200 5500 8700
26 21750 18800 17325 17400 13250 9000 6100 2900 3250 6100 8700
27 21750 18000 17325 17400 13000 9000 5900 2900 3250 6500 8700
28 21500 17800 17325 17000 12900 9000 5800 2900 320 6700 8900
29 21400 17325 16700 5600 2900 6800 8900
30 21400 17325 16700 5400 2900 6800 8900
31 21400 17325 5400 8900

Ave. 21,013 20,034 17,551 17,357 14,696 10,484 6,734 3,765 2,836 2,526 4,572 8,097

2004
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5850 3680 - - 2800 - - - Nil - 3550 6300
2 5600 3680 - - 2800 - 2700 - Nil - 3550 -
3 5350 3680 - - 3000 - 2700 - - - - 6400

Capacity (Ac ft)

Capacity (Ac ft)
Mahakanadarawa wewa

3 5350 3680 - - 3000 - 2700 - - - - 6400
4 5250 - - - 3250 3300 2700 - - - - 6450
5 5100 - 2900 - 3450 3300 2500 - - - - 6500
6 5000 3500 2900 - 3450 3300 2400 - - - - 6600
7 4900 3450 2900 - 3450 3300 2300.00 - - - - 6600
8 4800 3700 2900 - 3450 - - - - - - 6700
9 4750 3700 2800 - 3450 - 2300.00 - - - - -

10 4600 3700 2800 - 3450 - 2300.00 - Nil - - 6800.00
11 4450 3650 2800 - 3450 3250 2300.00 - Nil - - 6800.00
12 4350 3600 2800 - 3450 3200 - - Nil - 4300 6900.00
13 - 3550 2700 - - 3200 - - Nil - - 8500
14 - 3500 2700 - 3450 3200 - - Nil - 4350 11200
15 - 3450 - - 3450 3200 - - Nil - 4400 13500
16 3900 3400 - - 3450 3000 2200 - - - 4600 16000
17 3800 - - - 3450 3000 2200 - Nil - 4900 17800
18 3750 - - - 3450 - 2200 - Nil - - 19200
19 3700 - - - - - 2200 - Nil - - 19500
20 3700 3200 - - 3400 - - - Nil - 5050 19500
21 3680 3200 2700 - 3400 - - - Nil - 5100 19500
22 - 3200 2700 - 3400 - - - Nil - 5150 19750
23 3550 3200 2700 - 3400 - 2150 - - - 5400 -
24 3550 3200 2800 - 3400 - 2150 - Nil - 5700 -
25 3500 3100 2800 - 3300 2800 2150 - Nil - 5900 -
26 3450 - - - - 2800 2150 - Nil - 6100 -
27 - 3100 - - - 2800 2000 Nil Nil - 6150 -
28 - 3100 - - - 2800 2000 Nil Nil - 6200 -
29 - 3100 - - - 2800 2000 Nil Nil 2700 6250 -
30 3700 - 2700 - - - Nil - - 6250 -
31 3700 - - - Nil -

Ave. 4,333 3,419 2,793 2,700 3,348 3,078 2,280 #DIV/0! #DIV/0! 2,700 5,161 11,525

App. 4.3 - 21

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project    　　　　　　      　　           Final Report



2003
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 36250 34250 32100 28500 - 24000 17500 12400 - 8900 6900 6950
2 35250 33800 32000 28500 - 22450 17500 12300 - - 6700 -
3 35250 33800 31500 28400 - 22450 - 12300 - 9200 6450 -
4 34250 33800 31000 28400 - 23470 17000 12300 - 9200 - -
5 34250 33800 31000 28400 - 23470 16900 12300 - 9200 - 6950
6 35250 34250 30500 28400 - 23470 16900 12300 - 9200 - 6950
7 Spilling 33900 30500 28400 - 23470 16900 12300 - 9200 5800 7000
8 Spilling 33900 30300 28200 - 23470 16700 12300 - 9200 5600 7000
9 Spilling 33900 30200 28200 - 23470 - 12000 - - 5400 7000

10 Spilling 33900 30000 - - 21625 - 11000 - 9200 5350 7000
11 Spilling 33900 28850 - - 21625 16450 11400 - 9200 - -
12 Spilling 33900 28750 - - - 16200 11200 9400 9100 - -
13 Spilling 34250 28600 - - - 15875 - 9300 9200 - -
14 Spilling 33800 28500 - - - 15675 - 9300 9200 - -
15 Spilling 33500 28200 - 27500 - 15600 10500 9300 9200 - -
16 Spilling 33500 28000 - 27000 - 15600 10300 - 9200 - -
17 Spilling 33000 28000 28200 27000 - - 10100 - 9200 - -
18 Spilling 33000 28000 28200 27000 - - 10100 - 9200 - -
19 Spilling 33000 28000 28200 27000 - - 10100 9100 9200 - 6200
20 Spilling 33000 28000 28200 27000 - - 10100 9100 9200 - 6200
21 Spilling 33800 28000 28200 27000 - - 10000 9100 9000 5100 6150
22 Spilling 33800 28500 28500 - - - - 9100 8800 5150 6100
23 Spilling 33800 28500 28500 - - - - - 8600 5200 6000
24 Spilling 33500 28600 - - - - - - 8400 5200 5900
25 Spilling 33500 28750 - - - 14000 - - 8250 5200 5850
26 36250 33500 28750 - - 19700 13700 - 8900 8100 5200 5850
27 36250 32600 28600 - - 19500 13700 - 8800 8000 5250 5850
28 35750 32400 28600 - - 19300 13700 - 8800 7800 5700 5850
29 35750 28600 - 25500 19100 13600 - 8800 7500 6150 5800
30 34750 28500 - 25300 18900 13250 - 8800 - 6900 5800
31 34250 28500 25000 12900 - 7000 5900

Ave. 35,292 33,609 29,223 28,338 26,530 21,842 15,483 11,332 9,062 8,809 5,721 6,315

2002
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 11500 10400 9800 8600 - 8800 7000 5250.00 3700 3100 3550 9000
2 - 10300 9700 8600 10700 8800 6950 5200 3700 3100 3600 8800
3 11600 10200 9400 8600 10700 8700 6900 5150 3650 3100 3800 9000

Capacity (Ac ft)
Mahakanadarawa wewa

Capacity (Ac ft)

3 11600 10200 9400 8600 10700 8700 6900 5150 3650 3100 3800 9000
4 11800 10000 9200 8600 10700 8700 6900 5150 3600 3100 4000 9000
5 12000 10000 9000 8600 10700 8700 6900 5100 3600 3200 4200 9300
6 12200 - 9100 8600 10700 8400 6850 5100 3550 3200 4350 9600
7 12200 10000 9200 8700 - 8300 6850 5050 3550 3250 4200 9900
8 12200 10000 9200 8700 - 8300 6800 5000 3500 3250 4250 10400
9 12200 10000 9200 8700 10600 8250 6800 4900 3450 3250 4300 10700

10 12200 10100 9200 8700 10600 8250 6800 4800 3450 3450 4350 12200
11 12000 10500 9200 9000 10500 8200 6600 4750 3400 3450 4400 13000
12 11800 10800 9100 9100 10500 8200 6500 4700 3425 3450 4400 13700
13 11600 11200 9100 9200 10400 8100 6450 4600 3425 3450 4400 15200
14 11600 11300 9100 9300 - 7900 6300 4500 3425 3450 4450 18000
15 11500 11300 9100 9400 - 7800 6250 4450 3400 3450 4500 20000
16 11500 11200 9000 9500 10100 7800 6200 4400 3400 3450 4600 22300
17 11500 11100 9000 9600 10000 7800 6150 4350 3400 3300 4700 33900
18 11400 10800 9000 - 9900 7800 6100 4300 3400 3300 4750 31500
19 11400 10600 9000 - 9800 7800 6000 4250 3250 3300 4800 Spilling
20 11300 10500 8800 - 9700 7700 5900 4200 3250 3400 4900 Spilling
21 11200 10400 8600 - 9600 7600 5900 4150 3200 3400 7600 Spilling
22 11100 10300 8400 - 9500 7500 5900 4100 3200 3400 8200 Spilling
23 10800 10200 8300 - 9400 7450 5850 4000 3100 3400 8400 Spilling
24 10600 10200 8300 - 9300 7450 5850 4000 3100 3400 8600 Spilling
25 10500 10200 8300 9900 9200 7450 5800 4000 3100 3400 8800 Spilling
26 10500 10200 8300 9900 9100 7400 5700 4000 3100 3350 9000 Spilling
27 10500 10100 8300 10100 9000 7400 5600 4000 3100 3350 9000 Spilling
28 10500 9900 8250 10200 8900 7300 5500 3900 3100 3350 9000 Spilling
29 10500 8250 10300 8900 7200 5400 3800 3100 3350 9000 Spilling
30 10500 8250 10300 8800 7100 5350 3750 3100 3350 9000 36250
31 10400 8250 8800 5300 3750 3450 36250

Ave. 11,353 10,437 8,868 9,226 9,850 7,938 6,237 4,473 3,358 3,329 5,770 16,900
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2001
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 NA NA - - - - - - - 6900 -
2 - - - - 7700 - - 6900 -
3 - - - - 7700 - - 6800 -
4 - - - - 7700 - - 6800 -
5 15600 - - - 7600 - - 6800 -
6 15500 - - 7600 - - - -
7 15400 - 14400 - 7600 - - - -
8 15400 - 14400 - 7600 - - 6900 -
9 15200 - 14000 - - - - 6950 -

10 15000 17400 13800 - - - - 7000 -
11 - 17000 13700 - - - - 7000 -
12 - 16900 - - - - - 7100 -
13 - 16800 - 8900 - - - - 8500
14 - 16700 12900 - - - - - 8500
15 20000 - 16600 12800 - - - - 7100 8500
16 19900 - 16600 12800 8800 - - - 7300 8300
17 19900 - 16500 12600 - - - - 7300 8200
18 19850 - 16400 12500 - - - 6450 7300 8000
19 19500 15500 16200 - - - - 6450 7300 -'
20 - 15500 16000 - - - 6900 6450 7300 -'
21 - 15400 - 12200 - - 6900 6450 7300 -'
22 18250 15400 - 11800 - - 6900 6500 7300 9300
23 18000 15400 - 11500 - - 6800 6600 7600 9900
24 17800 - 15600 11400 - - 6800 6600 7600 10000
25 17600 - 15500 - - - 6800 - 7600 10200
26 17500 - - - - - - - 7600 10200
27 17400 - - - - - - - 7600 10200
28 17000 - - - - - - - 7600 -
29 - - - - - - - - - -
30 - - - - - - - - - -
31 - 14200 - - - -

Ave. - - 18,558 15,391 16,314 12,914 8,850 7,643 6,850 6,500 7,206 9,150

Mahakanadarawa wewa
Capacity (Ac ft)

App. 4.3 - 23
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Wewa Record of Water Level

2010
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 13.58 12.50 9.08 8.83 9.33 11.63 10.50 9.54 8.75 9.50 9.83 12.42
2 13.67 12.50 8.83 8.83 9.33 11.54 10.46 9.50 8.67 9.58 9.83 12.83
3 13.67 12.50 8.75 8.83 9.33 11.50 10.42 9.46 8.67 10.00 9.83 13.25
4 13.67 12.33 8.58 8.83 9.33 11.46 10.38 9.38 8.67 10.00 9.83 13.92
5 13.67 12.08 8.50 8.83 9.29 11.42 10.38 9.33 8.58 10.08 9.92 14.42
6 13.67 12.00 8.33 8.83 9.25 11.38 10.38 9.25 8.58 10.08 10.00 15.08
7 13.58 11.92 8.17 8.83 9.25 11.38 10.38 9.17 8.58 10.08 10.00 15.75
8 13.42 11.83 8.00 8.83 9.75 11.38 10.38 9.17 8.58 10.08 10.00 16.42
9 13.33 11.67 8.00 8.75 11.25 11.38 10.38 9.17 8.50 10.08 10.00 16.75
10 13.25 11.50 8.00 8.75 11.75 11.38 10.38 9.17 8.50 10.08 10.08 16.92
11 13.42 11.33 8.00 8.75 11.92 11.29 10.38 9.17 8.50 10.08 10.08 17.00
12 13.50 11.17 8.00 8.67 11.92 11.25 10.38 9.13 8.50 10.08 10.08 17.00
13 13.58 11.08 7.92 8.67 11.92 11.21 10.33 9.13 8.50 10.08 10.17 17.00
14 13.58 11.00 7.92 8.67 11.92 11.17 10.25 9.13 8.50 10.08 10.17 16.92
15 13.58 10.83 7.92 8.75 11.92 11.17 10.21 9.04 8.42 10.08 10.17 16.75
16 13.58 10.67 7.92 8.75 11.83 11.04 10.13 9.00 8.42 10.00 10.17 16.75
17 13.67 10.50 7.92 8.75 11.79 11.04 10.08 8.96 8.42 10.00 10.17 16.67
18 13.75 10.33 7.92 8.75 11.75 11.00 10.00 8.92 8.42 10.00 10.25 16.58
19 13.75 10.17 7.92 8.83 11.83 10.96 10.00 8.83 8.42 10.00 10.25 16.58
20 13.83 10.08 7.83 8.83 11.83 10.92 10.00 8.83 8.33 10.00 10.33 16.50
21 13.75 10.08 7.83 8.83 11.83 10.88 9.96 8.83 8.33 9.92 10.33 16.50
22 13.58 10.00 7.83 8.83 11.83 9.83 9.96 8.83 8.75 9.92 10.58 16.92
23 13.42 9.92 7.83 8.83 11.83 9.79 9.96 8.83 8.83 9.92 10.67 17.17
24 13.25 9.92 7.83 8.83 11.83 9.75 9.96 8.83 8.83 9.92 10.58 17.50
25 13.17 9.83 7.83 8.83 11.79 9.75 9.92 8.83 8.83 9.92 11.25 18.25
26 13.00 9.58 7.83 9.00 9.75 9.83 8.83 8.83 9.83 11.50 18.92
27 12.92 9.42 7.75 9.25 9.75 9.67 8.75 8.83 9.83 11.50 19.25
28 12.83 9.25 8.08 9.25 9.71 9.58 8.67 8.83 9.83 11.67 19.50
29 12.67 8.42 9.25 9.63 9.54 8.67 9.33 9.83 12.00 19.42
30 12.58 8.58 9.25 11.71 9.54 8.67 9.33 9.83 12.08 19.42
31 12.50 8.75 11.67 9.54 8.67 9.83 19.42
Av 13.40 10.93 8.13 8.86 11.07 10.84 10.10 9.02 8.64 9.95 10.44 16.70

2009
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 19 00 18 33 15 42 15 75 14 58 11 92 8 75 4 17 3 67 2 92 2 25 7 42

Waterlevel(feet)

Waterlevel(feet)

1 19.00 18.33 15.42 15.75 14.58 11.92 8.75 4.17 3.67 2.92 2.25 7.42
2 19.00 18.25 15.33 15.75 14.50 11.83 8.75 4.00 3.67 2.92 2.25 7.33
3 19.00 18.17 15.17 15.75 14.42 11.67 8.75 3.83 3.58 2.92 2.25 7.25
4 19.00 18.00 15.08 15.75 14.33 11.50 8.67 3.67 3.58 2.00 2.25 7.17
5 18.92 17.92 15.00 15.75 14.17 11.33 8.58 3.50 3.58 2.83 2.25 7.08
6 18.83 17.75 15.00 15.75 14.00 11.17 8.33 3.33 3.50 2.83 2.25 7.00
7 18.75 17.58 15.00 15.75 13.92 11.08 8.08 3.17 3.50 2.83 3.33 7.00
8 18.67 17.50 15.00 15.67 13.75 11.08 7.00 3.08 3.42 2.75 4.25 7.08
9 17.33 15.00 15.67 13.67 11.08 7.67 2.92 3.42 2.75 4.00 7.17
10 19.00 17.25 15.17 15.75 13.50 11.08 7.42 2.75 3.42 2.75 4.67 7.25
11 19.42 17.25 15.33 15.75 13.50 11.08 7.17 2.58 3.33 2.75 4.67 7.33
12 19.42 17.25 15.33 15.75 13.50 11.00 7.00 2.00 3.33 2.67 4.67 7.50
13 17.25 15.33 15.75 13.50 10.92 7.08 2.33 3.33 2.67 4.67 7.83
14 19.25 17.17 15.33 15.92 13.50 10.75 7.08 2.25 3.33 2.67 5.00 8.17
15 19.17 17.00 15.50 15.92 13.50 10.50 7.08 2.17 3.25 2.58 5.33 8.42
16 19.08 16.92 15.58 15.92 13.33 10.33 7.00 2.17 3.25 2.58 5.67 8.58
17 19.00 16.75 15.58 15.92 13.17 10.17 7.00 3.50 3.25 2.58 5.08 8.67
18 19.00 16.58 15.58 15.92 13.00 10.00 6.75 3.50 3.25 2.50 6.00 8.75
19 19.00 16.42 15.58 15.92 12.83 10.00 6.50 3.75 3.17 2.50 7.08 8.75
20 19.00 16.25 15.58 15.92 12.75 10.00 6.25 3.75 3.17 2.50 7.50 8.67
21 19.00 16.08 15.58 15.75 12.75 10.00 6.00 3.00 3.17 2.42 7.58 8.58
22 18.92 15.92 15.58 15.58 12.75 9.92 5.83 3.83 3.17 2.42 7.00 9.00
23 18.83 15.92 15.58 15.42 12.67 9.92 5.67 3.83 3.08 2.42 8.00 9.75
24 18.75 15.92 15.58 15.33 12.58 9.92 5.42 3.83 3.08 2.33 8.17 10.50
25 18.67 15.92 15.75 15.17 12.42 9.67 5.25 3.83 3.08 2.33 9.25 11.25
26 18.58 15.75 15.75 15.00 12.25 9.42 5.25 3.75 3.00 2.33 8.00 12.00
27 18.50 15.67 15.75 14.83 12.08 9.17 5.25 3.75 3.00 2.33 8.08 12.50
28 18.42 15.58 15.75 14.83 12.00 9.00 5.17 3.75 3.00 2.25 7.75 13.00
29 18.33 15.75 14.83 12.00 8.83 4.92 3.75 3.00 2.25 7.00 13.42
30 18.33 15.75 14.83 12.00 8.75 4.67 3.75 2.92 2.25 7.00 13.50
31 18.33 15.75 12.00 4.42 3.67 2.25 13.58
Av 18.87 16.92 15.44 15.59 13.19 10.44 6.73 3.33 3.28 2.55 5.44 9.08
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2008
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 17.33 17.58 17.00 19.33 19.08 16.08 11.75 7.58 8.67 8.25 9.25 8.58
2 17.25 17.50 17.00 19.25 19.00 15.92 11.58 7.50 8.67 8.17 9.25 8.67
3 17.25 17.42 17.00 19.17 18.92 15.75 11.58 7.50 8.67 8.25 9.25 8.75
4 17.25 17.42 17.00 19.25 18.92 15.67 11.58 7.50 8.67 8.17 9.25 8.92
5 17.42 17.42 17.08 19.17 18.83 15.58 11.58 7.50 8.67 8.17 9.25 8.92
6 17.50 17.42 17.08 19.08 18.83 15.42 11.50 7.50 8.67 8.25 9.25 8.75
7 17.58 17.33 17.17 19.00 18.75 15.42 11.33 7.42 8.67 8.25 9.25 9.00
8 17.75 17.33 17.17 19.00 18.67 15.42 11.17 7.42 8.58 8.25 9.25 11.42
9 7.75 7.42 7.17 19.00 18.58 15.42 11.00 7.42 8.58 8.25 9.00 12.67
10 18.17 7.42 7.50 19.00 18.42 15.33 10.75 7.42 8.58 8.25 8.83 14.00
11 18.33 17.42 18.00 19.25 18.33 15.17 10.50 7.42 8.58 8.33 8.67 15.25
12 18.42 17.42 18.33 19.25 18.25 15.00 10.25 7.42 8.58 8.42 8.50 16.00
13 18.50 17.33 18.58 19.25 18.25 14.83 10.08 7.42 8.58 8.58 8.00 16.25
14 18.50 17.33 18.75 19.25 18.25 14.67 9.92 7.33 8.58 8.75 8.08 16.50
15 18.42 17.17 18.92 19.25 18.17 14.50 9.67 7.33 8.58 8.75 7.83 16.50
16 18.33 17.08 19.00 19.17 18.08 14.42 9.42 7.33 8.50 8.75 7.58 16.75
17 18.25 17.08 19.00 19.08 17.92 14.25 9.42 7.33 8.50 8.75 7.42 17.50
18 18.17 17.08 19.50 19.17 17.75 14.08 9.42 7.33 8.50 8.83 7.25 18.75
19 18.17 17.08 19.50 19.00 17.58 13.92 9.42 7.33 8.50 8.83 7.00 19.75
20 18.17 17.08 19.50 19.00 17.42 13.75 9.17 7.25 8.50 8.92 6.75
21 18.08 17.08 19.58 19.00 17.25 13.58 8.92 7.25 8.50 8.92 6.58
22 18.17 17.08 19.58 19.00 17.17 13.42 8.75 7.25 8.42 9.00 6.33 19.33
23 18.25 17.08 19.50 19.00 17.00 13.25 8.50 7.25 8.42 9.00 6.17 19.25
24 18.25 17.00 19.42 18.92 16.92 13.08 8.25 7.25 8.42 9.08 6.58 19.25
25 18.25 16.92 19.42 18.75 16.83 12.75 8.08 7.17 8.42 9.08 6.92 19.25
26 18.08 16.83 19.42 18.75 16.83 12.58 7.92 7.17 8.33 9.17 7.33 19.17
27 18.00 16.83 19.33 19.33 16.83 12.42 7.75 8.00 8.33 9.17 7.75 19.08
28 17.92 16.83 19.25 19.33 19.75 12.25 7.58 8.50 8.33 9.25 8.00 19.04
29 17.83 16.92 19.25 19.25 16.58 12.08 7.58 8.58 8.25 9.25 8.25 19.04
30 17.75 19.25 19.17 16.42 11.92 7.58 8.58 8.25 9.33 8.50 19.00
31 19.25 16.25 7.58 8.58 9.25 19.00
Av 17.64 16.51 17.85 19.11 17.93 14.26 9.66 7.54 8.52 8.70 8.04 15.32

2007
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 12.92 13.17 11.17 10.33 10.83 8.67 6.67 5.42 3.92 3.67 9.50 8.17
2 12.83 13.08 11.00 10.33 10.83 8.50 6.58 5.25 3.92 3.67 9.58 8.17
3 12 75 12 92 10 92 10 33 10 83 8 33 6 58 5 17 3 92 3 67 9 67 8 17

Waterlevel(feet)

Waterlevel(feet)

Mahakanadarawa wewa

3 12.75 12.92 10.92 10.33 10.83 8.33 6.58 5.17 3.92 3.67 9.67 8.17
4 12.67 12.83 10.75 10.33 10.83 8.17 6.58 5.08 3.92 3.67 9.75 8.17
5 12.67 12.75 10.75 10.25 10.75 8.17 6.58 5.08 3.83 3.67 9.67 8.17
6 12.00 12.67 10.75 10.25 10.67 8.17 6.58 5.08 3.83 3.67 9.00 8.08
7 12.58 12.58 10.75 10.25 10.58 8.17 6.50 5.08 3.83 3.67 9.58 8.00
8 12.58 12.50 10.75 10.25 10.42 8.17 6.50 5.08 4.00 3.67 9.67 7.83
9 12.75 12.33 10.75 10.25 10.17 8.17 6.33 5.00 4.00 3.67 9.67 7.67
10 12.83 12.25 10.75 10.25 10.00 8.17 6.17 5.00 4.00 3.67 9.58 7.50
11 12.92 12.25 10.75 10.25 9.92 8.17 6.00 4.83 4.00 3.67 9.58 7.50
12 13.00 12.17 10.75 10.25 9.75 8.17 5.83 4.67 4.00 3.67 9.33 6.92
13 13.00 12.17 10.75 10.25 9.75 8.17 5.75 4.50 4.00 3.75 9.17 7.00
14 13.08 12.17 10.75 10.25 9.75 8.00 5.75 4.33 4.00 3.83 9.08 7.17
15 13.08 12.00 10.75 10.25 9.67 7.92 5.75 4.17 3.92 3.83 9.08 7.83
16 13.00 11.92 10.75 10.25 9.67 7.67 5.75 4.00 3.92 3.92 9.08 8.50
17 12.92 11.67 10.75 10.25 9.67 7.58 5.67 4.00 3.92 3.92 9.08 9.00
18 12.00 11.75 10.75 10.25 9.67 7.50 5.67 4.00 3.92 5.25 9.08 9.50
19 12.67 11.67 10.75 10.25 9.58 7.50 5.67 4.00 3.92 5.25 9.08 11.17
20 12.58 11.58 10.58 10.25 9.58 7.50 5.67 4.00 3.92 5.25 9.08 12.00
21 12.50 11.50 10.58 10.67 9.42 7.50 5.83 4.00 3.92 5.25 8.92 12.00
22 12.42 11.50 10.50 10.67 9.25 7.50 5.83 4.00 3.92 5.25 8.75 14.58
23 12.33 11.50 10.50 10.75 9.08 7.50 5.83 4.00 3.92 6.17 8.58 15.00
24 12.25 11.50 10.42 10.75 8.92 7.50 6.00 3.92 3.92 6.17 8.42 16.50
25 12.25 11.50 10.42 10.75 8.92 7.50 6.00 3.92 3.92 7.00 8.25 17.00
26 12.25 11.50 10.42 10.75 8.92 7.50 6.00 3.92 3.83 8.08 8.08 17.17
27 12.50 10.42 10.83 8.92 7.42 6.00 3.92 3.83 8.08 7.92 17.25
28 12.75 10.42 10.83 8.83 7.25 6.00 3.92 3.83 8.50 7.00 17.33
29 12.92 10.33 10.83 8.83 7.00 6.00 3.92 3.75 9.00 8.00 17.33
30 13.00 10.33 10.83 8.83 6.83 5.83 3.92 3.75 9.25 8.17 17.33
31 10.33 8.83 5.67 3.92 9.50 17.33
Av 12.67 12.13 10.66 10.43 9.73 7.81 6.05 4.42 3.91 5.20 8.98 11.14
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2006
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 7.92 8.92 8.33 11.75 11.25 8.42 1.00 11.75
2 8.00 8.92 8.33 11.75 11.08 8.33 1.00 11.75
3 8.00 8.83 8.58 11.75 10.92 8.17 1.00 11.75
4 8.00 9.17 9.00 11.75 10.83 8.08 3.92 1.00 11.75
5 8.00 9.42 9.17 11.75 10.83 8.00 3.83 1.00 11.83
6 8.00 9.50 9.25 11.75 10.92 7.92 3.67 1.00 11.83
7 8.08 9.50 9.92 11.75 11.00 7.75 3.42 1.08 11.83
8 8.17 9.50 10.25 11.75 11.00 7.58 3.25 1.67 11.83
9 8.25 9.50 10.33 11.75 11.00 7.42 3.00 1.75 11.83
10 8.33 9.58 10.50 11.75 11.00 7.25 2.83 2.50 11.75
11 8.33 9.58 10.83 11.75 10.92 7.08 2.67 2.92 11.67
12 8.42 9.58 11.25 11.75 10.75 6.92 2.50 3.25 11.67
13 8.83 9.50 11.50 11.83 10.67 6.67 2.42 3.75 11.67
14 9.17 9.42 11.50 11.75 10.50 6.50 2.25 4.08 11.67
15 9.67 9.50 11.50 11.92 10.33 6.33 2.08 0.00 4.33 11.67
16 10.00 9.25 11.50 11.92 10.25 6.17 1.92 4.50 11.75
17 10.00 9.08 11.50 11.92 10.17 6.00 1.75 4.50 11.75
18 10.17 9.00 11.50 11.92 10.17 5.83 1.58 6.00 11.75
19 10.25 8.92 11.50 11.92 10.00 5.67 1.50 7.17
20 10.17 8.75 11.50 11.92 9.92 5.67 1.42 7.83
21 10.00 8.50 11.50 11.92 9.83 5.58 1.25 8.25
22 9.92 8.33 11.50 12.00 9.75 5.42 1.08 9.00
23 9.75 8.33 11.50 12.00 9.67 5.08 0.92 10.25
24 9.58 8.33 11.50 12.00 9.50 5.00 0.75 0.25 10.92
25 9.42 8.33 11.50 12.08 9.33 4.92 0.33 11.17
26 9.25 8.33 11.50 12.00 9.17 4.83 0.42 11.33
27 9.17 8.33 11.50 12.00 9.00 4.67 0.67 11.42
28 9.08 8.33 11.50 8.83 4.58 0.75 11.50
29 9.00 8.75 4.42 0.75
30 8.92 8.58 4.33 0.75
31 8.92 8.50 1.00
Av 8.99 9.01 10.71 11.85 10.14 6.35 2.29 - 0.00 0.61 5.18 11.75

2005
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 14.50 14.58 13.42 13.17 12.67 10.17 7.67 4.42 1.17 0.67 1.50 5.92
2 14.58 14.50 13.42 13.17 12.58 10.17 7.50 4.33 1.17 0.67 1.50 5.92
3 14 58 14 50 13 42 13 17 12 50 10 17 7 33 4 08 1 17 0 67 1 58 5 92

Water level (feet)

Water level (feet)

Mahakanadarawa wewa

3 14.58 14.50 13.42 13.17 12.50 10.17 7.33 4.08 1.17 0.67 1.58 5.92
4 14.58 14.50 13.42 13.17 12.42 10.17 7.17 4.00 1.17 0.67 1.75 5.92
5 14.67 14.50 13.42 13.17 12.42 10.17 7.00 4.58 1.17 0.67 1.92 6.00
6 14.75 14.50 13.42 13.17 12.42 10.08 6.83 4.33 1.08 0.67 1.00 6.50
7 14.75 14.50 13.42 13.17 12.33 9.92 6.58 4.08 1.08 0.67 2.00 6.50
8 14.75 14.50 13.33 13.17 12.25 9.75 6.50 3.83 1.08 0.67 2.08 6.50
9 14.67 14.50 13.33 13.17 12.17 9.58 6.50 2.83 1.08 0.67 2.08 6.75
10 14.58 14.50 13.33 13.17 12.08 9.50 6.50 2.42 1.08 0.67 2.25 6.92
11 14.50 14.50 13.33 13.17 11.92 9.33 6.33 2.25 1.08 0.67 7.00
12 14.50 14.42 13.33 13.17 11.75 9.17 6.08 2.08 1.08 0.67 7.00
13 14.42 14.33 13.33 13.17 11.67 9.00 5.83 1.92 1.08 0.67 7.00
14 14.42 14.25 13.33 13.17 11.58 9.00 5.67 1.75 1.08 0.67 2.58
15 14.33 14.17 13.25 13.17 11.50 9.00 5.50 1.58 0.67 2.67
16 14.25 14.08 13.25 13.17 11.42 9.00 5.50 1.50 0.67 2.67 7.50
17 14.25 14.08 13.25 13.17 11.42 8.92 5.50 1.42 1.08 2.75 7.67
18 14.25 14.00 13.25 13.17 11.42 8.75 5.50 1.33 1.08 2.92 7.67
19 14.17 14.00 13.25 13.17 11.33 8.58 5.50 1.25 1.25 3.17 7.67
20 14.17 13.92 13.25 13.17 11.25 5.50 1.25 1.25 3.25 7.75
21 14.25 13.92 13.25 13.25 11.17 5.50 1.25 1.25 3.50 7.75
22 14.50 13.92 13.25 13.25 11.00 5.50 1.25 1.33 3.75 7.75
23 14.67 13.92 13.25 13.25 10.92 8.17 5.33 1.25 1.33 4.00 7.75
24 14.75 13.83 13.25 13.25 10.92 8.00 5.25 1.25 1.33 4.25 7.75
25 14.83 13.83 13.21 13.25 10.92 8.00 5.17 1.25 1.42 4.50 7.75
26 14.83 13.71 13.21 13.17 10.92 8.00 5.08 1.00 1.50 5.08 7.75
27 14.83 13.50 13.21 13.17 10.83 8.00 4.92 1.17 1.50 5.67 7.75
28 14.75 13.42 13.21 13.00 10.75 8.00 4.75 1.17 1.50 5.83 7.92
29 14.67 13.21 12.92 4.58 1.17 5.92 7.92
30 14.67 13.21 12.92 4.42 1.17 5.92 7.92
31 14.67 13.21 4.42 7.92
Av 14.55 14.17 13.30 13.16 11.66 9.14 5.85 2.24 1.11 0.95 3.19 7.17
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Wahalkada Wewa Storage Capacity

2011
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 21,680 48,500 47,905 45,385 45,245 39,520 32,450 29,680 28,900 28,580 29,360 35,040
2 22,000 49,900 47,905 45,385 45,595 39,220 32,450 29,620 28,900 28,560 29,360 35,480
3 22,220 53,500 47,625 45,385 45,595 38,650 32,270 2,920 28,900 28,560 29,280 35,480
4 22,220 59,000 47,625 45,245 45,595 38,650 32,150 29,280 28,900 28,560 29,220 35,400
5 23,320 59,000 47,800 45,245 45,035 38,140 31,980 29,280 28,900 28,560 29,220 35,340
6 25,280 56,200 47,800 45,245 45,140 37,660 31,840 29,420 28,900 28,560 29,880 35,220
7 25,680 56,000 47,800 45,245 44,910 37,180 31,720 29,280 28,900 28,560 29,880 35,040
8 25,940 57,320 47,800 45,245 4,440 36,780 31,720 29,160 28,900 28,560 29,880 35,040
9 28,240 53,500 47,450 45,245 44,100 36,460 31,720 29,020 28,900 28,560 29,820 35,040

10 30,820 50,250 47,450 45,245 44,040 36,480 31,720 28,900 28,900 28,560 29,740 35,040
11 33,740 49,200 46,750 45,140 43,740 36,480 31,580 28,760 28,900 28,560 29,620 35,040
12 34,730 49,025 46,750 45,140 43,440 36,480 31,460 28,640 28,900 28,560 29,420 35,220
13 35,800 48,850 46,750 45,140 43,140 36,480 31,320 28,640 28,760 28,560 29,280 35,920
14 36,800 48,500 46,750 45,140 42,870 36,480 31,260 28,640 28,760 28,560 29,160 36,960
15 37,680 48,185 46,435 45,140 42,570 36,120 31,080 28,640 28,760 28,580 28,960 37,180
16 38,650 48,185 46,435 45,140 42,270 35,800 30,920 28,640 28,760 28,440 28,960 38,710
17 39,160 48,185 46,435 45,140 41,840 35,420 30,920 28,900 28,760 28,240 28,900 38,370
18 39,340 48,185 46,435 45,140 41,520 35,140 30,920 28,900 28,700 28,440 28,820 38,740
19 39,640 48,185 46,435 45,140 41,200 34,570 30,920 28,220 28,700 28,440 28,900 39,160
20 39,640 48,185 46,435 45,035 4,106 34,430 30,920 28,220 28,700 28,380 28,900 43,000
21 39,640 48,185 46,435 44,930 40,860 34,430 30,820 28,220 28,700 28,320 28,900 43,400
22 39,640 48,185 45,595 44,930 40,740 34,340 30,600 28,220 28,700 28,320 28,960 43,200
23 39,550 48,185 45,595 44,820 40,600 34,130 30,480 28,220 28,640 28,240 29,020 43,200
24 39,550 48,185 45,595 44,730 40,480 33,830 30,340 28,220 28,640 28,580 30,820 43,760
25 39,160 48,185 45,595 44,730 40,340 33,530 30,200 29,160 28,640 28,580 32,270 44,220
26 39,160 48,045 45,595 44,730 40,200 33,260 30,200 28,900 28,640 28,900 33,740 44,220
27 39,160 47,905 45,595 44,730 40,050 32,960 30,200 28,900 28,640 28,820 34,730 43,760
28 39,160 47,905 45,490 44,730 39,970 33,660 30,200 28,900 28,640 28,900 34,910 43,580
29 39,400 45,490 44,730 39,730 32,570 30,200 28,900 28,640 29,160 35,020 43,400
30 40,200 45,490 44,730 39,730 32,570 29,960 28,900 28,580 29,220 35,040 43,200
31 44,520 45,490 29,820 28,900 43,160

Ave. 34,249 50,451 46,604 45,065 39,970 35,714 31,108 28,006 28,772 28,581 30,332 39,017

2010
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 17,075 15,440 13,180 12,790 12,050 9,256 6,054 3,470 2,145 2,195 2,377 5,496
2 17 075 15 440 13 180 12 790 11 920 9 192 5 860 3 363 2 175 2 210 2 377 6 131

Capacity (Ac ft)

Capacity (Ac ft)

2 17,075 15,440 13,180 12,790 11,920 9,192 5,860 3,363 2,175 2,210 2,377 6,131
3 16,985 15,260 13,180 12,790 11,800 9,124 5,630 3,248 2,175 2,210 2,377 6,351
4 16,835 15,040 13,180 12,790 11,800 9,060 5,440 3,118 2,175 2,225 2,377 7,444
5 16,685 14,860 13,180 12,790 8,948 5,232 3,118 2,175 2,298 2,405 7,828
6 16,650 14,860 13,060 12,790 11,180 8,612 5,093 3,118 2,175 2,298 2,405 8,612
7 16,385 14,860 12,940 12,790 10,950 8,612 4,763 3,118 2,175 2,298 2,405 8,612
8 16,235 14,860 12,850 12,790 10,790 8,612 4,763 3,118 2,175 2,262 2,405 9,060
9 16,340 14,860 12,745 12,790 10,620 8,612 4,763 2,934 2,175 2,262 2,405 9,100

10 16,340 14,860 13,180 12,790 10,790 8,612 4,763 2,762 2,175 2,262 2,405 9,100
11 16,340 14,660 13,180 12,790 10,720 8,356 4,763 2,600 2,175 2,262 2,405 9,100
12 16,340 14,660 13,180 12,790 10,620 7,970 4,763 2,405 2,175 2,262 2,405 9,072
13 16,340 14,660 13,180 12,790 10,560 7,668 4,530 2,405 2,175 2,262 2,405 9,060
14 16,340 14,660 13,180 12,790 10,790 7,300 4,326 2,405 2,175 2,262 2,405 9,072
15 16,340 14,560 13,180 12,790 10,720 6,932 4,228 2,405 2,175 2,262 2,405 9,044
16 16,340 14,380 13,180 12,790 10,620 6,612 4,150 2,405 2,175 2,262 2,405 9,020
17 16,235 14,280 13,180 12,790 10,560 6,485 4,072 2,405 2,145 2,262 2,405 9,020
18 16,100 14,180 13,180 12,790 10,560 6,476 3,986 2,322 2,145 2,262 2,405 9,020
19 16,340 14,080 12,640 12,790 10,760 6,476 3,986 2,225 2,145 2,262 2,405 9,020
20 16,340 14,080 12,640 12,790 10,390 6,476 3,986 2,225 2,145 2,262 2,426 9,008
21 16,205 14,080 12,640 12,640 10,300 6,410 3,986 2,225 2,145 2,262 2,426 9,124
22 16,040 14,080 12,640 12,610 10,300 6,351 3,986 2,225 2,145 2,262 2,485 10,920
23 15,890 14,080 12,640 12,610 10,300 6,269 4,021 2,225 2,175 2,262 2,485 10,950
24 15,755 14,080 12,640 12,550 10,200 6,216 4,021 2,225 2,175 2,262 2,485 11,860
25 15,605 13,960 12,610 12,490 10,070 6,203 4,021 2,225 2,175 2,262 3,248 13,180
26 15,440 13,780 12,610 12,460 10,000 6,158 4,021 2,195 2,175 2,280 3,433 14,980
27 15,440 13,540 12,610 12,400 9,360 6,158 4,021 2,195 2,175 2,280 4,021 16,580
28 15,440 13,380 12,610 12,400 9,320 6,158 3,938 2,195 2,175 2,280 4,487 18,305
29 15,440 12,610 12,355 9,320 6,158 3,825 2,175 2,195 2,280 4,763 19,040
30 15,440 12,745 12,190 9,320 6,144 3,690 2,175 2,195 2,280 4,949 19,790
31 15,440 12,790 9,320 3,594 2,175 2,377 20,700

Ave. 16,187 14,483 12,921 12,684 10,534 7,387 4,460 2,561 2,169 2,265 2,760 10,761
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2009
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 14,150 15,605 13,540 15,500 12,745 10,360 6,009 3,797 3,524 2,780 2,210 5,008
2 14,020 15,605 13,540 15,300 12,745 10,300 5,890 3,797 3,470 2,762 2,210 5,496
3 13,780 15,605 13,540 15,100 12,550 10,300 5,830 3,797 3,454 2,744 2,210 5,496
4 13,640 15,440 13,540 14,920 12,355 10,130 5,830 3,776 3,433 2,726 2,262 5,544
5 13,640 15,260 13,540 14,660 12,190 9,388 5,730 3,776 3,412 2,702 2,358 5,630
6 13,640 15,040 13,520 14,450 12,400 9,320 5,730 3,776 3,384 2,684 3,248 5,660
7 13,640 14,860 13,520 14,350 12,400 9,256 5,496 3,748 3,363 2,660 3,270 5,660
8 13,640 14,660 13,520 14,220 12,400 9,192 5,173 3,748 3,342 2,648 3,270 5,890
9 13,640 14,560 13,520 14,120 12,400 9,124 4,817 3,748 3,314 2,624 3,270 6,423

10 13,640 14,410 14,410 14,020 12,400 9,060 4,461 3,734 3,292 2,600 3,270 6,476
11 13,640 14,410 14,980 14,980 12,400 8,808 4,210 3,734 3,276 2,579 3,270 6,506
12 13,640 14,410 15,605 15,300 12,355 8,708 4,063 3,734 3,245 2,558 3,270 6,772
13 13,640 14,410 15,755 15,380 12,190 8,708 3,793 3,690 3,240 2,537 3,545 7,044
14 13,640 14,410 15,860 15,380 12,050 8,564 3,657 3,690 3,195 2,512 3,690 7,140
15 13,640 14,380 15,860 15,380 11,920 8,244 3,573 3,690 3,173 2,512 3,748 7,140
16 13,640 14,380 15,860 15,260 11,860 7,976 3,470 3,690 3,150 2,512 3,846 7,958
17 14,980 14,380 15,860 15,040 11,860 7,668 3,470 3,675 3,118 2,512 4,021 9,060
18 15,300 14,280 15,860 14,860 11,860 7,396 3,433 3,675 3,094 2,512 4,297 9,060
19 15,605 14,180 15,860 14,660 11,720 7,140 3,292 3,675 3,070 2,512 4,487 13,060
20 15,605 14,080 15,860 14,560 11,760 6,980 3,240 3,657 3,045 2,512 4,487 13,060
21 15,605 13,920 15,860 14,350 11,760 6,980 2,985 3,657 3,011 2,512 4,763 13,060
22 15,560 13,720 15,860 14,220 11,760 6,980 2,840 3,639 2,995 2,512 4,888 13,060
23 15,440 13,540 15,800 14,080 11,760 6,980 2,726 3,639 2,960 2,512 4,949 14,050
24 15,220 13,540 15,800 13,920 11,720 6,884 2,600 3,615 2,934 2,512 4,974 14,050
25 14,920 13,540 15,800 13,640 11,720 7,044 3,150 3,615 2,900 2,512 5,008 14,120
26 14,960 13,540 15,800 13,380 11,465 6,485 3,690 3,594 2,882 2,512 5,008 15,560
27 14,980 13,540 15,800 13,120 11,225 6,396 3,825 3,594 2,864 2,512 5,008 16,100
28 15,605 13,540 15,800 12,895 10,990 6,306 3,825 3,573 2,840 2,210 5,008 16,580
29 15,605 15,800 12,745 10,820 6,216 3,825 3,573 2,822 2,210 5,008 16,835
30 15,605 15,800 12,745 10,660 6,131 3,825 3,545 2,804 2,210 5,008 16,835
31 15,605 15,615 10,490 3,825 3,545 2,210 17,075

Ave. 14,512 14,402 15,074 14,418 11,901 8,101 4,138 3,684 3,153 2,536 3,862 10,045

2008
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 12,090 10,660 10,790 18,065 17,180 11,760 8,244 5,860 9,280 9,244 9,020 10,000
2 12,090 10,660 10,790 18,065 17,075 11,760 8,244 5,700 9,296 9,244 8,766 10,000
3 12 090 10 660 10 790 18 065 16 925 11 760 7 958 5 700 9 296 9 228 8 564 9 372

Wahalkada wewa
Capacity (Ac ft)

Capacity (Ac ft)

3 12,090 10,660 10,790 18,065 16,925 11,760 7,958 5,700 9,296 9,228 8,564 9,372
4 12,090 10,660 10,790 18,065 16,730 11,570 7,716 5,700 9,296 9,228 8,356 9,336
5 12,090 10,660 10,790 18,065 16,550 11,375 7,140 5,700 9,296 9,228 8,162 9,296
6 12,090 10,660 10,790 18,065 16,295 11,120 6,980 5,700 9,296 9,228 7,876 9,320
7 12,090 10,950 10,790 18,065 16,440 10,950 6,820 5,700 9,296 9,228 7,620 10,300
8 12,090 11,180 10,790 18,065 15,800 10,790 6,820 5,630 9,296 9,204 7,348 10,330
9 12,090 11,270 11,660 18,065 15,560 10,790 6,820 5,583 9,296 9,204 7,092 10,330

10 12,090 11,270 12,070 18,065 15,300 10,790 6,820 5,540 9,296 9,204 6,820 10,360
11 12,050 11,270 13,840 18,065 14,980 10,690 6,714 5,098 9,296 9,204 6,520 10,360
12 11,960 16,205 14,180 18,065 14,660 10,560 6,485 5,173 9,280 9,204 6,441 10,950
13 11,860 16,205 14,250 18,065 14,660 10,460 6,410 5,035 9,280 9,176 6,423 11,660
14 11,760 16,205 14,310 18,065 14,250 10,360 6,351 4,488 9,280 9,176 6,306 12,190
15 11,660 16,205 14,980 18,065 14,150 10,200 6,351 4,817 9,280 9,176 6,248 12,265
16 11,570 16,205 15,440 18,065 14,080 10,030 6,351 4,915 9,280 9,176 6,158 12,400
17 11,465 16,145 15,860 18,065 14,080 9,348 6,351 4,949 9,280 9,176 6,086 12,640
18 11,465 16,040 16,730 18,005 13,920 9,320 6,351 4,974 9,280 9,176 6,009 14,410
19 11,465 10,990 16,925 18,005 13,540 9,320 6,351 4,974 9,268 9,176 5,860 15,300
20 11,465 10,850 17,075 18,005 13,260 9,320 6,351 4,974 9,268 9,176 5,700 15,380
21 11,465 10,890 17,180 18,005 12,850 9,320 6,351 4,974 9,268 9,164 5,960 15,380
22 11,465 10,820 17,225 18,005 12,745 9,320 6,351 5,007 9,268 9,164 6,054 15,440
23 11,465 10,720 17,225 18,005 12,745 9,204 6,351 5,007 9,268 9,164 6,099 15,440
24 11,420 10,620 17,525 17,975 12,745 9,136 6,351 5,007 9,256 9,164 7,300 15,550
25 11,375 10,620 17,615 17,870 12,745 9,072 6,351 5,007 9,256 9,156 10,950 15,380
26 11,270 10,620 17,660 17,765 12,490 9,044 6,351 5,035 9,256 9,156 10,990 15,380
27 11,180 10,690 17,810 17,660 12,265 8,660 6,270 5,093 9,256 9,156 10,000 15,260
28 11,075 10,750 17,870 17,570 12,100 8,404 6,256 5,208 9,244 9,156 10,000 15,260
29 10,950 10,790 17,915 17,435 11,920 8,244 6,158 5,256 9,244 1,124 10,000 14,600
30 10,850 17,915 17,270 11,760 8,244 6,086 6,506 9,244 1,124 10,000 14,600
31 10,750 18,005 11,760 6,009 9,060 1,124 10,000 14,600

Ave. 11,641 12,120 14,761 17,956 14,244 10,031 6,662 5,399 9,277 8,410 7,701 12,680
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2007
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 18,455 20,760 19,445 18,560 15,695 10,820 8,708 5,830 4,530 4,846 9,124 8,766
2 18,455 20,760 19,235 18,560 15,440 10,690 8,612 5,830 4,530 4,817 9,124 8,564
3 18,455 20,760 19,040 18,500 15,220 10,560 8,404 5,760 4,530 4,817 9,124 8,356
4 18,455 20,760 18,860 18,500 14,920 10,490 8,196 5,630 4,530 4,817 9,124 8,132
5 18,305 20,760 18,755 18,500 14,660 10,590 7,951 5,520 4,400 4,817 9,124 7,924
6 18,110 25,000 18,755 18,500 14,450 10,590 7,876 5,416 4,400 4,817 9,124 7,820
7 17,915 20,240 18,755 18,500 14,310 10,460 7,876 5,312 4,573 4,763 9,124 7,716
8 17,720 20,120 18,755 18,500 14,180 10,330 7,876 5,208 4,573 4,763 9,192 7,716
9 17,570 19,985 18,755 18,500 14,080 10,200 7,716 5,093 4,573 4,763 9,192 7,716

10 17,525 19,790 18,710 18,455 14,840 10,070 7,508 4,974 4,817 4,763 9,192 7,716
11 17,525 19,685 18,710 18,455 13,540 9,360 7,300 4,846 4,888 5,700 9,192 7,716
12 17,615 19,685 18,710 18,410 13,320 9,336 7,092 4,763 4,916 5,830 9,192 7,716
13 17,720 19,685 18,710 18,410 13,060 9,336 6,884 4,763 4,916 5,890 9,192 8,356
14 17,720 19,685 18,710 18,410 12,850 9,336 6,764 4,763 4,916 5,960 9,192 8,500
15 17,720 19,685 18,710 18,410 12,640 9,360 6,612 4,665 4,916 6,009 9,192 9,060
16 17,720 19,685 18,710 18,410 12,460 9,360 6,476 4,627 4,916 6,027 9,192 10,300
17 17,720 19,490 18,650 18,305 12,400 9,360 6,410 4,627 4,916 6,351 9,192 10,560
18 17,720 19,295 18,650 18,005 12,355 9,360 6,378 4,627 4,916 6,455 9,192 11,077
19 17,523 19,100 18,650 17,870 12,295 9,320 6,378 4,627 4,916 6,520 9,204 12,190
20 17,330 18,890 18,650 17,720 12,150 9,280 6,378 4,600 4,888 6,708 9,204 12,490
21 17,120 18,710 18,650 17,570 12,070 9,176 6,378 4,600 4,888 6,772 9,216 12,640
22 16,925 18,500 18,650 17,435 11,840 9,176 6,364 4,600 4,888 6,820 9,216 12,700
23 16,730 18,305 18,605 17,330 11,760 9,124 6,306 4,600 4,888 6,820 9,216 12,700
24 16,550 18,155 18,605 17,180 11,570 9,072 6,306 4,600 4,888 6,820 9,216 12,745
25 16,550 18,800 18,605 17,030 11,525 9,032 6,189 4,600 4,846 7,188 9,216 12,745
26 16,835 19,535 18,605 16,580 11,525 9,032 6,131 4,573 4,846 7,300 9,216 12,745
27 18,560 19,580 18,605 16,385 11,525 9,032 6,072 4,573 4,846 7,460 9,164 12,640
28 19,295 19,580 18,605 16,205 11,525 9,032 6,009 4,573 4,846 9,060 9,124 12,550
29 20,700 18,560 16,040 11,315 9,032 5,890 4,573 4,846 9,124 9,008 12,390
30 20,760 18,560 15,860 11,120 9,032 5,830 4,573 4,817 9,124 9,020 12,295
31 20,760 18,560 10,950 5,830 4,573 9,124 12,190

Ave. 18,002 19,821 18,727 17,837 12,955 9,632 6,926 4,901 4,772 6,292 9,167 10,217

2006
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 32,360 34,220 31,840 31,720 30,160 26,940 22,220 18,350 14,180 14,720 19,385 19,835
2 32,150 34,220 31,840 31,720 29,880 26,720 22,080 18,350 14,180 14,720 19,385 19,640
3 32 060 34 010 31 840 31 660 29 620 26 600 21 880 18 305 14 180 14 720 19 385 19 535

Capacity (Ac ft)

Wahalkada wewa
Capacity (Ac ft)

3 32,060 34,010 31,840 31,660 29,620 26,600 21,880 18,305 14,180 14,720 19,385 19,535
4 31,920 33,920 32,270 31,660 29,160 26,400 21,740 18,305 14,180 14,720 19,385 19,340
5 31,840 33,830 32,270 31,580 30,200 26,400 21,740 18,155 14,180 14,720 19,385 19,190
6 31,980 33,740 32,270 31,580 30,200 26,260 21,680 18,005 14,310 14,720 19,385 18,995
7 32,060 33,650 32,270 31,580 30,160 26,080 21,480 17,870 14,380 14,660 19,190 18,800
8 32,270 32,270 31,520 29,960 26,020 21,280 17,720 14,410 14,660 18,995 18,710
9 32,270 32,150 31,520 29,820 25,820 21,100 17,570 14,520 14,660 18,000 18,710

10 32,270 32,150 31,520 29,680 25,620 20,900 17,375 14,980 14,660 18,605 18,710
11 32,270 32,150 31,520 29,560 25,420 20,700 17,225 14,980 14,660 18,410 18,710
12 32,270 33,350 32,150 31,460 29,420 25,220 20,500 17,075 14,980 14,600 17,975 18,650
13 32,450 33,260 32,150 31,460 29,280 25,100 20,370 17,075 14,980 14,600 17,915 18,650
14 33,740 33,050 32,150 31,460 29,160 24,960 20,240 17,030 14,980 14,600 17,810 18,650
15 34,730 32,780 32,150 31,460 29,020 24,780 20,240 16,835 14,920 14,600 18,305 18,650
16 34,820 32,660 32,060 31,380 28,900 24,640 20,240 16,640 14,920 14,600 18,560 18,500
17 35,020 32,660 32,060 31,380 28,760 24,640 20,040 16,340 14,920 14,600 18,800 18,305
18 35,020 32,660 32,060 31,380 28,640 24,440 19,440 16,145 14,920 14,600 19,685 18,110
19 35,040 32,450 31,980 31,320 28,520 24,240 19,790 15,950 1,492 14,600 19,895 17,915
20 35,040 32,270 31,980 31,320 28,380 24,020 19,640 15,755 14,920 14,660 19,985 18,455
21 35,040 32,150 31,980 31,320 28,240 23,840 19,490 15,560 14,860 14,660 20,120 18,890
22 35,040 31,980 31,920 31,320 26,120 23,660 19,385 15,300 14,860 14,920 20,120 19,295
23 35,020 31,920 31,920 31,260 27,980 23,580 19,385 15,040 14,780 15,220 20,120 19,295
24 34,820 31,920 31,920 31,260 27,860 23,520 19,385 15,040 14,780 16,145 20,120 19,535
25 34,610 31,920 31,840 31,260 27,720 23,520 19,340 15,040 14,780 18,560 19,985 19,535
26 34,430 31,920 31,840 31,200 27,580 23,320 19,190 14,980 18,800 19,835 19,535
27 34,220 31,920 31,840 31,140 27,380 23,120 19,040 14,860 19,040 19,685 19,340
28 34,220 31,920 31,780 30,820 27,260 22,920 18,890 14,720 19,145 19,835 19,145
29 34,220 31,780 30,600 27,120 22,740 18,755 14,520 19,295 18,950
30 34,220 31,780 30,200 18,605 19,385 18,755
31 34,220 31,720 18,455 18,560

Ave. 33,601 32,849 32,012 31,353 28,819 24,846 20,233 16,591 14,143 15,608 19,224 18,932
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2005
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 28,900 35,660 33,740 32,450 32,270 31,000 26,460 23,126 21,540 21,420 21,740 31,260
2 29,100 35,660 33,740 32,450 32,160 31,000 26,260 23,000 21,690 21,420 21,620 31,200
3 29,220 35,660 33,740 32,450 32,920 31,000 26,080 22,860 21,880 21,420 21,420 31,080
4 29,280 35,660 33,740 32,450 32,570 30,820 25,940 22,660 21,880 21,360 21,240 31,000
5 29,360 35,660 33,740 32,450 34,010 30,740 25,820 22,540 21,880 21,360 21,880 31,000
6 29,480 25,620 33,650 34,130 34,130 30,600 25,620 22,400 21,880 21,360 21,880 31,000
7 29,480 25,620 33,650 34,340 34,130 30,420 25,420 22,400 21,880 21,280 21,880 31,000
8 29,480 25,620 33,530 34,340 34,130 30,000 25,280 22,400 21,880 21,280 21,880 30,920
9 29,480 35,540 33,350 34,340 34,010 29,820 25,160 22,400 21,880 21,280 22,540 30,820

10 29,360 35,540 33,140 34,220 33,830 29,620 25,160 22,260 21,240 23,660 30,820
11 29,280 35,480 32,960 34,340 33,740 29,420 25,160 22,140 21,240 23,780 30,820
12 29,160 35,400 32,720 34,430 33,650 29,280 25,020 22,000 21,240 30,820
13 29,160 35,400 32,750 34,340 33,530 29,280 24,900 21,880 21,240 24,960 32,270
14 29,020 35,340 32,750 34,130 33,440 29,280 24,900 21,740 21,740 21,240 24,960 32,360
15 28,960 35,340 32,750 34,010 33,350 28,960 24,960 21,620 21,740 21,160 24,960 32,450
16 28,900 35,280 32,750 33,920 33,350 28,760 24,960 21,480 21,740 21,420 24,960 32,660
17 28,900 35,040 32,750 33,830 33,260 28,520 24,900 21,480 21,740 21,540 24,960 33,260
18 28,900 35,020 32,750 33,740 33,050 28,320 24,780 21,480 21,680 21,620 25,100 33,260
19 29,560 34,910 32,750 33,650 32,780 28,180 24,580 21,480 21,690 21,620 25,560 33,260
20 29,620 34,820 32,660 33,650 32,660 27,980 24,360 21,420 21,680 21,620 33,260
21 30,340 34,730 32,660 33,440 32,450 27,860 24,240 21,420 21,620 21,540 33,260
22 33,260 34,520 32,660 33,350 32,360 27,720 24,100 21,420 21,620 21,480 28,900 33,140
23 35,020 34,520 32,660 33,260 32,150 27,720 24,360 21,420 21,620 21,420 29,560 33,050
24 35,040 34,520 32,660 33,146 31,980 27,580 24,200 21,360 21,540 21,620 29,740 32,960
25 35,480 34,430 32,660 33,050 31,840 27,360 24,100 21,360 21,540 21,680 30,740 32,780
26 35,620 34,130 32,570 32,960 31,720 27,180 23,960 21,360 21,540 22,140 31,200 32,750
27 35,660 33,920 32,570 32,720 31,520 27,000 23,720 21,360 21,540 22,200 31,520 32,750
28 35,660 33,740 32,570 31,380 26,800 23,520 21,360 21,480 22,200 31,660 32,750
29 35,660 32,570 31,260 26,600 23,380 21,360 22,140 31,580 32,660
30 35,620 32,570 31,440 26,540 23,380 21,360 22,000 31,460 32,660
31 35,620 32,570 31,000 23,260 21,680 21,880

Ave. 31,212 34,028 32,978 33,540 32,776 28,845 24,772 21,878 21,704 21,537 25,753 32,109

2004
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 14,410 11,660 3,825 6,144
2 19 040 11 800 6 130 3 825 6 203

Capacity (Ac ft)

Capacity (Ac ft)

Wahalkada wewa

2 19,040 11,800 6,130 3,825 6,203
3 19,040 12,910 6,072 3,825
4 18,950 9,348 6,009 3,825 9,256
5 18,890 14,350 9,280 5,890 9,308
6 18,800 14,350 9,244 10,030
7 14,280 12,265 9,192 3,270 10,230
8 18,656 14,280 12,190 9,124 3,172 3,797 10,620
9 18,410 14,120 12,120 5,360 3,070 3,797

10 18,305 14,050 12,050 5,232 2,934 2,537 3,895 15,860
11 18,305 11,990 5,119 2,762 2,537 3,937 15,755
12 18,305 11,920 5,119 2,512 3,937 16,100
13 9,008 5,119 2,558 2,512 3,958 19,790
14 11,860 8,708 5,093 2,485 3,317 3,958 23,660
15 11,800 8,500 2,485 3,986 24,640
16 18,110 13,260 11,660 8,292 4,763 2,426 4,003
17 17,870 13,180 11,525 7,994 4,624 2,322 4,051 25,100
18 17,660 13,180 11,315 4,487 2,225 4,063 25,200
19 17,525 13,120 11,180 4,381 4,072 25,940
20 13,060 2,130 25,280
21 13,000 10,920 2,049 25,220
22 10,850 1,939
23 17,330 10,750 4,228 1,813
24 17,330 10,660 4,219 1,813
25 17,330 12,610 10,520 6,834 4,189 1,799
26 17,225 12,460 6,520 4,150
27 17,225 14,860 12,295 6,423 2,555
28 17,225 14,560 12,190 6,337 2,600
29 14,520 12,090 6,337 2,600
30 17,180 14,410 12,990 6,216
31 11,720

Ave. 18,896 17,689 14,588 13,250 11,597 7,960 5,010 2,450 2,683 3,922 8,827 22,050
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2003
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 20,500 26,600 27,180 26,340 19,580 16,580 13,180 19,535
2 20,380 26,540 27,180 26,340 19,448 16,580 14,250 13,260 19,640
3 20,240 26,460 27,180 26,340 19,295 14,460 19,730
4 20,120 26,400 27,120 26,340 19,190 16,100 14,410
5 19,985 26,340 27,120 26,260 19,040 15,990 14,410 13,180 20,120
6 19,940 26,460 26,940 26,260 18,860 15,860 13,180 20,160
7 20,100 26,460 26,800 26,260 18,650 15,695 13,060 20,300
8 20,100 26,940 26,720 26,260 18,500 13,720 13,060 20,300
9 22,260 26,940 26,600 18,500 13,460 20,240

10 23,180 26,940 26,600 18,500 13,180 12,130
11 25,940 26,940 26,600 18,500 15,500 12,000 12,130
12 25,940 26,940 15,500 12,350 12,130
13 26,600 27,920 26,660 15,380 12,700 12,130
14 26,600 28,180 26,600 15,260 12,130
15 26,600 28,240 26,600 21,540 15,040 13,180 12,130
16 26,600 28,240 26,600 21,440 14,920 13,520 12,130
17 26,600 28,120 26,600 26,080 21,240 12,720 12,790
18 26,600 28,120 26,600 26,080 21,100 13,840 12,790
19 27,480 28,120 26,020 20,960 13,840 12,895 12,790 19,940
20 26,940 27,860 26,540 26,020 20,820 12,895 12,790 19,895
21 27,180 27,720 26,540 25,880 20,820 12,895 12,745 12,150 19,940
22 27,260 27,580 26,540 25,740 12,895 12,400 19,895
23 27,260 27,580 26,460 25,740 12,895 12,130 13,180 19,895
24 27,120 27,460 26,460 12,350 12,460 13,260 19,895
25 27,000 27,460 26,460 13,960 12,355 19,895
26 26,940 27,460 6,340 13,840 13,000 12,220 1,730
27 26,880 27,180 26,400 16,235 13,640 13,000 12,150 19,649
28 26,720 27,180 26,400 16,235 13,460 13,000 12,090 19,535
29 26,720 26,400 19,895 16,235 13,000 12,070 17,810 19,445
30 26,340 19,790 16,235 13,000 12,130 19,040
31 19,640

Ave. 24,682 27,299 26,676 26,131 20,725 17,459 15,207 13,451 12,973 12,321 14,640 18,934

2002
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 26,920 24,900 22,260 18,800 14,600 10,210 6,270 6,470 9,032
2 26,920 24,780 22,260 21,740 18,550 14,600 10,070 6,269 6,485 9,032
3 23 640 26 920 24 640 22 260 21 620 18 500 14 560 9 360 6 269 6 441 8 948

Capacity (Ac ft)

Capacity (Ac ft)

Wahalkada wewa

3 23,640 26,920 24,640 22,260 21,620 18,500 14,560 9,360 6,269 6,441 8,948
4 24,300 26,920 24,500 22,200 22,140 18,350 14,660 9,308 6,269 6,194 6,396 8,708
5 24,960 26,920 24,300 22,200 22,000 18,155 14,300 9,244 6,261 6,194 6,351 8,948
6 26,140 24,100 22,200 20,880 18,005 14,300 9,176 6,261 6,176 6,506 9,032
7 26,600 26,740 24,100 22,140 21,940 17,870 13,980 9,112 6,261 6,176 6,708 9,100
8 26,600 26,660 24,100 22,140 21,620 17,720 13,720 9,004 6,248 6,176 6,948 9,146
9 26,600 26,480 24,100 22,140 21,480 17,570 13,460 8,548 6,248 6,176 7,236 9,256

10 26,880 26,480 24,040 22,080 21,360 17,570 13,200 8,660 6,248 6,176 7,300 10,620
11 27,580 26,340 24,040 22,080 21,220 17,420 12,895 8,612 6,248 6,176 7,396 11,075
12 27,580 26,220 23,980 22,080 21,080 17,270 12,700 8,564 6,234 6,176 7,252 11,489
13 27,580 16,140 23,980 22,080 20,960 12,550 8,356 6,234 6,027 7,252 12,020
14 27,580 26,140 23,840 22,000 20,760 12,355 8,132 6,234 6,027 7,044 13,380
15 27,580 26,140 23,840 22,000 20,620 12,165 7,876 6,234 6,027 6,455 15,300
16 27,580 26,080 23,840 22,000 20,500 12,070 7,668 6,216 6,027 6,724 16,100
17 27,520 25,940 23,720 21,980 20,360 11,890 7,460 6,216 5,960 6,564
18 27,460 25,820 23,520 20,220 11,760 7,252 6,216 5,960 6,772
19 27,380 25,680 23,380 20,100 11,570 7,044 6,216 5,960 6,948 20,360
20 27,320 25,540 23,260 23,260 16,490 11,375 7,044 6,068 5,860 7252[ 21,020
21 27,260 25,360 23,120 23,120 16,385 11,225 7,044 6,068 5,860 9,084 21,540
22 27,180 25,280 23,000 23,000 16,235 11,180 6,980 6,068 5,860 9,164 21,680
23 27,180 25,220 22,800 22,800 16,100 11,120 6,980 6,054 5,860 9,192 21,740
24 27,180 25,220 22,660 22,660 15,950 11,000 6,425 6,054 5,630 9,204 21,680
25 27,180 25,220 22,540 21,360 22,540 15,755 10,850 6,365 6,054 5,960 9,176 21,680
26 27,180 25,220 22,540 21,160 22,540 15,755 10,750 6,306 6,054 6,203 9,176 21,360
27 27,120 25,160 22,540 21,020 22,400 15,320 10,620 6,306 6,054 6,279 9,164 20,960
28 27,060 22,400 22,260 22,340 15,060 10,490 6,306 6,068 6,306 9,096 20,760
29 27,000 22,400 22,140 14,800 10,360 6,270 6,068 6,320 9,072 20,620
30 26,920 22,340 22,000 22,340 14,600 10,230 6,270 6,068 6,320 9,072 20,620
31 26,860 19,045 10,210 6,396 9,032 20,560

Ave. 26,862 25,680 23,577 22,002 21,608 16,880 12,282 7,865 6,178 6,088 7,656 15,371
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2001
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 31,260 31,200 27,060 17,810 16,340
2 31,200 30,920 26,920 24,240 17,765 16,340
3 33,050 24,240
4 32,960 24,240 17,720
5 31,060 32,960 23,900 17,720
6 31,060 32,960 23,900 19,100 17,720
7 32,960 30,280 19,040 17,615
8 32,840 20,000 19,040 17,615
9 22,260 32,840 20,400 18,895 17,615

10 23,180 32,840 30,280 18,890 17,615
11 25,940 32,840 30,080
12 25,940 31,060 32,840 29,880 25,420
13 26,600 31,060 32,750 25,280 15,755
14 26,600 31,120 32,750 29,560 15,650
15 26,600 33,050 31,200 32,750 2,920 15,605
16 32,500 31,200 32,750 29,280 15,500
17 32,450 31,200 32,660 29,100 15,440
18 32,270 32,660 28,900 17,330
19 32,060 31,200 32,660 17,330
20 31,920 31,200 32,660 24,300 17,330 15,500
21 31,200 32,660 28,440 24,100 17,330 15,890
22 31,660 31,200 32,660 28,240 23,980 17,330 16,640 16,100
23 31,660 31,120 32,570 28,100 23,840 20,100 16,775 20,200
24 31,660 32,570 27,920 23,640 19,970 16,925 20,020
25 31,660 32,450 27,780 23,440 19,880 16,880 20,700
26 31,580 32,360 23,640 19,880 20,700
27 31,580 31,120 32,270 23,840 19,880
28 31,580 31,120 32,060 27,520 23,980 19,880
29 31,460 27,380 23,980 19,730 16,490
30 31,460 27,260 16,385
31 31,320 31,460

Ave. 25,303 #DIV/0! 31,867 31,152 32,659 26,926 24,530 21,653 18,993 17,523 16,959 17,124

2010
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 17.06 15.98 14.60 14.38 13.83 11.65 8.15 4.76 2.79 2.89 3.21 7.87
2 17 06 15 98 14 60 14 38 13 67 11 48 8 27 4 50 2 85 2 92 3 21 8 69

Water level (feet)

Capacity (Ac ft)
Wahalkada wewa

2 17.06 15.98 14.60 14.38 13.67 11.48 8.27 4.50 2.85 2.92 3.21 8.69
3 16.98 15.90 14.60 14.38 13.56 11.33 8.04 4.43 2.85 2.92 3.21 9.81
4 16.90 15.79 14.60 14.38 13.56 11.17 7.81 4.26 2.85 2.95 3.21 9.84
5 16.79 15.67 14.60 14.38 13.25 10.98 7.54 4.26 2.85 3.08 3.25 10.33
6 16.71 15.67 14.54 14.38 13.13 10.83 7.38 4.26 2.85 3.08 3.25 10.82
7 16.60 15.67 14.46 14.38 12.96 10.83 7.05 4.26 2.85 3.08 3.25 10.82
8 16.50 15.67 14.42 14.38 12.79 10.83 7.05 4.26 2.85 3.02 3.25 11.15
9 16.56 15.67 14.33 14.38 12.65 10.83 7.05 4.03 2.85 3.02 3.25 11.25
10 16.56 15.67 14.60 14.38 12.79 10.83 7.05 3.77 2.85 3.02 3.25 11.25
11 16.56 15.58 14.60 14.38 12.06 10.67 7.05 3.51 2.85 3.02 3.25 11.25
12 16.56 15.58 14.60 14.38 12.65 10.46 7.05 3.25 2.85 3.02 3.25 11.18
13 16.56 15.58 14.60 14.38 12.56 10.25 6.79 3.25 2.85 3.02 3.25 11.15
14 16.56 15.58 14.60 14.38 12.56 10.00 6.53 3.25 2.85 3.02 3.25 11.18
15 16.56 15.48 14.60 14.38 12.75 9.77 6.26 3.25 2.85 3.02 3.25 11.12
16 16.56 15.40 14.60 14.38 12.42 9.58 6.00 3.25 2.85 3.02 3.25 11.05
17 16.50 15.29 14.60 14.38 12.38 9.48 5.74 3.25 2.79 3.02 3.25 11.05
18 16.42 15.19 14.60 14.38 12.31 9.46 5.48 3.12 2.79 3.02 3.25 11.05
19 16.56 15.08 14.27 14.38 12.31 9.46 5.48 2.95 2.79 3.02 3.25 11.05
20 16.56 15.08 14.27 14.38 12.96 9.46 5.48 2.95 2.79 3.02 3.28 11.02
21 16.48 15.08 14.27 14.27 12.31 9.33 5.48 2.95 2.79 3.02 3.28 11.32
22 16.38 15.08 14.27 14.25 12.31 9.17 5.48 2.95 2.79 3.02 3.35 12.92
23 16.27 15.08 14.27 14.25 12.31 9.02 5.58 2.95 2.85 3.02 3.35 12.96
24 16.17 15.08 14.27 14.21 12.21 8.90 5.58 2.95 2.85 3.02 3.35 13.61
25 16.08 14.98 14.25 14.17 12.08 8.88 5.58 2.95 2.85 3.02 4.43 16.40
26 15.98 14.90 14.25 14.13 12.00 8.75 5.58 2.89 2.85 3.05 4.69 15.74
27 15.98 14.79 14.25 14.10 11.92 8.75 5.58 2.89 2.85 3.05 5.58 16.73
28 15.98 14.69 14.25 14.10 11.81 8.75 5.41 2.89 2.85 3.05 6.62 17.88
29 15.98 14.25 14.08 11.81 8.75 5.25 2.85 2.89 3.05 7.05 18.83
30 15.98 14.33 13.92 11.81 8.73 5.08 2.85 2.89 3.05 7.22 18.86
31 15.98 14.38 11.81 4.92 2.85 3.21 19.35
Av. 16.46 15.40 14.44 14.30 12.57 9.95 6.35 3.44 2.84 3.02 3.79 12.50
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2009
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 15.15 16.08 14.79 16.02 14.33 12.38 8.42 5.21 4.81 3.83 2.92 7.29
2 15.02 16.08 14.79 15.92 14.33 12.29 8.29 5.21 4.75 3.77 2.92 7.88
3 14.90 16.08 14.79 15.81 14.21 12.29 8.23 5.21 4.73 3.75 2.92 7.88
4 14.83 15.96 14.79 15.71 14.08 12.15 8.23 5.17 4.69 3.71 3.02 7.94
5 14.83 15.88 14.79 15.58 13.94 11.96 8.13 5.17 4.67 3.67 3.17 8.04
6 14.83 15.77 14.75 15.46 14.10 11.81 8.13 5.17 4.63 3.65 4.42 8.06
7 14.83 15.67 14.75 15.35 14.10 11.65 7.88 5.15 4.58 3.63 4.46 8.06
8 14.83 15.58 14.75 15.21 14.10 11.48 7.48 5.15 4.56 3.58 4.46 8.31
9 14.83 15.48 14.75 15.13 14.10 11.31 7.08 5.15 4.52 3.54 4.46 9.35
10 14.83 15.42 15.42 15.02 14.10 11.15 6.69 5.13 4.50 3.50 4.46 9.46
11 14.83 15.42 15.75 15.75 14.10 10.96 6.19 5.13 4.46 3.48 4.46 9.50
12 14.83 15.42 16.08 15.92 14.08 10.90 5.71 5.13 4.42 3.44 4.46 9.67
13 14.83 15.42 16.17 15.94 13.94 10.90 5.21 5.08 4.40 3.42 4.85 9.83
14 14.83 15.42 16.25 15.94 13.81 10.71 5.02 5.08 4.38 3.38 5.08 9.92
15 14.83 15.38 16.25 15.94 13.67 10.58 4.90 5.08 4.33 3.38 5.15 9.92
16 14.83 15.38 16.25 15.88 13.63 10.46 4.75 5.08 4.29 3.38 5.29 10.42
17 15.75 15.38 16.25 15.77 13.63 10.23 4.75 5.04 4.25 3.38 5.58 11.15
18 15.92 15.29 16.25 15.67 13.63 10.06 4.69 5.04 4.23 3.38 6.48 11.15
19 16.08 15.19 16.25 15.58 13.48 9.90 4.48 5.04 4.19 3.38 6.73 14.54
20 16.08 15.08 16.25 15.48 13.50 9.81 4.40 5.02 4.17 3.38 6.73 14.54
21 16.08 14.96 16.25 15.35 13.50 9.81 4.10 5.02 4.13 3.38 7.06 14.54
22 16.04 14.88 16.25 15.23 13.50 9.81 3.90 4.98 4.10 3.38 7.15 14.54
23 15.98 14.79 16.21 15.08 13.50 9.81 3.71 4.98 4.08 3.38 7.23 15.11
24 15.83 14.79 16.21 14.96 13.48 9.73 3.50 4.94 4.02 3.38 7.25 15.11
25 15.71 14.79 16.21 14.83 13.48 9.83 4.29 4.94 4.00 3.38 7.29 15.13
26 15.58 14.79 16.21 14.69 13.33 9.48 5.08 4.92 3.96 3.38 7.29 16.04
27 15.75 14.79 16.21 14.56 13.15 9.27 5.25 4.92 3.94 3.38 7.29 16.40
28 16.06 14.79 16.21 14.42 12.98 9.08 5.25 4.90 3.90 2.92 7.29 16.73
29 16.06 16.21 14.33 12.81 8.90 5.25 4.90 3.88 2.92 7.29 16.90
30 16.06 16.21 14.33 12.65 8.69 5.25 4.85 3.83 2.92 7.29 16.90
31 16.06 16.15 12.50 5.25 4.85 2.92 17.06

2008
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 13.85 12.67 12.79 17.71 17.13 13.52 10.58 8.27 11.71 11.63 11.04 12.00
2 13.85 12.67 12.79 17.71 17.06 13.52 10.58 8.10 11.75 11.63 10.92 12.00
3 13 85 12 67 12 79 17 71 16 96 13 52 10 42 8 10 11 75 11 58 10 79 11 94

Water level (feet)

Water level (feet)

Wahalkada wewa

3 13.85 12.67 12.79 17.71 16.96 13.52 10.42 8.10 11.75 11.58 10.79 11.94
4 13.85 12.67 12.79 17.71 16.83 13.38 10.29 8.10 11.75 11.58 10.67 11.83
5 13.85 12.67 12.79 17.71 16.71 13.25 9.92 8.10 11.75 11.58 10.52 11.75
6 13.85 12.67 12.79 17.71 16.54 13.13 9.81 8.10 11.75 11.58 10.35 11.81
7 13.85 12.96 12.79 17.71 16.56 12.96 9.71 8.10 11.75 11.58 10.21 12.31
8 13.85 13.13 12.79 17.71 16.29 12.79 9.71 8.04 11.75 11.50 10.04 12.33
9 13.85 13.19 13.46 17.71 16.06 12.79 9.71 7.98 11.75 11.50 9.88 12.33
10 13.85 13.19 13.79 17.71 15.90 12.79 9.71 7.81 11.75 11.50 9.71 12.38
11 13.81 13.19 14.92 17.71 15.73 12.73 9.65 7.40 11.75 11.50 9.54 12.38
12 13.71 16.48 15.19 17.71 15.58 12.56 9.48 7.48 11.71 11.50 9.38 12.96
13 13.60 16.48 15.25 17.71 15.58 12.46 9.33 7.31 11.71 11.46 9.35 13.46
14 13.50 16.48 15.33 17.71 15.25 12.38 9.17 7.15 11.71 11.46 9.08 13.94
15 13.46 16.48 15.75 17.71 15.15 12.21 9.17 7.08 11.71 11.46 8.96 14.00
16 13.40 16.48 15.98 17.71 15.08 12.04 9.17 7.19 11.71 11.46 8.75 14.10
17 13.33 16.42 16.25 17.71 15.08 11.88 9.17 7.23 11.71 11.46 8.58 14.27
18 13.33 16.38 16.83 17.67 14.96 11.81 9.17 7.25 11.71 11.46 8.42 15.42
19 13.33 12.98 16.96 17.67 14.79 11.81 9.17 7.25 11.67 11.46 8.27 15.92
20 13.33 12.88 17.08 17.67 14.63 11.81 9.17 7.25 11.67 11.46 8.10 15.94
21 13.33 12.90 17.13 17.67 14.40 11.81 9.17 7.25 11.67 11.42 8.38 15.94
22 13.33 12.83 17.17 17.67 14.33 11.81 9.17 7.27 11.67 11.42 8.54 15.96
23 13.33 12.75 17.17 17.67 14.33 11.50 9.17 7.27 11.67 11.42 8.65 15.96
24 13.29 12.65 17.35 17.65 14.33 11.35 9.17 7.27 11.65 11.42 10.00 16.00
25 13.25 12.65 17.42 17.58 14.33 11.17 9.17 7.27 11.65 11.40 12.96 15.94
26 13.19 12.65 17.46 17.52 14.17 11.13 9.17 7.31 11.65 11.40 12.98 15.94
27 13.13 12.69 17.56 17.46 14.02 10.85 9.04 7.38 11.65 11.40 12.00 15.88
28 13.06 12.75 17.58 17.38 13.83 10.69 8.92 7.50 11.63 11.40 12.00 15.88
29 12.96 12.79 17.63 17.29 13.67 10.58 8.75 7.58 11.63 11.33 12.00 15.56
30 12.88 17.63 17.19 13.50 10.58 8.58 9.50 11.63 11.33 12.00 15.56
31 12.75 17.67 13.50 8.42 11.15 11.33 12.00 15.56
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2007
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 17.98 19.40 18.65 18.04 16.10 12.83 10.96 8.23 6.79 7.12 11.32 10.92
2 17.98 19.40 18.50 18.04 15.98 12.71 10.83 8.23 6.79 7.08 11.32 10.79
3 17.98 19.40 18.38 18.02 15.83 12.56 10.69 8.17 6.79 7.08 11.32 10.66
4 17.98 19.40 18.25 18.02 15.71 12.50 10.56 8.04 6.79 7.08 11.32 10.53
5 17.90 19.40 18.17 18.02 15.58 12.60 10.42 7.90 6.86 7.08 11.32 10.40
6 17.75 19.25 18.17 18.02 15.46 12.60 10.35 7.77 6.86 7.08 11.32 10.33
7 17.63 19.13 18.17 18.02 15.33 12.46 10.35 7.64 6.82 7.05 11.32 10.27
8 17.48 19.06 18.17 18.02 15.19 12.33 10.35 7.51 6.82 7.05 11.48 10.27
9 17.40 18.98 18.17 18.02 15.06 12.21 10.27 7.38 6.82 7.05 11.48 10.27
10 17.35 18.88 18.15 17.98 14.92 12.08 10.15 7.25 7.08 7.05 11.48 10.27
11 17.35 18.79 18.15 17.98 14.79 11.92 10.00 7.12 7.15 8.10 11.48 10.27
12 17.42 18.79 18.15 17.94 14.67 11.83 9.88 7.05 7.18 8.13 11.48 10.27
13 17.48 18.79 18.15 17.94 14.54 11.83 9.75 7.05 7.18 8.23 11.48 10.66
14 17.48 18.79 18.15 17.94 14.40 11.83 9.65 7.05 7.18 8.36 11.48 10.76
15 17.48 18.79 18.15 17.94 14.27 11.92 9.58 6.92 7.18 8.50 11.48 11.05
16 17.48 18.79 18.15 17.94 14.15 11.92 9.44 8.90 7.18 8.46 11.48 12.30
17 17.48 18.67 18.13 17.90 14.10 11.92 9.33 8.90 7.18 9.18 11.48 12.56
18 17.48 18.54 18.13 17.67 14.08 11.92 9.25 8.90 7.18 9.41 11.48 13.02
19 17.35 18.40 18.13 17.58 14.04 11.81 9.25 8.90 7.18 9.54 11.51 13.94
20 17.23 18.27 18.13 17.48 13.92 11.71 9.25 6.86 7.15 9.61 11.51 14.17
21 17.08 18.15 18.13 17.40 13.79 11.46 9.25 6.86 7.15 9.68 11.55 14.27
22 16.96 18.02 18.13 17.29 13.65 11.46 9.21 6.86 7.15 9.71 11.55 14.30
23 16.83 17.90 18.08 17.23 13.50 11.33 9.08 6.86 7.15 9.71 11.55 14.30
24 16.71 17.79 18.08 17.13 13.40 11.17 9.08 6.86 7.15 9.71 11.55 14.33
25 16.71 18.21 18.08 17.63 13.35 11.08 8.83 6.86 7.12 9.94 11.55 14.33
26 16.90 18.71 18.08 16.73 13.35 11.08 8.69 6.82 7.12 10.00 11.55 14.33
27 18.04 18.73 18.08 16.60 13.35 11.08 8.56 6.82 7.12 10.10 11.41 14.27
28 18.54 18.73 18.08 16.48 13.35 11.08 8.42 6.82 7.12 11.15 11.32 14.20
29 19.35 18.04 16.38 13.23 11.08 8.31 6.82 7.12 11.32 11.02 14.10
30 19.40 18.04 16.25 13.08 11.08 8.23 6.82 7.08 11.32 11.05 14.04
31 19.40 18.04 12.96 8.23 6.82 11.32 13.94

2006
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 25.12 25.75 24.93 24.86 24.08 22.47 20.17 17.91 15.19 15.61 18.60 18.89
2 25.06 25.75 24.93 24.86 23.94 22.37 20.04 17.91 15.19 15.61 18.60 18.75

Water level (feet)

Water level (feet)

Wahalkada wewa

3 25.30 25.68 24.93 24.83 23.81 22.30 19.94 17.88 15.19 15.61 18.60 18.70
4 24.96 25.65 25.09 24.83 23.58 22.21 19.88 17.88 15.19 15.61 18.60 18.56
5 24.93 25.62 25.09 24.80 24.11 2214.00 19.88 17.78 15.19 15.61 18.60 18.47
6 24.99 25.58 25.09 24.80 24.11 22.04 19.84 17.68 15.32 15.61 18.60 18.34
7 25.03 25.55 25.09 24.80 24.08 22.04 19.75 17.58 15.38 15.58 18.47 18.20
8 25.09 25.52 25.09 24.76 23.98 22.01 19.65 17.48 15.42 15.58 18.47 18.14
9 25.09 25.52 25.06 24.76 23.91 21.91 19.55 17.38 15.51 15.58 18.34 18.14
10 25.09 25.52 25.06 24.76 23.85 21.81 19.45 17.25 15.74 15.58 18.20 18.14
11 25.09 25.52 25.06 24.76 23.78 21.71 19.35 17.15 15.74 15.58 18.07 18.14
12 25.16 25.45 25.06 24.73 23.71 21.61 19.25 17.06 15.74 15.55 17.94 18.11
13 25.26 25.42 25.06 24.73 23.65 21.55 19.19 17.06 15.74 15.55 17.65 18.11
14 25.58 25.35 25.06 24.73 23.58 21.48 19.12 17.02 15.74 15.55 17.61 18.11
15 25.91 25.29 25.06 24.73 23.52 21.39 19.12 16.89 15.71 15.55 17.55 18.11
16 25.94 25.22 25.03 24.70 23.45 21.32 19.12 16.76 15.71 15.55 17.88 18.01
17 26.01 25.22 25.03 24.70 23.29 21.32 19.02 16.56 15.71 15.55 18.04 17.88
18 26.01 25.22 25.03 24.70 23.27 21.22 18.96 16.43 15.71 15.55 18.20 17.74
19 26.08 25.16 24.99 24.67 23.26 21.12 18.86 16.30 15.71 15.55 18.79 17.61
20 26.08 25.09 24.99 24.67 23.19 21.02 18.76 16.17 15.71 15.58 18.93 17.97
21 26.08 25.06 24.99 24.67 23.12 20.93 18.66 16.04 15.67 15.58 18.99 18.27
22 26.08 24.99 24.96 24.67 23.06 20.83 18.60 15.91 15.67 15.71 19.06 18.53
23 26.01 24.96 24.96 24.63 22.99 20.80 18.60 15.78 15.65 15.84 19.06 18.53
24 25.94 24.96 24.96 24.63 22.93 20.76 18.60 15.78 15.65 16.43 19.06 18.70
25 25.88 24.96 24.93 24.63 22.86 20.76 18.56 15.78 15.65 18.04 19.06 18.70
26 25.81 24.96 24.93 24.60 22.80 20.66 18.47 15.74 18.20 18.99 18.70
27 25.75 24.96 24.93 24.57 22.70 20.57 18.37 15.68 18.37 18.89 18.56
28 25.75 24.96 24.90 24.44 22.63 20.47 18.27 15.61 18.43 18.79 18.43
29 25.75 24.90 24.30 22.57 20.37 18.17 15.51 18.53 18.89 18.30
30 25.75 24.90 24.11 18.07 18.60 18.17
31 25.75 24.86 17.97 18.04
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2005
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 23.45 26.34 25.58 25.15 25.09 24.53 22.27 20.60 19.78 19.71 19.88 24.63
2 23.55 26.34 25.58 25.15 25.03 24.53 22.27 20.50 19.84 19.71 19.81 24.60
3 23.62 26.34 25.58 25.15 24.96 24.53 22.24 20.43 19.94 19.71 19.71 24.53
4 23.65 26.34 25.58 25.15 25.19 24.40 22.14 20.34 19.94 19.68 19.61 24.53
5 23.68 26.34 25.58 25.15 25.68 24.37 22.04 20.27 19.94 19.68 19.84 24.50
6 23.70 26.31 25.55 25.71 25.72 24.30 22.98 20.20 19.94 19.68 19.94 24.50
7 23.70 26.31 25.55 25.78 25.72 24.21 21.91 20.20 19.94 19.65 19.94 24.50
8 23.70 26.31 25.52 25.78 25.72 24.01 21.81 20.20 19.94 19.65 19.94 24.50
9 23.70 26.27 25.45 25.78 25.68 23.91 21.71 20.20 19.94 19.65 20.27 24.47
10 23.68 26.27 25.39 25.75 25.62 23.81 21.65 20.17 19.80 19.61 20.83 24.44
11 23.65 26.24 25.32 25.78 25.58 23.71 21.58 20.07 19.80 19.61 20.89 24.44
12 23.58 26.21 25.29 25.81 25.55 23.65 21.58 20.01 19.80 19.61 24.44
13 23.58 26.21 25.26 25.78 25.52 23.65 21.58 19.94 19.80 19.61 21.48 24.44
14 23.52 26.17 25.26 25.72 25.49 23.65 21.52 19.88 19.88 19.61 21.48 25.09
15 23.48 26.17 25.26 25.68 25.45 23.48 21.45 19.81 19.88 19.58 21.48 25.12
16 23.45 26.14 25.26 25.65 25.45 23.39 21.45 19.74 19.88 19.10 21.48 25.15
17 23.45 26.04 25.26 25.62 25.42 23.26 21.48 19.74 19.88 19.78 21.48 25.22
18 23.45 26.01 25.26 25.58 25.35 23.16 21.48 19.74 19.84 19.81 21.55 25.42
19 23.78 25.98 25.26 25.55 25.28 23.06 21.48 19.74 19.84 19.81 21.78 25.42
20 23.81 25.94 25.22 25.55 25.22 22.99 21.45 19.71 19.84 19.81 25.42
21 24.17 25.91 25.22 25.49 25.15 22.93 21.39 19.71 19.81 19.78 25.42
22 25.42 25.85 25.22 25.45 25.12 22.86 21.29 19.71 19.81 19.75 23.45 25.42
23 26.01 25.85 25.22 25.42 25.05 22.86 21.19 19.71 19.81 19.71 23.78 25.38
24 26.08 25.85 25.22 25.39 24.99 22.80 21.12 19.68 19.81 19.81 23.88 25.35
25 26.24 25.81 25.22 25.37 24.82 22.70 21.06 19.68 19.78 19.84 24.37 25.32
26 26.31 25.72 25.19 25.32 24.86 22.60 20.96 19.68 19.78 20.70 24.60 25.29
27 26.34 25.65 25.19 25.29 24.76 22.50 20.86 19.68 19.78 20.11 24.76 25.26
28 26.34 25.58 25.19 25.12 24.69 22.40 20.76 19.68 19.75 20.11 24.83 25.26
29 26.34 25.19 24.63 22.34 20.70 19.68 20.07 24.80 25.26
30 26.31 25.19 24.57 22.27 20.70 19.68 20.01 24.73 25.22
31 26.31 25.19 24.53 20.63 19.65 19.94 25.16

Water level (feet)
Wahalkada wewa
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General Information of Mahakandarawa & Wahalkada wewa Appendix 4.3.1(6)

Mahakannadarawa Wewa
Construction 1965 1 Acre = 4046.8 m2 1 mile = 1609 m

1 ft= 0.3048 m2 1chain= 20.116 m

Co-ordinate unit F/5(0.3 x 2.10) unit 1 Acft = 1233 m3 1 cusec= 0.028317 m3/sec
Catchment area Sq miles 126 km2 326
FSL MSL 311 masl 94.544
BTL MSL 320 masl 97.28
HFL MSL 315 masl 95.76 Intake tower
FSD ft 19 m 5.776
Capacity of FSL Acft 36250 m3 44,696,250 97.28 BTL
Area of FSL Ac 3600 km2 15 95.76 HFL sluice sill
Dead Storage Acft 2000 m3 2,466,000 94.544 FSL
Irrigable Area Ac 6000 ha 2428

19'
88.7528 dead level

BUND

Length Mile & chs
2miles & 13
chas

BTW ft 18
Side slope BTL
  U/S 01 on 2.5
  D/S 01 on 03 FSL

SPILL
RB LB

Location mil & chs 2.0 mil 01 mil 15 chs
Capacity FSL/
Area of FSL 307 m3/m2 灌漑効率？

Type

CO with
02Nos. Radial
gate CO Capacity FSL 44,696,250 m3

Length ft 290 695 rainfall 1,200 mm
Catchment
Area 326 km2

No. of opening 2 Area FSL 15 km2
Size of opening 10" x 20" Efficency 0.100
Crest Level ft 311 Inflow 39,120,000

Slucies
Sluices RB LB 1.078
type tower tower
Sill level 293 292 1.3716
opening ft 3.5' x 4.5' 3.5' x 4.5'
No. of opening 1 1

Canal
RB LB

Length mls 10.29 14.95
D.CC length mls 14.6 20.04
Average acs 3265 2835

Statistical Data of Mahakanadarawa

R/B Main Canal
Q cusec 100 m3/sec
FSD ft 4
FB ft 3
BW ft 6
Length mls 10.68

L/B Main Canal
Q cusec 120 m3/sec
FSD ft 3.62
FB ft 3
BW ft 10

Length mls
13 Mls 0.68
chs
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Wahalkada wewa
1 Acre = 4046.8 m2 1 mile = 1609 m

Construction: 1974 1 ft= 0.3048 m2 1chain= 20.116 m

Co-ordinate unit F/5(0.3 x 2.10) unit 1 Acft = 1233 m3 1 cusec= 0.028317 m3/sec

Catchment area Sq miles 31.5 km2 82
FSL MSL 155 masl 47.12
BTL MSL 162 masl 49.248
HFL MSL 156 masl 47.424 Intake tower BANK
FSD ft 40 m 12.16

Capacity of FSL Acft 43000 m3 53,019,000 49.2 BTL
Area of FSL Ac 2257 km2 9 47.4 HFL sluice sill

Dead Storage Acft 2025 m3 2,496,825 47.12 FSL
Irrigable Area Ac 2000 ha 809

40' = 12.192
35.208 dead level

BUND
Length ft 16840 5132.832
BTW ft 20 6.096 Spillway
Side slope BTL
  U/S 01 on 3
  D/S 01 on 2 FSL

SPILL
Type & Locatipn Natural L.B.

Level ft 155
Capacity FSL/
Area of FSL 580 m3/m2

Length ft 160 Capacity FSL 53,019,000 m3

No. & type of gate
3 No. wooden
gate rainfall 1,300 mm

Catchment
Area 82 km2

No. of opening Area FSL 70 km2
Size of opening Efficency 0.100
Crest Level ft Inflow 10,601,468

Slucies
Sluices 36" 36"
type Tower R.CC
Sill level ft MSL 126.5 36"

Size inch
2 No. GI gate
36"x 36"

Canal
ft m

Length of Main canal ft 28670 8739
length of dist canal ft 42134 12842
Length of field canal ft 185433 56520

 47m
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CHAPTER 5 

PLAN OF PROPOSED 

WATER SUPPLY SYSTEM 

  



AA Canal Mahakandarawa Design

1. Design section and discharge of Irrigation Canal 

Canal Data in ft & cusec Canal Data in m3/sec
RB LB RB LB

Q(cusec) 100 120 Q(m3/sec) 2.83 3.40
FSD(ft) 4 3.62 FSD(m) 1.22 1.10
FB(ft) 3 3 FB(m) 0.91 0.91
BW(ft) 6 10 BW(m) 1.83 3.05
Length(miles) 10.68 13-0.68chain Length(km) 17.18 20.92

2. Canal section measured in the site is as follows

Shape: rectangle
BW(m)= 3.5
FSD(m)= 1.5 Water Level is estimated by water trace
FB(m)= 0.5

3. Record of Max. discharge in 2010 and 2011

RB LB
2010 1.98 2.51
2011 2.55 3.03

4. Discharge for Drinking Water 

Year of 2034 Year of 2024
Q(m3/day) 18800 Q(m3/day) 9400
Q(m3/sec) 0.22 Q(m3/sec) 0.11

5. Left Bank Canal Section

Section of Intake Point 

3.5 m

0.5 m  this level is estimated by water trace

1.5 m

General Section (without lining)
10'+2*6'9"= 7.1628
FB     0.91m     Q(m3/sec)= 3.61

6'9"
2.01 FSD    1.10 m

10'= 3.05
BW

6. Calculation of Discharge

Calculation is conducted by manning formula

V=1/n*R^(2/3)*I^(1/2)
n roughness coefficeient by canal material 0.015 for concrete lining
h (m) water depth
A (m2) water section
S
R hydraulic mean radious
I canal bed slope
V (m/s) mean velocity
Q(m3/s)= V x A
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(1) Point of Intake (Shape of Rectagular with concrete lining)

Calculation: case n=0.015
Irrigation Irrigation+Drink Drink

n 0.015 0.015 0.015
BW 3.5 3.5 3.5
h 1.17 1.23 0.20
A 4.095 4.305 0.7
S 5.84 5.96 3.9
R 0.70 0.72 0.18
I 0.00025 0.00025 0.00025
V 0.83 0.85 0.34
Q 3.41 3.65 0.23

Design Q Q=3.4 Q=3.62 Q=0.22

Calculation: case n=0.02 for Freeboard calculation
Irrigation Irrigation+Drink Drink Irrigation+Drink

n 0.02 0.02 0.02 0.02
BW 3.5 3.5 3.5 3.5
h 1.45 1.51 0.23 1.74
A 5.075 5.285 0.805 6.09
S 6.4 6.52 3.96 6.98
R 0.79 0.81 0.20 0.87
I 0.00025 0.00025 0.00025 0.00025
V 0.68 0.69 0.27 0.72
Q 3.44 3.63 0.22 4.40

Design Q Q=3.4 Q=3.62 Q=0.22 Q=4.34

(2) Point of Intake (Shape of Trapezoid with concrete lining)
Trapezoid with concrete lining (1:1)

Irrigation Irrigation+Drink Drink
n 0.015 0.015 0.015
BW 3.05 3.05 3.05
h 1.02 1.05 0.2
A 4.15 4.31 0.65
S 5.93 6.02 3.62
R 0.70 0.72 0.18
I 0.00025 0.00025 0.00025
V 0.83 0.84 0.34

Design height of canal lower
portion: 0.30m

V 0.83 0.84 0.34
Q 3.45 3.63 0.22

Design Q Q=3.4 Q=3.62 Q=0.22

Trapezoid with concrete lining (1:1)
Irrigation Irrigation+Drink Drink

n 0.02 0.02 0.02
BW 3.05 3.05 3.05
h 1.19 1.24 0.24
A 5.05 5.32 0.79
S 6.42 6.56 3.73
R 0.79 0.81 0.21
I 0.00025 0.00025 0.00025
V 0.67 0.69 0.28
Q 3.40 3.66 0.22

Design Q Q=3.4 Q=3.62 Q=0.22

(3) Point of Intake (Shape of Trapezoid without lining)

Trapezoid with no lining (1:2)
Irrigation Irrigation+Drink Drink

n 0.02 0.02 0.02
BW 3.05 3.05 3.05
h 1.32 1.37 0.25
A 5.7684 6.0554 0.825
S 8.95304 9.17664 4.168
R 0.64 0.66 0.20
I 0.00025 0.00025 0.00025
V 0.59 0.60 0.27
Q 3.40 3.63 0.22

Design Q Q=3.4 Q=3.62 Q=0.22

App. 5.1 - 2
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7. Calculation of Free Board

Free board of the irrigation canal is calculated by following factors. (Based on Design Standard for Irrgation Facility in Japan)

1. Factor from Roughness coefficient
idea α
5% of water
depth 0.05
7% of water
depth 0.07

2. Factor from water head by velocity

50% of
velocity head

0.5
100% of

velocity head 1

3. Factor of Wave by wind or other reason
Point of this idea is, wave is made  trembling by special structures like drop work, gate, pumping and by wind
This wave tremblins is normally 10-30cm.
For desgin, value of half (5-15cm )is emplyed

If disgn condition has more than one facter from following condition:  0.10m=< hw =< 0.15m
If disgn condition has no facter from following condition:  0.05m=< hw =< 0.10m

Consition: 1) Scale, Impotance, Place: Important canal concening big irrigation area, and near from residential area
2) Concerning Wroks: Location is upstream of Siphon, Tunnel, etc. 
3) Location and Curve: Location is at upstream of Cueve, Gate, Screen
4) Operation: There is possibility of larger discharge than designed

4. Reserve to Scale of the discharge
20% of Discahrge

5. Influence of Flooding
Case of Irrigation Canal Water depth by  (Design discharge+ Considerable flooding discharge)+ 10cm

Step of the Calculation

No need to insider raising up of
water level by velocity head, for
example, no facility like
gate&screen in downstream
idWater level is raised up by the

facility at daownstream side

Case

Type of canal

with lining, without lining
 Retaining wall (Flume, Culvert
and other ready-made)

Step of the Calculation

(a) Calcurate Freeboard by total value from Factor 1 & Factor 2  & Facotor 3.
(b) Calculate  Free board fro Factor 4
(c) Calculate  Free board fro Factor 5

And, choose highr Canal hight

(a) Calcurate Canal height by total value from Factor 1 & Factor 2  & Facotor 3.

 here,

(b) Calculate  Canal hight from Factor 4
 Canal hight H= Water depth in 1.2 x Q(design)

(c) Calculate  Canla hight from Factor 5
 Canal hight H= Water depth with flooding discahrge + 0.1(m) 

1. Factor from Roughness coefficient Hc x 0.05 Hc=1.51 0.0755
2. Factor from water head by velocity Hv x 0.5 Hv=V^2 /2g, V=0.69, Hv=0.024 0.012
3. Factor of Wave by wind or other reason 0.05<hw<0.1 0.1

total 0.1875
h+1&2&3 total 1.6975

4. Factor of Ratio of Discharge 1.2 x Q Q=4.3 -> h=1.74 1.74
5. Factor of Flooding df+10cm 1.61

and, compare (1+2+3) and 4 and 5
Max H= 1.74

Existing free board = 0.5
When Irrigation & Drinking Water 0.45
0.45 > (1.74-1.51)=0.23 OK

d： Design water depth
hv： 流速水深 y
wave

Canal height H= water depth + Fb

Fb： Free Board

App. 5.1 - 3
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4 Canal Wahalkada Design

1. Design section and discharge of Irrigation Canal 

Canal Data in ft & cusec Canal Data in cumec

Q(cusec) 55 Q(m3/sec) 1.5565
FSD(ft-inchi) 2-6" FSD(m) 0.762
FB(ft-inchi)) 2-5" FB(m) 0.7366
BW(ft) 10 BW(m) 3.048
Length(miles) Length(km) 0
Slope 0.00025 Slope 0.00025

3. Record of Max. discharge in 2009, 2010 and 2011

2009 2.0 m3/sec
2010 2.0
2011 2.0

4. Discharge for Drinking Water 

Discharge for Drinking Water in 2034 in 2024
Q(m3/day) 28800 Q(m3/day) 14200
Q(m3/sec) 0.33 Q(m3/sec) 0.16

5. Canal Section
Intake Point measured in the site
No Lining 7m

9 4m
1.2

2.1 0.9 1:1

4.54.5
6. Calculation of Discharge

Calculation is conducted by mannoing formula

V=1/n*R^(2/3)*I^(1/2)
n roughness coefficeient by canal material 0.015 for concrete lining
h (m) water depth
A (m2) water section
S
R hydraulic mean radious
I canal bed slope
V (m/s) mean velocity
Q(m3/s)= V x A

App. 5.1 - 4
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(1) Piont of Intake (Shape of Rectagular with concrete lining)

Calculation: case n=0.015
Irrigation Irrigation+Drink Drink

n 0.015 0.015 0.015
BW 3.05 3.05 3.05
h 0.76 0.82 0.26
A 2.90 3.17 0.86
S 5.20 5.37 3.79
R 0.56 0.59 0.23
I 0.00025 0.00025 0.00025
V 0.71 0.74 0.39
Q 2.07 2.36 0.34

Design Q Q=2.0 Q=2.33 Q=0.33

Calculation: case n=0.02 for Freeboard calculation
Irrigation Irrigation+Drink Drink Irrigation+Drink

n 0.02 0.02 0.02 0.02
BW 3.05 3.05 3.05 3.05
h 0.88 0.96 0.32 1.07
A 3.46 3.85 1.08 4.41
S 5.54 5.76 3.95 6.08
R 0.62 0.67 0.27 0.73
I 0.00025 0.00025 0.00025 0.00025
V 0.58 0.60 0.33 0.64
Q 2.00 2.32 0.36 2.81

Design Q Q=2.0 Q=2.33 Q=0.33 Q=2.８０

Trapezoid with no lining   slope (1:1) measured in the site
Calculation: case n: Earth excavated 0.025
n 0.025 0.025 0.025
BW 4.5 4.5 4.5
h 0.81 0.89 0.25
A 4.3011 4.7971 1.1875
S 6.67232 7.03008 4.168
R 0.644618364 0.682367768 0.284908829
I 0.00025 0.00025 0.00025
V 0 47 0 49 0 27

Design height of canal lower
portion: 0.40m

V 0.47 0.49 0.27
Q 2.03 2.35 0.33

Design Q Q=2.0 Q=2.33 Q=0.33

Calculation: case n: Earth excavated 0.03
n 0.03 0.03 0.03
BW 4.5 4.5 4.5
h 0.91 1 0.29
A 4.9231 5.5 1.3891
S 7.11952 7.522 4.34688
R 0.691493247 0.731188514 0.319562537
I 0.00025 0.00025 0.00025
V 0.41 0.43 0.25
Q 2.03 2.35 0.34

Design Q Q=2.0 Q=2.33 Q=0.33

7. Calculation of Free Board

1. Factor from Roughness coefficient Hc x 0.05 Hc=0.96 0.048
2. Factor from water head by velocity Hv x 0.5 Hv=V^2 /2g, V=0.60, Hv=0.018 0.009
3. Factor of Wave by wind or other reason 0.05<hw<0.1 0.1

total 0.157
h+1&2&3 total 1.117

4. Factor of Ratio of Discharge 1.2 x Q Q=2.8 -> h=1.07 1.07
5. Factor of Flooding df+10cm 1.06

and, compare (1+2+3) and 4 and 5
Max H= 2.1

Existing free board = 1.2
When Irrigation & Drinking Water 0.96
0.96 > (1.117-0.96)=0.157 OK

App. 5.1 - 5
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Intake well - Bank - Canal

Intake by the lower basin

Gate Operation：
by
Gate Opening & Water level of 

Intake to drinking water

Qirr+Qd

Qd

Qirr

Irrigation Canal

To Pump Station

A

A-A section

A

A-A section

App. 5.1 - 6
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Appendix 5.2(a)  Raw Water Quality of Existing WTPs 
 

1 Existing WTPs 

 

There are three existing WTPs in Anuradhapura City and water resources of these WTPs are 

irrigation tank.  Water treatment system of these three existing WTPs is rapid sand filter 

system.  The capacity and water rescues is shown in Table 1.  

 

Table 1 Existing WTPs 

WTP name Capacity (m3/d) Source 

New town 13,500 Nuwara Wewa 

Sacred city  4,500 Thissa Wewa 

Thuruwila 21,000 Thuruwila 

 

2  Raw Water Quality 

 

The raw water qualities of existing WTPs are similar and turbidity and color goes up slightly at 

the beginning of rainy season, but totally does not change so much through the year (see Tables 

1 to 3).  The value of pH is comparatively high and average value of pH is nearly 8.0 and the 

maximum is 8.5.  On the other hand, existing three WTPs are supplying treated water which 

clears the water quality standard of Sri Lanka.  

 

Table 2 Nuwara Wera Raw Water Quality 
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2010.05.17 20 8 7.8 15 520 90 210 1.2 0.0017 0.2 0.54 64 4.3 7

2010.07.19 20 8 8.4 10 520 89 198 1.9 0.001 0.61 0.957 164 0.055 9.1 2

2010.8.20 70 29 8.5 10 600 95 210 1.9 0.001 0.5 0.8 185 0.055 10 2

2010.09.15 60 42 8.4 10 630 96 128 2.2 0.045 0.52 0.687 200 0.508 15.3 2

2010.10.27 60 40 8.0 20 530 90 120 2.00 0.04 0.48 0.67 180 0.04 15 4

2010.11.10 20 13 7.8 10 510 89 198 154 Nill

2010.12.17 20 13 7.8 10 380 88 88 150 4

2011.02.11 10 10 7.9 20 380 40 120 140 4

2011.03.08 10 8 7.9 20 300 16 150 120 4

2011.04.25 5 5 7.9 18 310 16 148 * * * * 118 * * 6

2011.06.27 20 13 8.4 TMTC 360 120 88 1.50 0.49 1.61 100 0.02 2 28

2011.07.04 5 12 8.0 40 300 80 100 1.00 0.4 2 100 0.08 2 20

2011.08.25 30 4 7.9 60 410 78 84 2.90 0.24 150 0.32 1 40

2011.09.05 20 7 8.3 25 440 68 112 11.50 0.08 0.50 132 0.12 5 18

2011.10.26 20 1 7.3 25 510 53 86 0.90 0.46 NT 170 0.08 1 18

2011.11.28 20 5 8.0 18 410 98 106 0.50 0.21 NT 105 0.04 21 6

2011.12.31 20 7 7.3 10 460 98 132 0.50 0.10 NT 177 0.05 17 2

Ave 25 13 8 445 77 134  
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Table3 Tissa Wera Raw Water Quality 
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2010.05.11 30 13 7.9 15 350 50 100 1 0.002 0.1 0.51 64 2.8 6

2010.07.12 30 8 8.1 25 330 40 90 5.5 0.013 0.41 0.831 120 0.11 2.3 2

2010.8.20 45 10 8.5 40 350 35 110 5.5 0.013 0.41 0.831 110 0.01 2.6 15

2010.09.22 40 8 8.0 45 348 28 98 3 0.025 0.45 0.487 98 0.06 4.1 15

2010.10.27 40 4 7.9 60 290 44 116 2.8 0.018 0.5 0.389 110 0.08 5 15

2010.11.10 15 7.6 40 290 44 198 164 2

2010.12.17 20 10 7.6 40 270 28 72 120 12

2011.02.11 10 10 7.8 40 360 36 100 120 10

2011.03.08 10 10 7.8 40 300 48 64 64 10

2011.04.28 5 8 7.8 38 280 46 60 * * * * 60 * * 8

2011.06.22 40 46 7.3 TMTC 340 88 148 6.80 0.3 2.67 120 0.1 3 30

2011.07.04 5 50 7.6 40 320 84 120 4.80 0.35 2.8 110 0.1 2 8

2011.08.25 30 40 7.7 TMTC 400 76 160 7.30 0.20 120 0.53 5 10

2011.09.05 40 32 8.2 8 430 64 118 24.04 0.20 0.06 124 0.09 8 6

2011.10.26 40 12 7.3 8 520 11 80 0.90 0.30 NT 169 0.10 3 6

2011.11.28 30 9 7.9 6 350 50 105 0.00 0.29 NT 141 0.07 5 2

2011.12.31 30 18 7.3 4 370 64 119 0.10 0.15 NT 141 0.09 10 2

Ave 27 9 7.8 346 49 109  

 

Table 4 Thuruwila Wera Raw Water Quality 
Thuruwila
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2010.01.15 10 5 8.4 TMTC 350 14 125 Nil

2010.02.15 10 7 7.6 TMTC 350 20 125 Nil

2010.03.25 10 7 7.6 12 350 20 125 Nil

2010.04.20 10 7 7.6 10 350 20 125 Nil

2010.05.25 10 7 8.4 12 370 40 125 4 0.033 1.7021 64 0.7 Nil

2010.07.12 15 6 8.2 10 400 38 160 4.4 0.032 0.5 0.568 168 0.104 1.8 1

2010.8.20 15 6 8.2 20 410 40 160 3.5 0.032 0.2 0.568 150 0.001 2 5

2010.09.23 10 5 8.0 10 350 20 160 3.9 0.289 0.3 0.99 80 0.582 0.6 5

2010.10.27 15 4 7.8 12 300 44 76 2.9 0.029 0.5 0.89 180 0.482 0.58 5

2010.11.10 10 8 7.0 80 180 18 70 110 10

2010.12.14 15 9 7.8 TMTC 200 20 76 100 20

2011.02.01 20 20 7.0 80 280 30 120 90 10

2011.03.08 15 8 7.5 80 310 36 84 72 8

2011.04.27 5 7 7.6 40 300 30 80 * * * * 70 * * 6

2011.06.27 40 17 8.2 TMTC 480 144 92 9.70 0.4 2.45 104 0.23 4 20

2011.7.21 70 37 8.7 80 530 120 130 2.40 0.01 2.75 190 0.13 2 20

2011.8.29 20 14 8.1 100 420 100 100 4.20 0.14 112 0.03 0 18

2011.9.05 15 7 7.4 20 460 80 120 2.60 0.64 0.23 120 0.15 1 6

2011.10.26 70 3 7.1 20 500 53 170 0.80 0.27 NT 189 0.06 12 6

2011.11.28 10 1 8.0 4 420 68 119 0.80 0.36 NT 176 0.09 23 2

2011.12.27 10 3 7.3 2 420 63 132 1.00 0.38 NT 140 0.07 16 4

Ave 19 9 7.8 368 48 118  
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Appendix 5.2(b) Pilot Plant 

 
1 A Purpose of Pilot Plant 

 

The water sources for this project contains relatively small amount of turbidity due to that from 

the tank for irrigation. Based on the condition, the following pilot plant was implemented to 

verify the possible usage of ecological purification system to purify the water.  Ecological 

purification system is similar to slow sand filter system, which uses the algae and organisms to 

purify water. The following characteristics are unique to ecological purification system:  

a. A water depth above filtration media shall be shallow, and sunlight shall be reachable to 

the surface of the media. 

b. Velocity of the filtration media will be set to approximately 10 m/day to supply enough 

oxygen for algae and organisms. 

c. Filtration media can be relatively bigger in size and uniformity coefficient due to the 

physical filtration is not a main purpose of the filter.  

d. When algae on the surface of the filtration media starts floating in the water by detaching 

themselves, this algae is recommended to be removed through the installation of an 

overflow device and it can also help cleaning the surface of the filtration media less 

frequently.    

To verify a quality of the water purification by ecological purification system with the special 

characteristics mentioned above, this pilot plant was conducted.  The location of the pilot plant 

was chosen to be inside the existing Sacred City Water Treatment Plant property where has been 

using rapid sand filter systems to purify water from Thissa Tank.     

   

2 Outline of the Pilot Plant Facilities  

 

For this pilot plant, 1) the water was extracted from the existing aerator in the Sacred City Water 

Treatment Plant, 2) the water was conveyed by gravity to the roughing filter where upflow 

velocity is 30 m/day, and 3) the water was conveyed to sand filter No.1 for filtration. Sand filter 

No.2 used smaller sizes of filtration media than sand filter No.1 and used the raw water directly 

from the aerator. Sand filter No.3 was implemented using the treated water by the roughing 

filter because the filtration head loss was observed after commencement of sand filter No.2 

operation. At the same time, the water source of sand filter No.2 was changed to the treated 

water by the roughing filter.  The more details of the facilities are included in Figure 1. Layout 

of Pilot Plant. 

App. 5.2 - 3
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3 Results of the Pilot Plant   

 

The results, including the turbidity and color (however, the color does not reflect the true color 

due to a lack of turbidity removal form the water), of the water during the pilot plant operation 

is listed in the following Tables, Figures and Pictures.  
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Figure 1  Layout of Pilot Plant 

 

Operation started Date
Aerator (Existing)

Roughing Filter
(Up flow)

Sand Filter
(Down flow)

Drain

Flow Control Valve
H

Sand Filter
(Down flow)

H

No1

No2

Sand Filter
(Down flow)

H

July 3rd

July 6th

July 24th

流出口

荒ろ過より

取水口Intake

Roughing Filter

Sand Filter

No3

No2

No3

No1

No1

Filtration speed

7-10m

15 cm

Filter media Depth (H)

No2

Filtration speed

5m

10 cm

Filter media Depth (H)

No3

Filtration speed

5m

10 cm

Filter media Depth (H)

A
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Table 1  Treated Water Quality of Pilot Plant (1/2) 

Turbidity Color Turbidity Color Turbidity Color Filtration rate Turbidity Color Filtration rate Turbidity Color Filtration rate
(NTU) (degree) (NTU) (degree) (NTU) (degree) m/d (NTU) (degree) m/d (NTU) (degree) m/d

 9:00 19.7 38.0 14.8 31.0 12.4 29.5 7.8
 17:00 29.6 46.0 15.8 33.5 12.7 31.5 7.1

8:45 21.2 36.5 13.5 29.5 10.2 25.5 7.8
 18:00 24.0 37.0 13.9 30.0 10.9 27.0 7.1
 8:45 19.5 36.0 9.2 25.5 8.0 24.5 4.6
18:00 21.8 35.5 14.9 30.0 11.8 28.0 8.7
9:00 19.9 36.5 13.8 32.5 12.5 29.5 8.7 15.0 38.0

17:30 24.0 34.0 14.3 27.5 11.5 25.5 7.8 15.9 34.0
  9:00 20.4 37.5 13.7 31.0 11.8 28.0 8.7 15.6 34.0
18:00 21.2 41.0 13.2 30.0 9.5 27.5 7.1 14.9 36.0
 8:45 18.1 39.5 8.5 26.0 7.0 22.5 1.9 15.6 35.0

 17:00 19.4 38.0 12.9 31.0 10.4 28.5 7.8 13.3 34.5
 8:45 19.1 38.0 12.0 30.0 9.9 27.0 6.0 14.2 33.5

 17:50 24.4 42.0 14.2 32.5 9.4 26.0 6.0 13.6 34.0 3.2
 8:40 19.2 36.5 12.9 32.0 10.3 27.5 6.0 14.8 33.5 3.4
18:00 20.6 39.5 14.1 28.5 9.6 25.0 6.0 15.5 33.5 3.2
9:00 18.3 38.0 10.8 27.0 9.0 22.0 1.9 15.8 32.5 3.8

17:40 22.4 38.5 13.8 31.0 9.9 24.5 6.0 13.6 32.0 3.8
8:45 19.0 39.0 13.1 32.0 9.8 26.5 5.6 14.4 32.5 1.9

18:00 19.6 32.0 14.2 29.5 4.7 19.0 5.6 11.7 29.0 2.9
8:50 19.6 37.5 13.4 34.0 9.9 29.5 6.0 14.2 31.5 3.8

17:45 23.0 39.5 15.7 33.5 10.6 26.5 6.0 12.2 30.5 4.4
9:15 18.9 36.5 15.5 33.0 11.4 28.5 6.5 14.4 30.9 4.8

17:45 18.0 36.5 12.9 31.0 5.2 20.5 3.9 12.2 29.0 4.8
8:45 17.7 35.5 12.6 32.0 9.2 26.0 6.5 12.4 30.5 4.4

8:45 20.6 37.5 14.5 31.0 9.4 24.5 6.5 13.1 26.5 4.8
17:45 21.8 36.5 15.3 24.2 5.1 18.0 0.9 10.9 25.0 3.8
8:45 18.4 42.5 12.4 32.0 6.7 24.0 5.2 11.7 30.0 4.8

17:50 26.4 43.0 15.2 35.0 6.7 23.5 6.0 10.3 27.0 3.8
9:10 21.8 44.0 12.8 32.5 9.2 27.5 6.0 11.4 27.5 3.8

17:45 24.2 45.0 14.6 33.0 7.0 24.0 6.5 8.5 23.5 3.1
8:45 19.9 41.5 13.1 33.0 8.8 27.0 7.1 11.3 27.0 4.4

17:45 24.2 42.0 14.5 34.0 7.6 24.0 6.5 7.7 22.0 3.1
8:45 19.9 42.0 15.4 32.0 8.1 26.0 6.5 9.0 24.0 2.9

17:15 24.6 42.0 15.5 35.0 8.5 24.5 7.8 7.0 23.5 2.9
8:40 19.5 44.0 9.8 29.0 6.2 23.0 10.0 25.0 4.8

17:00 25.8 44.0 15.9 33.0 4.9 21.5 2.6 7.4 22.5 2.1
9:15 21.4 36.5 14.2 34.0 8.9 25.5 5.2 9.5 26.0 2.3

17:30 24.0 40.5 15.2 31.0 6.9 21.0 3.4 8.7 23.5 2.5 14.0 33.5 3.8
9:00 20.2 38.5 15.0 31.5 6.1 23.5 1.2 8.7 24.5 2.9 14.0 33.5 3.8

18:00 24.8 41.0 13.8 32.5 5.4 23.5 1.3 7.2 22.0 1.9 13.1 32.0 3.8
8:40 19.9 40.5 14.1 32.5 7.4 26.0 4.1 10.9 26.0 2.9 13.8 35.5

17:50 21.0 40.0 14.5 33.0 7.3 25.0 4.9 7.0 23.5 2.3 12.4 32.5 8.4
9:00 23.4 38.5 14.4 33.0 10.0 26.0 2.2 12.1 28.0 3.8 13.1 30.5 8.0

17:50 24.0 40.5 15.6 34.5 7.2 23.5 3.9 8.1 24.0 2.9 11.7 32.0 8.4
9:00 25.0 42.0 15.5 33.5 9.2 26.5 4.6 10.2 27.0 3.8 12.5 31.0 4.8

18:00 18.4 44.0 11.5 37.0 5.8 24.5 3.9 4.7 25.0 3.3 6.9 28.5 4.6
9:00 21.6 42.0 14.4 35.5 9.5 26.0 4.6 10.6 28.5 4.8 12.0 29.5 5.3

15:45 29.8 47.0 19.5 40.0 8.1 26.0 3.4 6.8 22.0 4.2 8.8 23.5 7.1
9:00 22.6 43.5 14.7 35.0 8.5 30.0 4.6 10.6 29.0 5.7 11.4 30.0 6.5

16:00 27.6 49.5 15.1 38.0 7.2 25.0 4.5 9.1 25.5 4.8 10.2 26.0 6.1
10:10 23.6 44.0 13.7 31.5 10.2 27.0 1.0 12.0 27.0 7.6 10.0 28.0 3.8

 17:15 24.0 46.0 18.1 39.5 4.6 23.5 3.1 16.0 5.7 8.1 25.0 4.8
8:30 21.0 45.0 15.1 37.5 10.3 29.5 3.1 11.5 31.5 4.3 11.8 30.0 3.8

17:00 28.0 50.0 12.0 32.0 7.3 28.5 2.6 6.9 23.5 3.8 7.4 23.0 3.8
9:15 20.2 44.0 11.3 32.0 3.6 21.0 1.6 12.5 33.5 1.9 11.3 28.5 2.3

18:15 27.0 48.0 11.5 31.5 3.3 25.0 0.9 7.7 25.5 3.8 6.3 25.0 2.9
7:30 21.4 44.0 17.0 37.5 11.2 31.0 5.2 10.7 26.0 1.9 11.2 30.0 3.2

17:00 32.0 56.0 17.0 40.5 8.1 29.0 1.3 12.7 34.0 5.3 7.1 28.0 1.9
8:00 20.0 44.5 15.8 39.0 12.9 32.0 4.3 14.9 37.0 5.5 11.7 29.5 2.9

16:45 31.2 52.0 15.4 35.5 6.3 24.0 2.4 8.8 26.5 6.1 7.3 25.0 3.8

2012/7/31

2012/8/3

2012/8/4

2012/8/5

2012/8/1

2012/8/2

2012/7/30

2012/7/27

2012/7/19

2012/7/20

2012/7/21

2012/7/22

2012/7/26

2012/7/28

2012/7/29

2012/7/11

2012/7/12

2012/7/23

2012/7/25

2012/7/24

2012/7/13

2012/7/14

2012/7/15

2012/7/16

2012/7/17

2012/7/18

2012/7/4

2012/7/5

2012/7/10

2012/7/7

2012/7/8

2012/7/9

2012/7/6

Raw Water Roughing Filter No.3 Filter

2012/7/3

Date/ Time

No.1 Filter No.2 Filter
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Table 2  Treated Water Quality of Pilot Plant (2/2) 

Turbidity Color Turbidity Color Turbidity Color Filtration rate Turbidity Color Filtration rate Turbidity Color Filtration rate
(NTU) (degree) (NTU) (degree) (NTU) (degree) m/d (NTU) (degree) m/d (NTU) (degree) m/d

10:00 29.0 50.0 15.6 33.0 5.7 12.8 29.0 2.9
18:00 31.2 56.0 20.0 42.5 8.0 30.0 2.4 14.2 35.0 5.7 8.8 27.0 3.2
8:45 26.2 53.0 18.3 42.0 14.9 36.5 5.2 14.4 35.5 5.7 11.8 31.0 2.9

18:00 28.0 51.0 19.2 38.0 9.6 29.5 2.2 12.4 31.5 4.8 9.1 27.0 3.3
8:30 24.6 47.0 18.0 42.0 15.9 40.0 5.2 4.8

17:30 32.0 57.0 20.0 45.0 8.8 30.5 3.9 12.2 34.0 5.5 7.3 26.5 2.9
8:00 23.6 52.0 18.6 40.5 13.3 35.0 4.9 14.8 38.0 5.3 10.7 31.0 1.9

17:15 33.4 62.0 17.7 42.5 9.5 32.5 2.1 9.9 32.5 3.2 7.4 25.5 2.1
8:00 23.4 51.0 15.3 39.5 10.9 34.0 1.5 14.9 36.5 4.2 10.4 30.0 1.9

18:15 33.2 58.0 14.9 40.0 6.6 29.0 1.2 11.0 32.5 4.0 5.6 28.5 1.0

28.8 57.0 10.9 56.0
17:30 30.8 56.0 26.0 56.0 16.2 43.5 6.5 17.0 42.0 4.8 20.0 45.5 7.6
8:30 27.6 55.0 23.6 53.0 13.1 39.5 2.6 17.7 43.5 4.3 16.7 41.5 6.7

8:15 26.2 51.0 21.2 43.0 16.4 44.0 3.1 16.9 40.5 2.9 17.4 41.0 3.8
17:30 29.0 68.0 26.0 52.0 11.4 41.0 3.1 12.0 35.5 2.9 12.5 34.5 3.8

17:45 38.6 72.0
8:30 35.0 66.0 25.0 50.0 10.6 34.0 2.2 11.7 35.0 1.2 12.1 33.5 2.0

17:50 47.4 80.0 22.6 58.0 13.3 43.5 2.7 12.2 35.5 1.6 12.4 39.0 1.8
9:30 24.8 55.0 5.9 23.5 1.8 15.5 41.0 1.5 20.0 45.5 1.9

17:30 35.2 71.0 28.0 65.0 14.7 47.5 4.1 12.8 40.5 1.8 11.7 39.5 1.9
9:20 27.4 62.0 24.6 59.0 17.4 45.0 3.4 15.5 45.0 1.6 16.9 45.5 1.7

17:00 35.6 76.0 28.0 67.0 15.9 45.5 4.3 12.9 40.5 1.6 13.4 41.5 1.8
9:00 35.0 62.0 27.6 54.0 16.9 48.5 3.9 16.4 45.0 1.6 16.8 44.5 1.7

18:00 49.5 87.0 31.0 63.0 13.7 42.5 1.6 16.2 42.5 1.9 15.5 43.5 3.8
8:40 30.8 58.0 25.0 52.0 18.0 44.0 4.6 17.2 42.5 1.8 21.0 47.5 4.7

18:20 43.5 67.0 30.2 57.0 12.8 37.0 2.9 15.6 37.5 1.9 14.7 36.0 3.5
8:50 29.4 59.0 26.8 57.0 16.9 43.5 3.5 17.4 44.0 2.3 17.0 40.5 3.0

18:10 27.6 56.0 24.4 51.0 17.4 39.5 3.9 17.8 42.5 4.1 14.5 35.5 3.1
9:00 24.6 57.0 15.0 43.0 9.1 34.0 2.7 14.2 38.0 3.6 13.5 37.0 1.8

18:00 35.0 69.0 24.8 50.0 14.2 41.5 1.9 18.0 45.5 3.1 13.2 36.5 2.3
9:00 30.6 63.0 19.9 48.5 16.7 44.0 3.9 14.2 39.5 1.9

18:10 43.5 72.0 19.8 46.0 12.8 37.5 2.8 9.9 31.5 1.1
9:20 35.4 58.0 26.4 52.0 16.7 42.5 3.7 19.0 45.5 4.1 17.3 41.5 2.5

17:30 48.6 84.0 29.2 64.0 14.5 43.0 1.7 18.8 49.0 2.9 14.5 38.0 2.5
9:15 37.6 72.0 28.2 63.0 16.5 47.5 3.1 19.2 49.0 3.0 17.1 46.0 2.3

17:20 53.1 87.0 33.4 69.0 12.2 44.5 2.5 17.4 49.5 0.7 14.3 45.0 1.0
9:20 34.8 63.0 24.8 54.0 16.5 43.5 2.9 19.9 47.0 3.8 18.8 45.0 2.3

18:00 54.3 79.0 31.4 52.0 10.9 36.5 0.1 16.5 40.5 1.8 13.8 37.0 2.2
9:20 45.9 73.0 28.4 59.0 16.2 45.0 2.5 19.4 46.5 2.8 18.4 45.0 1.9

17:55 59.4 100.5
9:10 41.1 82.5

Roughing Filter

Date/ Time

No.1 Filter No.2 Filter No.3 Filter

2012/8/25

2012/8/16

2012/8/18

2012/8/23

2012/8/22

2012/8/19

2012/8/21

2012/8/17

2012/8/20

2012/8/10

2012/8/24

2012/8/7

Raw Water

2012/8/8

2012/8/28

2012/8/29

2012/8/11

2012/8/9

2012/8/12

2012/8/13

2012/8/14

2012/8/15

2012/8/26

2012/8/27

2012/8/6

 
 

Based on tables above, a trend of the treated water qualities of sand filter Nos.1, 2 and 3 in 

mornings and afternoons is that the water qualities in afternoons are better than that in mornings.  

The trends were observed from the following dates: 

The water quality 15th day after sand filter No.1 operation commencement 

The water quality 6th day after sand fitter No. 2 operation commencement 

The water quality 2nd day after sand filter No.3operation commencement      

 

After the trends were observed in each sand filter, the average values of the turbidity of the 

treated water in sand filter No.1 are 11.5 degree for mornings and 9.3 degree for afternoons.  

Similarly, these values in sand filter No.2 are 13.9 degree for mornings and 11.6 degree for 

afternoons and that in sand filter No.3 are 14.3 degree for mornings and 11.0 degree for 
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afternoons. These results can be speculated due to the algae and organism activities during 

daytimes.    

 

3.1 The Result of Sand Filter No.1 

 

The average values of the turbidity and color in the raw water during the Pilot Plant operation 

were 26.5 degrees and 49.1degree respectively. The average values of the turbidity and color in 

the treated water by roughing filter were 17.5 degrees and 39.5 degrees respectively. By 

comparing the values before and after the roughing filter, 34% of the turbidity and 20% of the 

color were removed. The average values of the turbidity and color in the treated water by sand 

filter No.1 were 10.3 degrees and 30.6 degrees respectively, and 41% of the turbidity of 23% of 

the color were removed in comparison with the values at the treated water by roughing filter.  

The overall 61% of the turbidity and 38% of the color were removed through the facilities 

mentioned above.   

 

At the beginning of the pilot plant operation, the targeted velocity was maintained in sand filter 

No.1. However, the targeted velocity could not be maintained, not due to increase in the 

filtration head loss, rather due to the following reasons: when the clear water reservoir in WTP 

was filled up to the maximum capacity, the intake pump in Sacred City WTP was stopped, and 

the enough water was not secured for the pilot plan operation and due to clogging in the pilot 

plant. 
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Figure 2  Treated Water Quality of No1 Sand Filter 

 

3.2 The Result of Sand Filter No.2 

 

The average values of the turbidity and color in the treated water by sand filter No.2 during the 

pilot plant operation were 12.9 degrees and 33.1 degrees respectively. By comparing the values 

in the treated water by roughing filter, 27% of the turbidity and 18% of the color were removed.  

The overall 52% of the turbidity and 34% of the color were removed during the process by 

comparing the values with the raw water. From July 22, 2012, the water source of sand filter 

No.2 was changed from the raw water to the treated water by roughing filter because the 

filtration head loss was increased after July 6, 2012.   

Turbidity of No.1 Filter
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Figure 3  Treated Water Quality of No2 Sand Filter 

 

3.3 The Result of Sand Filter No.3 

 

The average values of the turbidity and color in the treated water by sand filter No.3 during the 

pilot plant operation were 12.6 degrees and 34.1 degrees respectively. By comparing the values 

in the treated water by roughing filter, 37% of the turbidity and 25% of the color were removed.  

The overall 58% of the turbidity and 39% of the color were removed during the process by 
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comparing the values with the raw water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4  Treated Water Quality of No3 Sand Filter 

 

3.4 Comparison of Treated Water Quality in Each Sand Filter Nos. 1, 2 and 3 

The following figures show the turbidity and color of the treated water for each sand filter Nos.1, 

2 and 3. Based on the results, the turbidity and color of the water in each sand filter was 

improved. The water quality did not show any progressive or improvement and hit equilibrium 

state 3 to 4 weeks (1 week for sand filter No.3) after the commencement of the pilot plant 
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operation. In addition, due to deterioration in the raw water quality, the treated water quality was 

also similarly worsened. The similar results were observed from each sand filter without 

noticeable difference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5  Water Quality Comparison of Each Sand Filter  

 

3.5 Comparison of Color 

 

The colors of raw water and the treated water were compared as shown in the pictures below: 
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Picture 1  Water Color Comparison of Raw and Treated Water 

 

After the treated water in the pilot plant was compared with the treated water from the Sacred 

City WTP and Thuruwila WTP where water was treated using rapid sand filter system, the 

treated water from the pilot plant was much more yellowish green color. Since the water in 

Wahalkada Tank, which is one of the project water sources, in comparison with the water in 

Thissa Tank, which is water source for Sacred City WTP, had the similar color of yellowish 

green. Therefore with the result of the pilot plant, the implementation of ecological 

purification/slow sand system will not improve the color of the water in the Wahalkada Tank.  

In addition, the removal rate of the turbidity in pilot plant is worse than that in Thuruwila WTP.  

The turbidity of the treated water in Sacred City WTP is higher due to the treatment process was 

not functioned properly since the facilities have been aged and the filter sand was contaminated 

by over used. Near the end of the pilot plant operation, the sand of existing rapid sand filter was 

started to be replaced with new.     

 

 

Bottle Water
Turbidity:0

Color:0

Thuruwila WTP
Tap Water

Turbidity:4.5
Color:12.0

Type-1
Turbidity:9.2

Color:26.5

Bottle Water
Turbidity:0

Color:0

Bottle Water
Turbidity:0

Color:0

Type-2
Turbidity:10.2

Color:27.0

Bottle Water
Turbidity:0

Color:0

Type-3
Turbidity:12.5

Color:31.0

Sacred City WTP
Tap Water

Turbidity:9.4
Color:20.5

Bottle Water
Turbidity:0

Color:0

Type-1
Turbidity:9.2

Color:26.5

Sacred City WTP
Tap Water

Turbidity:9.4
Color:20.5

Sacred City WTP
Raw Water

Turbidity:25.0
Color:42.0

Wahalkada
Raw Water

Turbidity:15.1
Color:36.5
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4 The Situation of the Pilot Plant   

The pilot plant was terminated on August 28, 2012 due to the water source quality was 

worsened, and the pictures of the roughing fitters and others were taken to show the conditions.  

To describe the observed conditions of the water source, a portion of the submerged water pump 

was above the water surface, and the silt from the bottom of the reservoir was pumped up. 

 

 

 

 

 

 

 

 

 

 

 

Picture 2  Roughing Filter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 3  Sand Filter Surface and Intake Pumps 

Roughing Filter : Surface Roughing Filter : 5cm from surface

No2. Filter
Operation days : 54days

No1. Filter
Operation days : 57days

Intake Pumps

Submergible Pump

No3. Filter
Operation days : 34days
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4.1 Roughing Filter   

 

When the installed valve at the bottom of the roughing filter was opened for drain, a large 

amount of silt was observed. The removal of the turbidity by the roughing filter can be assumed 

to be effective. Reddish worms from the drained silt were also observed. Therefore, it can be 

stated that in addition to the physical turbidity removal, the biotical removal can be performed 

by the roughing filter. On the surface of the roughing filter, algae activities and a large amount 

of feces from organisms were observed. Approximately 5 cm below the surface, these 

mentioned above activities were much less observed.     

 

4.2. Sand Filter   

In sand filter No.1, sand as the filtration media was exposed because algae were removed from 

the surface a week prior to the pilot plant termination. In sand filter No.2, the green algae were 

thriving because enough time was passed for algae to grow. In sand filter No.3, green algae 

were not one of the dominated organisms, but the surface was covered by feces from organisms 

and algae. Filter No2 changed into the present state, after becoming like filter No3.             

 

5. Observation 

During the pilot plant operation, the water in the water source and the roughing filter contained 

much higher turbidity than water suitable for slow sand filter systems. Therefore, this condition 

was not suitable for ecological purification system to function properly and efficiently. Even the 

velocity in the sand filters were set lower than the original calculated velocity, the turbidity was 

insufficiently removed, less than 5 degrees. For the color, no difference was observed and the 

treated water was yellowish green color. The following table shows the water quality including 

the removal rates of turbidity and colors.    

 

The water source used for the pilot plant operation was taken during the middle of dry season 

which could affect the experiment results. For a purpose of the portable water sources, the 

Anuradhapura North Water Supply project is proposed to intake the water from Mahakandarawa 

Tank and Wahalkada Tank, which currently used only for the irrigation purpose. With the 

additional intake of the water for the portable water purpose, the water levels in both tanks can 

be lower than the current condition, and the similar condition to the Anuradhapura City Water 

Supply can be predicted. In considerations of the above conditions and results, the 

implementation of ecological purification system or slow sand filter system for the project is not 

suitable and recommended. In conclusion, the implementation of rapid sand filter system is 

recommended for the Anuradhapura North Water Supply project. And also it is recommended to 
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install ACF (Active Carbon Filter) as soon as possible to remove the odor, if a bad odor 

occurred in the treated water for a long period, after operation of Phase - 1 facility started.                    

 

Table 3   Raw water and Treated water quality 

 No1 filter No2 filter No3 filter 
Duration of Pilot Plant Jul.3rd-Aug.28th 

(57days) 
Jul.6th-Aug.28th

(54days) 
Jul.24th-Aug.28th

(36days) 
Raw water    

Turbidity Ave.(degree) 26.5 26.8 30.2 
Color Ave.(degree) 49.1 49.9 56.1 

Roughing filter water    
Turbidity Ave.(degree) 17.5 17.7 20.1 

Color Ave.(degree) 39.5 40.2 45.2 
Removal Rate Comparing with

 Raw water 
   

Turbidity (%) 34 34 33 
Color (%) 20 19 19 

Filter Water    
Turbidity Ave.(degree) 10.3 12.9 12.6 

Color Ave.(degree) 30.6 33.1 34.1 
Removal Rate Comparing with 

Raw Water 
   

Turbidity (%) 61 52 58 
Color (%) 38 34 39 

Removal Rate Comparing with 
Roughing Filter Water 

   

Turbidity (%) 41 27 37 
Color (%) 23 18 25 
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WTP Capacity Calculation for Mahakanadarawa Phase 2

WTP CAPACITY CALCULATION FOR MAHAKANADARAWA PHASE 2

1. General
1.1 1) Plant Capacity : Q = 19,000 m3/d

= 792 m3/hr
= 13.2 m3/min
= 0.22 m3/s

2) Production loss : = 5.0 %

3) Production capacity : Q = 18,100 m3/d
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WTP Capacity Calculation for Mahakanadarawa Phase 2

1.2 Flow diagram
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WTP Capacity Calculation for Mahakanadarawa Phase 2

2. Receiving Well
2.1 Design Criteria

1) Detention Time : > 1.50 min

2.2 Design
1) Units : = 1
2) Length : = 4.00 m
3) Width : = 4.60 m
4) Depth : = 6.00 m
5) Effective capacity : = 110.4 m3
6) Detention Time : = 8.4 min …OK

3. Flash Mixing
3.1 Type

Hydraulic mixing by using a weir.

3.2 Design Criteria
1) G value : > 100  /s

2) Effective fall at the weir : = 1.00 m …OK

4. Flocculator
4.1 Type

Baffle channels

4.2 Design Criteria
1) Detention Time : = 20 min.

to 40 min.
2) G value : = 10  /s

to 75  /s
3) GT value : = 23,000

to 210,000

4.3 Design
1) Number of Baffle Channels : = 8
2) Unit flow : = 1.6 m3/min
3) :

= 5 stages
4) :

= 62.8 m3
5) Detention Time : = 38.0 min …OK
6)

: = 27  /s …OK
7)

: = 72,694 …OK

5. Sedimentation Tank
5.1 Type

The energy provided by a weir with
an effective fall of 0.3m provides a G
value of 1000 s-1 at 20 C.

Number of stages of the Baffle
channel
Effective capacity of Baffle Channels
(refer to the Baffle channels
caluculation)

G value (refer to the Baffle
channels caluculation)
Gt value (refer to the Baffle
channels caluculation)
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WTP Capacity Calculation for Mahakanadarawa Phase 2

High-rate clarification by using upflow plate settlers

5.2 Design Criteria
1) Surface Load of the plate settlers : a = 7 mm/min

to 14 mm/min
2) Upward flow velocity : v < 80.0 mm/min
3) Effluent Weir Load : < 350 m3/day/m

5.3 Design
1) Sedimentation tank

- Units : = 8
- Unit flow : = 1.6 m3/min
- Length : L = 10.40 m
- Width : W = 4.00 m
- Depth : = 4.00 m

2) Characteristics of the plate
- Length of the plate : = 1.100 m
- Width of the plate : = 1.000 m
- Angle of the tilted plates : = 60 degree
- Spacing of the sloping parallel plates: = 0.075 m
-

: = 0.087 m
- Height of the sloping plates : = 0.953 m
- Effective settling area of the plate : = 0.550 m2/plate

3) Number of the plates
- Total length of the plate settlers : = 8.000 m
- Total width of the plate settlers : = 3.000 m
- Number of the plates : = 277 plates

4) Surface load of the plates
- Flow rate : = 1.6 m3/min
- Total effective area of the plates : = 152.4 m2
- Efficiency of the plates : = 90 %
- Surface load of the plates : = 12.0 mm/min …OK

5) Upward flow velocity
- Flow rate : = 1.6 m3/min
- Projected area of the plate settlers : = 24 m2
-

: = 69 mm/min …OK

6) Effluent Weir
- Number of effluent weirs : = 12 weirs/train
- Length of effluent weir : = 4.00 m
- Diameter of the orifice on the weir : = 0.03 m
- Perimeter of the orifice : = 0.09 m
- Spacing between orifices : = 0.10 m
- Number of orifices : = 78 per trough
- Total number of orifices : = 936 per train
-

Horizontal spacing of the sloping
parallel plates

Total length of the perimeter of the

Upward flow velocity through
projected area of the plate settlers
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WTP Capacity Calculation for Mahakanadarawa Phase 2

: = 88.17 m
- Effluent Weir Load : = 27 m3/day/m …OK

5.4 Average Sludge Production
1) Dry Solid Sludge

- Average turbidity : = 10.0 NTU
- Coefficient converting turbidity to SS: = 1.0
- Amount of dry solid sludge : = 0.2 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 60.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 1.1 t/d
- Amount of dry alum sludge : = 0.3 t/d

3) Dry Sludge Production Rate
- Total amount of dry sludge : = 0.5 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 0.2 %
- Total amount of wet sludge : = 234.5 m3/d

6. Rapid Sand Filter
6.1 Type

Down Flow, Single Media

6.2 Design Criteria
1) Filtration Rate : < 200.0 m/d
2) Filter Area per Unit : < 150.0 m2

6.3 Design
1) Units : = 8
2) Unit flow : = 2,375 m3/min

= 1.6 m3/min
3) Unit flow during one unit washing : = 2,714 m3/min

= 1.9 m3/min
4) Length of the filter : L = 5.50 m
5) Width of the filter : W = 3.00 m
6) Width of the gullet : = 1.30 m
7)

: = 2.00 m
8) Type of filter media : = Sand
9) Effective size of filter media : = 1.2 mm
10) Depth of filter bed : = 1.2 m
11) Unit Filtration Area : = 16.50 m2
12) Filtration Rate   : = 143.9 m/d …OK
13) :

= 164.5 m/d …OK
14) Filter Washing  Frequency : = 1  /d
15) Filter Washing Rate   

- Air scouring rate : = 1.00 m3/m2/min
- Air scouring duration : = 5.00 min

Filtration Rate  during one unit
washing

Maximum water depth above filter
media

orifices
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WTP Capacity Calculation for Mahakanadarawa Phase 2

- Backwashing rate : = 0.25 m3/m2/min
- Backwashing duration : = 10.00 min
- Backwashing rate per filter : = 4.13 m3/min

: = 0.07 m3/sec
16) Washing Water Discharge Rate

- Loss of settled water : Vs = 47.3 m3/unit/wash
- Backwashing amount : Vb = 41.3 m3/unit/wash
- Vs + Vb : = 88.6 m3/unit/wash
- Total amount for washing : = 708.4 m3/d
-

: = 3.7 %

7. Clear Water Tank
7.1 Design Criteria

1) Detention Time : = 1.00 hours

7.2 Design
1) Units : = 2
2) Length : = 17.00 m
3) Width : = 8.00 m
4) Depth : = 4.00 m
5) Effective capacity : = 1,088.0 m3
6) Detention Time : = 1.4 hrs …OK

8. Thickener
8.1 Design Criteria

1) Detention time of the sludge : = 24 hours
to 48 hours

2) : = 10 kg/m2/d
to 20 kg/m2/d

8.2 Amount of the sludge (Inflow to Thickener)
1) Dry Solid Sludge

- Raw water turbidity (high turbidity)

: = 40.0 NTU
- Amount of dry solid sludge : = 0.8 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 100.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 1.9 t/d
- Amount of dry alum sludge : = 0.5 t/d

3) Total Amount of Dry Sludge : = 1.2 t/d

4) Wet Sludge
- Percentage of sludge to water : = 0.2 %
- Total amount of wet sludge

(Inflow to Thickener) : = 612.6 m3/d

8.3 Design

Loading rate of solids per surface
area

Ratio of washed water to the
amount of water treated

4 times of average turbidity for
considering high turibidity period
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WTP Capacity Calculation for Mahakanadarawa Phase 2

1) Units : = 2
2) Diameter = 10.00 m
2) Area : = 78.50 m2
4) Depth : = 4.00 m
5) Effective capacity : = 628.0 m3 …OK

8.4 Average Sludge Production (Outflow from Thickener)
1) Average Dry Sludge Production Rate

- Total amount of dry sludge : = 0.5 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 4.0 %
- Total amount of wet sludge

(Outflow from Thickener) : = 11.7 m3/d

9. Backwash Recycle Tank
9.1 Design Criteria

1)

-
: = 150.2 m3

-
: = 265.7 m3

- Total (=required capacity) : = 415.9 m3

2) Depth : D = 2 m
to 4 m

9.2 Design
1) Units : = 2
2) Length : = 14.00 m
3) Width : = 5.00 m
4) Depth : = 3.00 m
5) Effective capacity : = 420.0 m3 …OK

9.3 Return of the Water to Receiving Well
-

: = 69.3 m3/hr
-

: = 8.8 %

11. Drying Bed
11.1 Design Guidance

1) Detention time to hold the sludge : > 3 months
to 4 months

2) : = 40 kg/m2
to 80 kg/m2

11.2 Amount of Sludge
1) Dry sludge on average : = 0.5 t/d

Loading rate of solids per surface
area

Tank must be large enough to
accommodate the oveflow from
thickener for 6 hours and waste
water of three sand filter backwash
discharge.

Waste water of three filter backwash
discharge

Oveflow from the Thickener for 6
hours

The water is returned to Receiving
Well for 6 hours.
Percentage of the water to the raw
water
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WTP Capacity Calculation for Mahakanadarawa Phase 2

2) Wet sludge on average : = 11.7 m3/d

11.3 Design
1) Units : = 6

- Duty : = 4
-

: = 2
2) Length : = 20.00 m
3) Width : = 12.50 m
4) Depth : = 1.00 m
5) Effective capacity : = 1,000.0 m3
6) Detention time : = 3.0 months …OK
7) Loading rate : = 42.2 kg/m2 …OK

12. Lagoon
12.1 Design Guidance

1) Overflow form receiving well : = 19,000 m3/d
: = 13.2 m3/min

1)
: = 263.9 m3

12.1 Design
1) Units : = 1
2) Length : = 27.00 m
3) Width : = 10.00 m
4) Depth : = 1.00 m
5) Effective capacity : = 270.0 m3 …OK

Overflow form receiving well for 20
min.

Stand-by (during the period of
dischrge of dry sludge from beds)

Lagoon should be large enough to
hold overflow from receiving well for
20 min.
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WTP Capacity Calculation for Mahakanadarawa Phase 2

Plant Capacity :    = 19,000 cu m/day

:    = 792 cu m/hour

:    = 13.2 cu m/min

:    = 0.220 cu m/sec

Number of flocculation channel :    = 8 units

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No.1&2 No.2&3 No.3&4 No.4&5 No.5&6 No.6&7 No.7&8 No.8&9

1. General Descriptions

1) Design capacity m3/d (Q) 2,375 2,375 2,375 2,375 2,375 2,375 2,375 2,375 0

2) Width of wall m (Ww) 0.900 0.900 0.900 0.900 0.900 0.600 0.600 0.600 0.600

3) No. of wall in one raw - (Nw) 6 6 6 6 6 1 1 1 1

4) Depth m 3.00 3.00 3.00 3.00 3.00

2. Loss of down flow

1) Downflow depth m (Hb) 0.08 0.10 0.15 0.20 0.25

2) Downflow velocity m/s (vb) 0.380 0.310 0.200 0.150 0.120

3) Downflow coefficent of friction loss - (fb) 3.5 3.5 3.5 3.5 3.5

4) No. of down flows 3 3 3 3 3

5) hb = fb/2/9.8*vb2*no. of down flows m 0.0774 0.0515 0.0214 0.0121 0.0077 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

3. Loss of over flow

1) Overflow depth m (Ho) 0.10 0.10 0.20 0.20 0.30 0.30 0.30 0.50 0.50

2) Oveflow velocity m/s (vo) 0.305 0.305 0.153 0.153 0.102 0.153 0.153 0.092 0.000

3) Downflow coefficent of friction loss - (fb) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

4) No. of over flows 3 3 3 3 3 1 1 1 1

4) ho = fb*vo2/2/9.8*no. of over flows m 0.029 0.029 0.007 0.007 0.003 0.000 0.000 0.002 0.002 0.001 0.000

4. Loss of friction

1) R = Ww*Lc/2/(Ww+Lc) m (R) 0.180 0.180 0.180 0.180 0.180

2) n = roughness coefficient - (n) 0.013 0.013 0.013 0.013 0.013

3) vc=velocity m/s (vc) 0.051 0.051 0.051 0.051 0.051

4) C2 = 1/n2*R1/3 - (C2) 3,341 3,341 3,341 3,341 3,341

5) Length of ditch m (L1) 5.5 5.5 5.5 5.5 5.5

6) Length of wall m (Lw) 2.820 2.800 2.650 2.600 2.450

7) L = L1 + Lw*(Nw+1) m (L) 25.240 25.100 24.050 23.700 22.650

8) hf = L n^2vc^2/R^(4/3) m 0.000 0.000 0.000 0.000 0.000

5. Total Loss of Head

1) H = h1 + h2 + h3 m 0.251 0.106 0.080 0.029 0.019 0.011 0.000 0.000 0.002 0.002 0.001 0.000 0.000 0.000 0.000 0.000

6. G-value Total

1) Volume of raw m3 (V) 12.49 12.50 12.56 12.58 12.64 63 m3 (TTL Volume of Flloculation Basin)

2) Detention time min (T) 7.57 7.58 7.62 7.63 7.67 38.1 min (TTL Detention Time)

3) Density of Water (at 25 degree) kg/m3 (ρ) 997

4) Viscosity of Water (x 10-3) kg/m/s (μ) 0.898 17.7

5) Acceleration of Gravity m/s2 (g) 9.8 Ave G

6) G=(H⋅ρ⋅Q⋅g/(V⋅μ))
0.5 s-1 (G) 50.9 44.4 26.5 21.4 16.1 26.6

7) Gt value - 23,153 20,208 12,117 9,803 7,414 72,694 (23,000 to 210,000)

Ave. Turbidity=

GCT= 1,286,684

Hydraulic Flocculation (Baffle Walls, Up and Down)

Item
No.

Descriptions Unit Symbol
Nos. of Stages Between Raws
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WTP Capacity Calculation for Mahakanadarawa Phase 2

Chlorine Dosage

1. Chlorine application points
1). Receiving Well (Pre-chlorination)
2). Clear Water Tank (Post-chlorination)

2. Flow rate for pre- and post chlorination:
= 19,000 m3/d
= 800 m3/hr

3. Dosage of pre-chlorination
Maximum 5.0 mg/L
Average 2.0 mg/L
Minimum 1.0 mg/L

4. Dosage of post-chlorination
Maximum 2.0 mg/L
Average 1.0 mg/L
Minimum 0.5 mg/L

5. Amount of Chlorine
Amount of chlorine can be calculated by using the formula:

V: amount of chlorine to be used  (kg/h)
Q: flow rate (m3/h)
R: chlorine dosage (mg/L)

flow (m3/h)
amount of
chlorine
(kg/h)

max. 5.0 800 4.0
ave. 2.0 800 1.6
min. 1.0 800 0.8
max. 2.0 800 1.6
ave. 1.0 800 0.8
min. 0.5 800 0.4

flow (m3/h)
amount of
chlorine
(kg/h)

total amount of
chlorine
(kg/h)

Pre- 5.0 800 4.0
Post- 2.0 800 1.6
Pre- 2.0 800 1.6
Post- 1.0 800 0.8
Pre- 1.0 800 0.8
Post- 0.5 800 0.4

6. Required number of chlorne cylinders to be used
Yield of chlorine gas from one ton cylinder without an evaporator

= 8.0 kg/h
Maximum amount of chlorine dosage

= 5.6 kg/h
Required number of cylinders

= 1 cylinders
Prepare 2 times to maintain chlorination during changeover of cylinders

= 2 cylinders

7. Storage of cylinders
Storage of cylinders

= 30 days for average dosage
Average amount of chlorine dosage

= 2.4 kg/h
= 57.6 kg/d
= 1,728.0 kg/month
= 1.7 t/month

Storage of cylinders for 30 days for average dosage
= 2 cylinders

Average 2.4

Minimum 1.2

chlorine dosage
(mg/L)

Pre-chlorine

Post-chlorine

chlorine dosage
(mg/L)

Maximum 5.6

10
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WTP Capacity Calculation for Mahakanadarawa Phase 1

WTP CAPACITY CALCULATION FOR MAHAKANADARAWA PHASE 1

1. General
1.1 1) Plant Capacity : Q = 9,500 m3/d

= 396 m3/hr
= 6.6 m3/min
= 0.11 m3/s

2) Production loss : = 5.0 %

3) Production capacity : Q = 9,000 m3/d
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WTP Capacity Calculation for Mahakanadarawa Phase 1

1.2 Flow diagram
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WTP Capacity Calculation for Mahakanadarawa Phase 1

2. Receiving Well
2.1 Design Criteria

1) Detention Time : > 1.50 min

2.2 Design
1) Units : = 1
2) Length : = 4.00 m
3) Width : = 4.60 m
4) Depth : = 6.00 m
5) Effective capacity : = 110.4 m3
6) Detention Time : = 16.7 min …OK

3. Flash Mixing
3.1 Type

Hydraulic mixing by using a weir.

3.2 Design Criteria
1) G value : > 100  /s

2) Effective fall at the weir : = 1.00 m …OK

4. Flocculator
4.1 Type

Baffle channels

4.2 Design Criteria
1) Detention Time : = 20 min.

to 40 min.
2) G value : = 10  /s

to 75  /s
3) GT value : = 23,000

to 210,000

4.3 Design
1) Number of Baffle Channels : = 4
2) Unit flow : = 1.6 m3/min
3) :

= 5 stages
4) :

= 62.8 m3
5) Detention Time : = 38.0 min …OK
6)

: = 27  /s …OK
7)

: = 72,694 …OK

5. Sedimentation Tank
5.1 Type

The energy provided by a weir with
an effective fall of 0.3m provides a G
value of 1000 s-1 at 20 C.

Number of stages of the Baffle
channel
Effective capacity of Baffle Channels
(refer to the Baffle channels
caluculation)

G value (refer to the Baffle
channels caluculation)
Gt value (refer to the Baffle
channels caluculation)
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High-rate clarification by using upflow plate settlers

5.2 Design Criteria
1) Surface Load of the plate settlers : a = 7 mm/min

to 14 mm/min
2) Upward flow velocity : v < 80.0 mm/min
3) Effluent Weir Load : < 350 m3/day/m

5.3 Design
1) Sedimentation tank

- Units : = 4
- Unit flow : = 1.6 m3/min
- Length : L = 10.40 m
- Width : W = 4.00 m
- Depth : = 4.00 m

2) Characteristics of the plate
- Length of the plate : = 1.100 m
- Width of the plate : = 1.000 m
- Angle of the tilted plates : = 60 degree
- Spacing of the sloping parallel plates: = 0.075 m
-

: = 0.087 m
- Height of the sloping plates : = 0.953 m
- Effective settling area of the plate : = 0.550 m2/plate

3) Number of the plates
- Total length of the plate settlers : = 8.000 m
- Total width of the plate settlers : = 3.000 m
- Number of the plates : = 277 plates

4) Surface load of the plates
- Flow rate : = 1.6 m3/min
- Total effective area of the plates : = 152.4 m2
- Efficiency of the plates : = 90 %
- Surface load of the plates : = 12.0 mm/min …OK

5) Upward flow velocity
- Flow rate : = 1.6 m3/min
- Projected area of the plate settlers : = 24 m2
-

: = 69 mm/min …OK

6) Effluent Weir
- Number of effluent weirs : = 12 weirs/train
- Length of effluent weir : = 4.00 m
- Diameter of the orifice on the weir : = 0.03 m
- Perimeter of the orifice : = 0.09 m
- Spacing between orifices : = 0.10 m
- Number of orifices : = 78 per trough
- Total number of orifices : = 936 per train
-

Horizontal spacing of the sloping
parallel plates

Total length of the perimeter of the

Upward flow velocity through
projected area of the plate settlers
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WTP Capacity Calculation for Mahakanadarawa Phase 1

: = 88.17 m
- Effluent Weir Load : = 27 m3/day/m …OK

5.4 Average Sludge Production
1) Dry Solid Sludge

- Average turbidity : = 10.0 NTU
- Coefficient converting turbidity to SS: = 1.0
- Amount of dry solid sludge : = 0.1 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 60.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 0.6 t/d
- Amount of dry alum sludge : = 0.1 t/d

3) Dry Sludge Production Rate
- Total amount of dry sludge : = 0.2 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 0.2 %
- Total amount of wet sludge : = 117.3 m3/d

6. Rapid Sand Filter
6.1 Type

Down Flow, Single Media

6.2 Design Criteria
1) Filtration Rate : < 200.0 m/d
2) Filter Area per Unit : < 150.0 m2

6.3 Design
1) Units : = 4
2) Unit flow : = 2,375 m3/min

= 1.6 m3/min
3) Unit flow during one unit washing : = 3,167 m3/min

= 2.2 m3/min
4) Length of the filter : L = 5.50 m
5) Width of the filter : W = 3.00 m
6) Width of the gullet : = 1.30 m
7)

: = 2.00 m
8) Type of filter media : = Sand
9) Effective size of filter media : = 1.2 mm
10) Depth of filter bed : = 1.2 m
11) Unit Filtration Area : = 16.50 m2
12) Filtration Rate   : = 143.9 m/d …OK
13) :

= 191.9 m/d …OK
14) Filter Washing  Frequency : = 1  /d
15) Filter Washing Rate   

- Air scouring rate : = 1.00 m3/m2/min
- Air scouring duration : = 5.00 min

Filtration Rate  during one unit
washing

Maximum water depth above filter
media

orifices
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WTP Capacity Calculation for Mahakanadarawa Phase 1

- Backwashing rate : = 0.25 m3/m2/min
- Backwashing duration : = 10.00 min
- Backwashing rate per filter : = 4.13 m3/min

: = 0.07 m3/sec
16) Washing Water Discharge Rate

- Loss of settled water : Vs = 47.3 m3/unit/wash
- Backwashing amount : Vb = 41.3 m3/unit/wash
- Vs + Vb : = 88.6 m3/unit/wash
- Total amount for washing : = 354.2 m3/d
-

: = 3.7 %

7. Clear Water Tank
7.1 Design Criteria

1) Detention Time : = 1.00 hours

7.2 Design
1) Units : = 2
2) Length : = 17.00 m
3) Width : = 8.00 m
4) Depth : = 4.00 m
5) Effective capacity : = 1,088.0 m3
6) Detention Time : = 2.7 hrs …OK

8. Thickener
8.1 Design Criteria

1) Detention time of the sludge : = 24 hours
to 48 hours

2) : = 10 kg/m2/d
to 20 kg/m2/d

8.2 Amount of the sludge (Inflow to Thickener)
1) Dry Solid Sludge

- Raw water turbidity (high turbidity)

: = 40.0 NTU
- Amount of dry solid sludge : = 0.4 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 100.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 1.0 t/d
- Amount of dry alum sludge : = 0.2 t/d

3) Total Amount of Dry Sludge : = 0.6 t/d

4) Wet Sludge
- Percentage of sludge to water : = 0.2 %
- Total amount of wet sludge

(Inflow to Thickener) : = 306.3 m3/d

8.3 Design

Loading rate of solids per surface
area

Ratio of washed water to the
amount of water treated

4 times of average turbidity for
considering high turibidity period

6/10

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project  　         　　　      　　           Final Report

App. 5.2 - 32



WTP Capacity Calculation for Mahakanadarawa Phase 1

1) Units : = 2
2) Diameter = 10.00 m
2) Area : = 78.50 m2
4) Depth : = 4.00 m
5) Effective capacity : = 628.0 m3 …OK

8.4 Average Sludge Production (Outflow from Thickener)
1) Average Dry Sludge Production Rate

- Total amount of dry sludge : = 0.2 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 4.0 %
- Total amount of wet sludge

(Outflow from Thickener) : = 5.9 m3/d

9. Backwash Recycle Tank
9.1 Design Criteria

1)

-
: = 75.1 m3

-
: = 265.7 m3

- Total (=required capacity) : = 340.8 m3

2) Depth : D = 2 m
to 4 m

9.2 Design
1) Units : = 2
2) Length : = 14.00 m
3) Width : = 5.00 m
4) Depth : = 3.00 m
5) Effective capacity : = 420.0 m3 …OK

9.3 Return of the Water to Receiving Well
-

: = 56.8 m3/hr
-

: = 14.3 %

11. Drying Bed
11.1 Design Guidance

1) Detention time to hold the sludge : > 3 months
to 4 months

2) : = 40 kg/m2
to 80 kg/m2

11.2 Amount of Sludge
1) Dry sludge on average : = 0.2 t/d

Loading rate of solids per surface
area

Tank must be large enough to
accommodate the oveflow from
thickener for 6 hours and waste
water of three sand filter backwash
discharge.

Waste water of three filter backwash
discharge

Oveflow from the Thickener for 6
hours

The water is returned to Receiving
Well for 6 hours.
Percentage of the water to the raw
water
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2) Wet sludge on average : = 5.9 m3/d

11.3 Design
1) Units : = 4

- Duty : = 2
-

: = 2
2) Length : = 20.00 m
3) Width : = 12.50 m
4) Depth : = 1.00 m
5) Effective capacity : = 500.0 m3
6) Detention time : = 3.0 months …OK
7) Loading rate : = 42.2 kg/m2 …OK

12. Lagoon
12.1 Design Guidance

1) Overflow form receiving well : = 9,500 m3/d
: = 6.6 m3/min

1)
: = 131.9 m3

12.1 Design
1) Units : = 1
2) Length : = 27.00 m
3) Width : = 10.00 m
4) Depth : = 1.00 m
5) Effective capacity : = 270.0 m3 …OK

Overflow form receiving well for 20
min.

Stand-by (during the period of
dischrge of dry sludge from beds)

Lagoon should be large enough to
hold overflow from receiving well for
20 min.
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Plant Capacity :    = 9,500 cu m/day

:    = 396 cu m/hour

:    = 6.6 cu m/min

:    = 0.110 cu m/sec

Number of flocculation channel :    = 4 units

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No.1&2 No.2&3 No.3&4 No.4&5 No.5&6

1. General Descriptions

1) Design capacity m3/d (Q) 2,375 2,375 2,375 2,375 2,375 2,375 2,375 2,375 0

2) Width of wall m (Ww) 0.900 0.900 0.900 0.900 0.900 0.600 0.600 0.600 0.600

3) No. of wall in one raw - (Nw) 6 6 6 6 6 1 1 1 1

4) Depth m 3.00 3.00 3.00 3.00 3.00

2. Loss of down flow

1) Downflow depth m (Hb) 0.08 0.10 0.15 0.20 0.25

2) Downflow velocity m/s (vb) 0.380 0.310 0.200 0.150 0.120

3) Downflow coefficent of friction loss - (fb) 3.5 3.5 3.5 3.5 3.5

4) No. of down flows 3 3 3 3 3

5) hb = fb/2/9.8*vb2*no. of down flows m 0.0774 0.0515 0.0214 0.0121 0.0077 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

3. Loss of over flow

1) Overflow depth m (Ho) 0.10 0.10 0.20 0.20 0.30 0.30 0.30 0.50 0.50

2) Oveflow velocity m/s (vo) 0.305 0.305 0.153 0.153 0.102 0.153 0.153 0.092 0.000

3) Downflow coefficent of friction loss - (fb) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

4) No. of over flows 3 3 3 3 3 1 1 1 1

4) ho = fb*vo2/2/9.8*no. of over flows m 0.029 0.029 0.007 0.007 0.003 0.000 0.000 0.002 0.002 0.001 0.000

4. Loss of friction

1) R = Ww*Lc/2/(Ww+Lc) m (R) 0.180 0.180 0.180 0.180 0.180

2) n = roughness coefficient - (n) 0.013 0.013 0.013 0.013 0.013

3) vc=velocity m/s (vc) 0.051 0.051 0.051 0.051 0.051

4) C2 = 1/n2*R1/3 - (C2) 3,341 3,341 3,341 3,341 3,341

5) Length of ditch m (L1) 5.5 5.5 5.5 5.5 5.5

6) Length of wall m (Lw) 2.820 2.800 2.650 2.600 2.450

7) L = L1 + Lw*(Nw+1) m (L) 25.240 25.100 24.050 23.700 22.650

8) hf = L n^2vc^2/R^(4/3) m 0.000 0.000 0.000 0.000 0.000

5. Total Loss of Head

1) H = h1 + h2 + h3 m 0.251 0.106 0.080 0.029 0.019 0.011 0.000 0.000 0.002 0.002 0.001 0.000 0.000

6. G-value Total

1) Volume of raw m3 (V) 12.49 12.50 12.56 12.58 12.64 63 m3 (TTL Volume of Flloculation Ba

2) Detention time min (T) 7.57 7.58 7.62 7.63 7.67 38.1 min (TTL Detention Time)

3) Density of Water (at 25 degree) kg/m3 (ρ) 997

4) Viscosity of Water (x 10-3) kg/m/s (μ) 0.898

5) Acceleration of Gravity m/s2 (g) 9.8 Ave G

6) G=(H⋅ρ⋅Q⋅g/(V⋅μ))
0.5 s-1 (G) 50.9 44.4 26.5 21.4 16.1 26.6

7) Gt value - 23,153 20,208 12,117 9,803 7,414 72,694 (23,000 to 210,000)

Ave. Turbidity=

GCT=

Hydraulic Flocculation (Baffle Walls, Up and Down)

Item
No.

Descriptions Unit Symbol
Nos. of Stages Between Raw
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Chlorine Dosage

1. Chlorine application points
1). Receiving Well (Pre-chlorination)
2). Clear Water Tank (Post-chlorination)

2. Flow rate for pre- and post chlorination:
= 9,500 m3/d
= 400 m3/hr

3. Dosage of pre-chlorination
Maximum 5.0 mg/L
Average 2.0 mg/L
Minimum 1.0 mg/L

4. Dosage of post-chlorination
Maximum 2.0 mg/L
Average 1.0 mg/L
Minimum 0.5 mg/L

5. Amount of Chlorine
Amount of chlorine can be calculated by using the formula:

V: amount of chlorine to be used  (kg/h)
Q: flow rate (m3/h)
R: chlorine dosage (mg/L)

flow (m3/h)
amount of
chlorine
(kg/h)

max. 5.0 400 2.0
ave. 2.0 400 0.8
min. 1.0 400 0.4
max. 2.0 400 0.8
ave. 1.0 400 0.4
min. 0.5 400 0.2

flow (m3/h)
amount of
chlorine
(kg/h)

total amount of
chlorine
(kg/h)

Pre- 5.0 400 2.0
Post- 2.0 400 0.8
Pre- 2.0 400 0.8
Post- 1.0 400 0.4
Pre- 1.0 400 0.4
Post- 0.5 400 0.2

6. Required number of chlorne cylinders to be used
Yield of chlorine gas from one ton cylinder without an evaporator

= 8.0 kg/h
Maximum amount of chlorine dosage

= 2.8 kg/h
Required number of cylinders

= 1 cylinders
Prepare 2 times to maintain chlorination during changeover of cylinders

= 2 cylinders

7. Storage of cylinders
Storage of cylinders

= 30 days for average dosage
Average amount of chlorine dosage

= 1.2 kg/h
= 28.8 kg/d
= 864.0 kg/month
= 0.9 t/month

Storage of cylinders for 30 days for average dosage
= 1 cylinders

Average 1.2

Minimum 0.6

chlorine dosage
(mg/L)

Pre-chlorine

Post-chlorine

chlorine dosage
(mg/L)

Maximum 2.8
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WTP Capacity Calculation for Wahalkada Phase 2

WTP CAPACITY CALCULATION FOR WAHALKADA PHASE 2

1. General
1.1 1) Plant Capacity : Q = 29,000 m3/d

= 1,208 m3/hr
= 20.1 m3/min
= 0.34 m3/s

2) Production loss : = 5.0 %

3) Production capacity : Q = 27,600 m3/d
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WTP Capacity Calculation for Wahalkada Phase 2

1.2 Flow diagram
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WTP Capacity Calculation for Wahalkada Phase 2

2. Receiving Well
2.1 Design Criteria

1) Detention Time : > 1.50 min

2.2 Design
1) Units : = 1
2) Length : = 5.00 m
3) Width : = 5.60 m
4) Depth : = 6.00 m
5) Effective capacity : = 168.0 m3
6) Detention Time : = 8.3 min …OK

3. Flash Mixing
3.1 Type

Hydraulic mixing by using a weir.

3.2 Design Criteria
1) G value : > 100  /s

2) Effective fall at the weir : = 1.00 m …OK

4. Flocculator
4.1 Type

Baffle channels

4.2 Design Criteria
1) Detention Time : = 20 min.

to 40 min.
2) G value : = 10  /s

to 75  /s
3) GT value : = 23,000

to 210,000

4.3 Design
1) Number of Baffle Channels : = 8
2) Unit flow : = 2.5 m3/min
3) :

= 7 stages
4) :

= 89.3 m3
5) Detention Time : = 35.5 min …OK
6)

: = 37  /s …OK
7)

: = 67,705 …OK

5. Sedimentation Tank
5.1 Type

The energy provided by a weir with
an effective fall of 0.3m provides a G
value of 1000 s-1 at 20 C.

Number of stages of the Baffle
channel
Effective capacity of Baffle Channels
(refer to the Baffle channels
caluculation)

G value (refer to the Baffle
channels caluculation)
Gt value (refer to the Baffle
channels caluculation)
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High-rate clarification by using upflow plate settlers

5.2 Design Criteria
1) Surface Load of the plate settlers : a = 7 mm/min

to 14 mm/min
2) Upward flow velocity : v < 80.0 mm/min
3) Effluent Weir Load : < 350 m3/day/m

5.3 Design
1) Sedimentation tank

- Units : = 8
- Unit flow : = 2.5 m3/min
- Length : L = 14.40 m
- Width : W = 4.00 m
- Depth : = 4.00 m

2) Characteristics of the plate
- Length of the plate : = 1.100 m
- Width of the plate : = 1.000 m
- Angle of the tilted plates : = 60 degree
- Spacing of the sloping parallel plates: = 0.075 m
-

: = 0.087 m
- Height of the sloping plates : = 0.953 m
- Effective settling area of the plate : = 0.550 m2/plate

3) Number of the plates
- Total length of the plate settlers : = 12.000 m
- Total width of the plate settlers : = 3.000 m
- Number of the plates : = 416 plates

4) Surface load of the plates
- Flow rate : = 2.5 m3/min
- Total effective area of the plates : = 228.6 m2
- Efficiency of the plates : = 90 %
- Surface load of the plates : = 12.2 mm/min …OK

5) Upward flow velocity
- Flow rate : = 2.5 m3/min
- Projected area of the plate settlers : = 36 m2
-

: = 70 mm/min …OK

6) Effluent Weir
- Number of effluent weirs : = 12 weirs/train
- Length of effluent weir : = 4.00 m
- Diameter of the orifice on the weir : = 0.03 m
- Perimeter of the orifice : = 0.09 m
- Spacing between orifices : = 0.10 m
- Number of orifices : = 78 per trough
- Total number of orifices : = 936 per train
-

Horizontal spacing of the sloping
parallel plates

Total length of the perimeter of the

Upward flow velocity through
projected area of the plate settlers
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: = 88.17 m
- Effluent Weir Load : = 41 m3/day/m …OK

5.4 Average Sludge Production
1) Dry Solid Sludge

- Average turbidity : = 10.0 NTU
- Coefficient converting turbidity to SS: = 1.0
- Amount of dry solid sludge : = 0.3 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 60.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 1.7 t/d
- Amount of dry alum sludge : = 0.4 t/d

3) Dry Sludge Production Rate
- Total amount of dry sludge : = 0.7 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 0.2 %
- Total amount of wet sludge : = 358.0 m3/d

6. Rapid Sand Filter
6.1 Type

Down Flow, Single Media

6.2 Design Criteria
1) Filtration Rate : < 200.0 m/d
2) Filter Area per Unit : < 150.0 m2

6.3 Design
1) Units : = 8
2) Unit flow : = 3,625 m3/min

= 2.5 m3/min
3) Unit flow during one unit washing : = 4,143 m3/min

= 2.9 m3/min
4) Length of the filter : L = 6.00 m
5) Width of the filter : W = 4.00 m
6) Width of the gullet : = 1.30 m
7)

: = 2.00 m
8) Type of filter media : = Sand
9) Effective size of filter media : = 1.2 mm
10) Depth of filter bed : = 1.2 m
11) Unit Filtration Area : = 24.00 m2
12) Filtration Rate   : = 151.0 m/d …OK
13) :

= 172.6 m/d …OK
14) Filter Washing  Frequency : = 1  /d
15) Filter Washing Rate   

- Air scouring rate : = 1.00 m3/m2/min
- Air scouring duration : = 5.00 min

Filtration Rate  during one unit
washing

Maximum water depth above filter
media

orifices
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- Backwashing rate : = 0.25 m3/m2/min
- Backwashing duration : = 10.00 min
- Backwashing rate per filter : = 6.00 m3/min

: = 0.10 m3/sec
16) Washing Water Discharge Rate

- Loss of settled water : Vs = 63.6 m3/unit/wash
- Backwashing amount : Vb = 60.0 m3/unit/wash
- Vs + Vb : = 123.6 m3/unit/wash
- Total amount for washing : = 988.8 m3/d
-

: = 3.4 %

7. Clear Water Tank
7.1 Design Criteria

1) Detention Time : = 1.00 hours

7.2 Design
1) Units : = 2
2) Length : = 21.00 m
3) Width : = 10.00 m
4) Depth : = 4.00 m
5) Effective capacity : = 1,680.0 m3
6) Detention Time : = 1.4 hrs …OK

8. Thickener
8.1 Design Criteria

1) Detention time of the sludge : = 24 hours
to 48 hours

2) : = 10 kg/m2/d
to 20 kg/m2/d

8.2 Amount of the sludge (Inflow to Thickener)
1) Dry Solid Sludge

- Raw water turbidity (high turbidity)

: = 40.0 NTU
- Amount of dry solid sludge : = 1.2 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 100.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 2.9 t/d
- Amount of dry alum sludge : = 0.7 t/d

3) Total Amount of Dry Sludge : = 1.9 t/d

4) Wet Sludge
- Percentage of sludge to water : = 0.2 %
- Total amount of wet sludge

(Inflow to Thickener) : = 935.0 m3/d

8.3 Design

Loading rate of solids per surface
area

Ratio of washed water to the
amount of water treated

4 times of average turbidity for
considering high turibidity period
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1) Units : = 2
2) Diameter = 12.50 m
2) Area : = 122.66 m2
4) Depth : = 4.00 m
5) Effective capacity : = 981.3 m3 …OK

8.4 Average Sludge Production (Outflow from Thickener)
1) Average Dry Sludge Production Rate

- Total amount of dry sludge : = 0.7 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 4.0 %
- Total amount of wet sludge

(Outflow from Thickener) : = 17.9 m3/d

9. Backwash Recycle Tank
9.1 Design Criteria

1)

-
: = 229.3 m3

-
: = 370.8 m3

- Total (=required capacity) : = 600.0 m3

2) Depth : D = 2 m
to 4 m

9.2 Design
1) Units : = 2
2) Length : = 15.00 m
3) Width : = 5.00 m
4) Depth : = 4.00 m
5) Effective capacity : = 600.0 m3 …OK

9.3 Return of the Water to Receiving Well
-

: = 100.0 m3/hr
-

: = 8.3 %

11. Drying Bed
11.1 Design Guidance

1) Detention time to hold the sludge : > 3 months
to 4 months

2) : = 40 kg/m2
to 80 kg/m2

11.2 Amount of Sludge
1) Dry sludge on average : = 0.7 t/d

Loading rate of solids per surface
area

Tank must be large enough to
accommodate the oveflow from
thickener for 6 hours and waste
water of three sand filter backwash
discharge.

Waste water of three filter backwash
discharge

Oveflow from the Thickener for 6
hours

The water is returned to Receiving
Well for 6 hours.
Percentage of the water to the raw
water
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2) Wet sludge on average : = 17.9 m3/d

11.3 Design
1) Units : = 6

- Duty : = 4
-

: = 2
2) Length : = 25.00 m
3) Width : = 15.00 m
4) Depth : = 1.00 m
5) Effective capacity : = 1,500.0 m3
6) Detention time : = 3.0 months …OK
7) Loading rate : = 43.0 kg/m2 …OK

12. Lagoon
12.1 Design Guidance

1) Overflow form receiving well : = 29,000 m3/d
: = 20.1 m3/min

1)
: = 402.8 m3

12.1 Design
1) Units : = 2
2) Length : = 25.00 m
3) Width : = 12.00 m
4) Depth : = 1.50 m
5) Effective capacity : = 900.0 m3 …OK

Overflow form receiving well for 20
min.

Stand-by (during the period of
dischrge of dry sludge from beds)

Lagoon should be large enough to
hold overflow from receiving well for
20 min.
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Plant Capacity :    = 29,000 cu m/day

:    = 1,208 cu m/hour

:    = 20.1 cu m/min

:    = 0.336 cu m/sec

Number of flocculation channel :    = 8 units

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No.1&2 No.2&3 No.3&4 No.4&5 No.5&6 No.6&7 No.7&8 No.8&9

1. General Descriptions

1) Design capacity m3/d (Q) 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625

2) Width of wall m (Ww) 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900

3) No. of wall in one raw - (Nw) 4 4 4 4 4 4 4 1 1 1 1 1 1

4) Depth m 3.00 3.00 3.00 3.00 3.00 3.00 3.00

2. Loss of down flow

1) Downflow depth m (Hb) 0.10 0.12 0.15 0.20 0.30 0.40 0.50 0.15 0.30 0.50

2) Downflow velocity m/s (vb) 0.470 0.390 0.310 0.230 0.160 0.120 0.090 0.310 0.160 0.090

3) Downflow coefficent of friction loss - (fb) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

4) No. of down flows 2 2 2 2 2 2 2 1 1 1

5) hb = fb/2/9.8*vb2*no. of down flows m 0.0789 0.0543 0.0343 0.0189 0.0091 0.0051 0.0029 0.0172 0.0046 0.0014

3. Loss of over flow

1) Overflow depth m (Ho) 0.30 0.30 0.50 0.50 0.50 0.60 0.60 0.30 0.30 0.50 0.50 0.50 0.60

2) Oveflow velocity m/s (vo) 0.155 0.155 0.093 0.093 0.093 0.078 0.078 0.155 0.155 0.093 0.093 0.093 0.078

3) Downflow coefficent of friction loss - (fb) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

4) No. of over flows 2 2 2 2 2 2 2 1 1 1 1 1 1

4) ho = fb*vo2/2/9.8*no. of over flows m 0.005 0.005 0.002 0.002 0.002 0.001 0.001 0.002 0.002 0.001 0.001 0.001 0.001

4. Loss of friction

1) R = Ww*Lc/2/(Ww+Lc) m (R) 0.225 0.225 0.225 0.225 0.225 0.225 0.225

2) n = roughness coefficient - (n) 0.013 0.013 0.013 0.013 0.013 0.013 0.013

3) vc=velocity m/s (vc) 0.052 0.052 0.052 0.052 0.052 0.052 0.052

4) C2 = 1/n2*R1/3 - (C2) 3,599 3,599 3,599 3,599 3,599 3,599 3,599

5) Length of ditch m (L1) 5.3 5.3 5.3 5.3 5.3 5.3 5.3

6) Length of wall m (Lw) 2.600 2.580 2.350 2.300 2.200 2.000 1.900

7) L = L1 + Lw*(Nw+1) m (L) 23.450 23.310 21.700 21.350 20.650 19.250 18.550

8) hf = L n^2vc^2/R^(4/3) m 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5. Total Loss of Head

1) H = h1 + h2 + h3 m 0.253 0.084 0.059 0.036 0.021 0.011 0.006 0.004 0.002 0.020 0.001 0.005 0.001 0.002 0.000 0.000

6. G-value Total

1) Volume of raw m3 (V) 12.66 12.67 12.73 12.74 12.77 12.83 12.85 89 m3 (TTL Volume of Flloculation Basin)

2) Detention time min (T) 5.03 5.03 5.06 5.06 5.07 5.09 5.11 35.5 min (TTL Detention Time)

3) Density of Water (at 25 degree) kg/m3 (ρ) 997

4) Viscosity of Water (x 10-3) kg/m/s (μ) 0.898 17.7

5) Acceleration of Gravity m/s2 (g) 9.8 Ave G

6) G=(H⋅ρ⋅Q⋅g/(V⋅μ))
0.5 s-1 (G) 55.8 53.3 36.5 30.6 19.8 15.1 12.2 37.2

7) Gt value - 16,841 16,105 11,060 9,305 6,032 4,628 3,735 67,705 (23,000 to 210,000)

Ave. Turbidity=

GCT= 1,198,383

Hydraulic Flocculation (Baffle Walls, Up and Down)

Item
No.

Descriptions Unit Symbol
Nos. of Stages Between Raws
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WTP Capacity Calculation for Wahalkada Phase 2

Chlorine Dosage

1. Chlorine application points
1). Receiving Well (Pre-chlorination)
2). Clear Water Tank (Post-chlorination)

2. Flow rate for pre- and post chlorination:
= 29,000 m3/d
= 1,200 m3/hr

3. Dosage of pre-chlorination
Maximum 5.0 mg/L
Average 2.0 mg/L
Minimum 1.0 mg/L

4. Dosage of post-chlorination
Maximum 2.0 mg/L
Average 1.0 mg/L
Minimum 0.5 mg/L

5. Amount of Chlorine
Amount of chlorine can be calculated by using the formula:

V: amount of chlorine to be used  (kg/h)
Q: flow rate (m3/h)
R: chlorine dosage (mg/L)

flow (m3/h)
amount of
chlorine
(kg/h)

max. 5.0 1,200 6.0
ave. 2.0 1,200 2.4
min. 1.0 1,200 1.2
max. 2.0 1,200 2.4
ave. 1.0 1,200 1.2
min. 0.5 1,200 0.6

flow (m3/h)
amount of
chlorine
(kg/h)

total amount of
chlorine
(kg/h)

Pre- 5.0 1,200 6.0
Post- 2.0 1,200 2.4
Pre- 2.0 1,200 2.4
Post- 1.0 1,200 1.2
Pre- 1.0 1,200 1.2
Post- 0.5 1,200 0.6

6. Required number of chlorne cylinders to be used
Yield of chlorine gas from one ton cylinder without an evaporator

= 8.0 kg/h
Maximum amount of chlorine dosage

= 8.4 kg/h
Required number of cylinders

= 2 cylinders
Prepare 2 times to maintain chlorination during changeover of cylinders

= 4 cylinders

7. Storage of cylinders
Storage of cylinders

= 30 days for average dosage
Average amount of chlorine dosage

= 3.6 kg/h
= 86.4 kg/d
= 2,592.0 kg/month
= 2.6 t/month

Storage of cylinders for 30 days for average dosage
= 3 cylinders

Average 3.6

Minimum 1.8

chlorine dosage
(mg/L)

Pre-chlorine

Post-chlorine

chlorine dosage
(mg/L)

Maximum 8.4

10

10/10

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project  　         　　　      　　           Final Report

App. 5.2 - 46
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WTP CAPACITY CALCULATION FOR WAHALKADA PHASE 1

1. General
1.1 1) Plant Capacity : Q = 14,500 m3/d

= 604 m3/hr
= 10.1 m3/min
= 0.17 m3/s

2) Production loss : = 5.0 %

3) Production capacity : Q = 13,800 m3/d
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WTP Capacity Calculation for Wahalkada Phase 1

1.2 Flow diagram
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WTP Capacity Calculation for Wahalkada Phase 1

2. Receiving Well
2.1 Design Criteria

1) Detention Time : > 1.50 min

2.2 Design
1) Units : = 1
2) Length : = 5.00 m
3) Width : = 5.60 m
4) Depth : = 6.00 m
5) Effective capacity : = 168.0 m3
6) Detention Time : = 16.7 min …OK

3. Flash Mixing
3.1 Type

Hydraulic mixing by using a weir.

3.2 Design Criteria
1) G value : > 100  /s

2) Effective fall at the weir : = 1.00 m …OK

4. Flocculator
4.1 Type

Baffle channels

4.2 Design Criteria
1) Detention Time : = 20 min.

to 40 min.
2) G value : = 10  /s

to 75  /s
3) GT value : = 23,000

to 210,000

4.3 Design
1) Number of Baffle Channels : = 4
2) Unit flow : = 2.5 m3/min
3) :

= 7 stages
4) :

= 89.3 m3
5) Detention Time : = 35.5 min …OK
6)

: = 37  /s …OK
7)

: = 67,705 …OK

5. Sedimentation Tank
5.1 Type

The energy provided by a weir with
an effective fall of 0.3m provides a G
value of 1000 s-1 at 20 C.

Number of stages of the Baffle
channel
Effective capacity of Baffle Channels
(refer to the Baffle channels
caluculation)

G value (refer to the Baffle
channels caluculation)
Gt value (refer to the Baffle
channels caluculation)

3/10

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project  　         　　　      　　ƁƁƁƁƁƁƁƁ Final Report

App. 5.2 - 49



WTP Capacity Calculation for Wahalkada Phase 1

High-rate clarification by using upflow plate settlers

5.2 Design Criteria
1) Surface Load of the plate settlers : a = 7 mm/min

to 14 mm/min
2) Upward flow velocity : v < 80.0 mm/min
3) Effluent Weir Load : < 350 m3/day/m

5.3 Design
1) Sedimentation tank

- Units : = 4
- Unit flow : = 2.5 m3/min
- Length : L = 14.40 m
- Width : W = 4.00 m
- Depth : = 4.00 m

2) Characteristics of the plate
- Length of the plate : = 1.100 m
- Width of the plate : = 1.000 m
- Angle of the tilted plates : = 60 degree
- Spacing of the sloping parallel plates: = 0.075 m
-

: = 0.087 m
- Height of the sloping plates : = 0.953 m
- Effective settling area of the plate : = 0.550 m2/plate

3) Number of the plates
- Total length of the plate settlers : = 12.000 m
- Total width of the plate settlers : = 3.000 m
- Number of the plates : = 416 plates

4) Surface load of the plates
- Flow rate : = 2.5 m3/min
- Total effective area of the plates : = 228.6 m2
- Efficiency of the plates : = 90 %
- Surface load of the plates : = 12.2 mm/min …OK

5) Upward flow velocity
- Flow rate : = 2.5 m3/min
- Projected area of the plate settlers : = 36 m2
-

: = 70 mm/min …OK

6) Effluent Weir
- Number of effluent weirs : = 12 weirs/train
- Length of effluent weir : = 4.00 m
- Diameter of the orifice on the weir : = 0.03 m
- Perimeter of the orifice : = 0.09 m
- Spacing between orifices : = 0.10 m
- Number of orifices : = 78 per trough
- Total number of orifices : = 936 per train
-

Horizontal spacing of the sloping
parallel plates

Total length of the perimeter of the

Upward flow velocity through
projected area of the plate settlers
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WTP Capacity Calculation for Wahalkada Phase 1

: = 88.17 m
- Effluent Weir Load : = 41 m3/day/m …OK

5.4 Average Sludge Production
1) Dry Solid Sludge

- Average turbidity : = 10.0 NTU
- Coefficient converting turbidity to SS: = 1.0
- Amount of dry solid sludge : = 0.1 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 60.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 0.9 t/d
- Amount of dry alum sludge : = 0.2 t/d

3) Dry Sludge Production Rate
- Total amount of dry sludge : = 0.4 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 0.2 %
- Total amount of wet sludge : = 179.0 m3/d

6. Rapid Sand Filter
6.1 Type

Down Flow, Single Media

6.2 Design Criteria
1) Filtration Rate : < 200.0 m/d
2) Filter Area per Unit : < 150.0 m2

6.3 Design
1) Units : = 4
2) Unit flow : = 3,625 m3/min

= 2.5 m3/min
3) Unit flow during one unit washing : = 4,833 m3/min

= 3.4 m3/min
4) Length of the filter : L = 6.00 m
5) Width of the filter : W = 4.00 m
6) Width of the gullet : = 1.30 m
7)

: = 2.00 m
8) Type of filter media : = Sand
9) Effective size of filter media : = 1.2 mm
10) Depth of filter bed : = 1.2 m
11) Unit Filtration Area : = 24.00 m2
12) Filtration Rate   : = 151.0 m/d …OK
13) :

= 201.4 m/d ...NG
14) Filter Washing  Frequency : = 1  /d
15) Filter Washing Rate   

- Air scouring rate : = 1.00 m3/m2/min
- Air scouring duration : = 5.00 min

Filtration Rate  during one unit
washing

Maximum water depth above filter
media

orifices
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WTP Capacity Calculation for Wahalkada Phase 1

- Backwashing rate : = 0.25 m3/m2/min
- Backwashing duration : = 10.00 min
- Backwashing rate per filter : = 6.00 m3/min

: = 0.10 m3/sec
16) Washing Water Discharge Rate

- Loss of settled water : Vs = 63.6 m3/unit/wash
- Backwashing amount : Vb = 60.0 m3/unit/wash
- Vs + Vb : = 123.6 m3/unit/wash
- Total amount for washing : = 494.4 m3/d
-

: = 3.4 %

7. Clear Water Tank
7.1 Design Criteria

1) Detention Time : = 1.00 hours

7.2 Design
1) Units : = 2
2) Length : = 21.00 m
3) Width : = 10.00 m
4) Depth : = 4.00 m
5) Effective capacity : = 1,680.0 m3
6) Detention Time : = 2.8 hrs …OK

8. Thickener
8.1 Design Criteria

1) Detention time of the sludge : = 24 hours
to 48 hours

2) : = 10 kg/m2/d
to 20 kg/m2/d

8.2 Amount of the sludge (Inflow to Thickener)
1) Dry Solid Sludge

- Raw water turbidity (high turbidity)

: = 40.0 NTU
- Amount of dry solid sludge : = 0.6 t/d

2) Dry Alum Sludge
- Alum dosage as Al2(SO4)

318H2O : = 100.0 mg/L
- Percentage of Al2O3 : = 16.0 %
- Solid alum dosage : = 1.5 t/d
- Amount of dry alum sludge : = 0.4 t/d

3) Total Amount of Dry Sludge : = 0.9 t/d

4) Wet Sludge
- Percentage of sludge to water : = 0.2 %
- Total amount of wet sludge

(Inflow to Thickener) : = 467.5 m3/d

8.3 Design

Loading rate of solids per surface
area

Ratio of washed water to the
amount of water treated

4 times of average turbidity for
considering high turibidity period
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1) Units : = 2
2) Diameter = 12.50 m
2) Area : = 122.66 m2
4) Depth : = 4.00 m
5) Effective capacity : = 981.3 m3 …OK

8.4 Average Sludge Production (Outflow from Thickener)
1) Average Dry Sludge Production Rate

- Total amount of dry sludge : = 0.4 t/d

4) Wet Sludge Production Rate
- Percentage of solids to water : = 4.0 %
- Total amount of wet sludge

(Outflow from Thickener) : = 8.9 m3/d

9. Backwash Recycle Tank
9.1 Design Criteria

1)

-
: = 114.6 m3

-
: = 370.8 m3

- Total (=required capacity) : = 485.0 m3

2) Depth : D = 2 m
to 4 m

9.2 Design
1) Units : = 2
2) Length : = 15.00 m
3) Width : = 5.00 m
4) Depth : = 4.00 m
5) Effective capacity : = 600.0 m3 …OK

9.3 Return of the Water to Receiving Well
-

: = 80.8 m3/hr
-

: = 13.4 %

11. Drying Bed
11.1 Design Guidance

1) Detention time to hold the sludge : > 3 months
to 4 months

2) : = 40 kg/m2
to 80 kg/m2

11.2 Amount of Sludge
1) Dry sludge on average : = 0.4 t/d

Loading rate of solids per surface
area

Tank must be large enough to
accommodate the oveflow from
thickener for 6 hours and waste
water of three sand filter backwash
discharge.

Waste water of three filter backwash
discharge

Oveflow from the Thickener for 6
hours

The water is returned to Receiving
Well for 6 hours.
Percentage of the water to the raw
water
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2) Wet sludge on average : = 8.9 m3/d

11.3 Design
1) Units : = 4

- Duty : = 2
-

: = 2
2) Length : = 25.00 m
3) Width : = 15.00 m
4) Depth : = 1.00 m
5) Effective capacity : = 750.0 m3
6) Detention time : = 3.0 months …OK
7) Loading rate : = 43.0 kg/m2 …OK

12. Lagoon
12.1 Design Guidance

1) Overflow form receiving well : = 14,500 m3/d
: = 10.1 m3/min

1)
: = 201.4 m3

12.1 Design
1) Units : = 2
2) Length : = 25.00 m
3) Width : = 12.00 m
4) Depth : = 1.50 m
5) Effective capacity : = 900.0 m3 …OK

Overflow form receiving well for 20
min.

Stand-by (during the period of
dischrge of dry sludge from beds)

Lagoon should be large enough to
hold overflow from receiving well for
20 min.
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Plant Capacity :    = 14,500 cu m/day

:    = 604 cu m/hour

:    = 10.1 cu m/min

:    = 0.168 cu m/sec

Number of flocculation channel :    = 4 units

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No.1&2 No.2&3 No.3&4 No.4&5 No.5&6 No.6&7 No.7&8 No.8&9

1. General Descriptions

1) Design capacity m3/d (Q) 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625 3,625

2) Width of wall m (Ww) 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900

3) No. of wall in one raw - (Nw) 4 4 4 4 4 4 4 1 1 1 1 1 1

4) Depth m 3.00 3.00 3.00 3.00 3.00 3.00 3.00

2. Loss of down flow

1) Downflow depth m (Hb) 0.10 0.12 0.15 0.20 0.30 0.40 0.50 0.15 0.30 0.50

2) Downflow velocity m/s (vb) 0.470 0.390 0.310 0.230 0.160 0.120 0.090 0.310 0.160 0.090

3) Downflow coefficent of friction loss - (fb) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

4) No. of down flows 2 2 2 2 2 2 2 1 1 1

5) hb = fb/2/9.8*vb2*no. of down flows m 0.0789 0.0543 0.0343 0.0189 0.0091 0.0051 0.0029 0.0172 0.0046 0.0014

3. Loss of over flow

1) Overflow depth m (Ho) 0.30 0.30 0.50 0.50 0.50 0.60 0.60 0.30 0.30 0.50 0.50 0.50 0.60

2) Oveflow velocity m/s (vo) 0.155 0.155 0.093 0.093 0.093 0.078 0.078 0.155 0.155 0.093 0.093 0.093 0.078

3) Downflow coefficent of friction loss - (fb) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

4) No. of over flows 2 2 2 2 2 2 2 1 1 1 1 1 1

4) ho = fb*vo2/2/9.8*no. of over flows m 0.005 0.005 0.002 0.002 0.002 0.001 0.001 0.002 0.002 0.001 0.001 0.001 0.001

4. Loss of friction

1) R = Ww*Lc/2/(Ww+Lc) m (R) 0.225 0.225 0.225 0.225 0.225 0.225 0.225

2) n = roughness coefficient - (n) 0.013 0.013 0.013 0.013 0.013 0.013 0.013

3) vc=velocity m/s (vc) 0.052 0.052 0.052 0.052 0.052 0.052 0.052

4) C2 = 1/n2*R1/3 - (C2) 3,599 3,599 3,599 3,599 3,599 3,599 3,599

5) Length of ditch m (L1) 5.3 5.3 5.3 5.3 5.3 5.3 5.3

6) Length of wall m (Lw) 2.600 2.580 2.350 2.300 2.200 2.000 1.900

7) L = L1 + Lw*(Nw+1) m (L) 23.450 23.310 21.700 21.350 20.650 19.250 18.550

8) hf = L n^2vc^2/R^(4/3) m 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5. Total Loss of Head

1) H = h1 + h2 + h3 m 0.253 0.084 0.059 0.036 0.021 0.011 0.006 0.004 0.002 0.020 0.001 0.005 0.001 0.002 0.000 0.000

6. G-value Total

1) Volume of raw m3 (V) 12.66 12.67 12.73 12.74 12.77 12.83 12.85 89 m3 (TTL Volume of Flloculation Basin)

2) Detention time min (T) 5.03 5.03 5.06 5.06 5.07 5.09 5.11 35.5 min (TTL Detention Time)

3) Density of Water (at 25 degree) kg/m3 (ρ) 997

4) Viscosity of Water (x 10-3) kg/m/s (μ) 0.898 17.7

5) Acceleration of Gravity m/s2 (g) 9.8 Ave G

6) G=(H⋅ρ⋅Q⋅g/(V⋅μ))
0.5 s-1 (G) 55.8 53.3 36.5 30.6 19.8 15.1 12.2 37.2

7) Gt value - 16,841 16,105 11,060 9,305 6,032 4,628 3,735 67,705 (23,000 to 210,000)

Ave. Turbidity=

GCT= 1,198,383

Hydraulic Flocculation (Baffle Walls, Up and Down)

Item
No.

Descriptions Unit Symbol
Nos. of Stages Between Raws
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Chlorine Dosage

1. Chlorine application points
1). Receiving Well (Pre-chlorination)
2). Clear Water Tank (Post-chlorination)

2. Flow rate for pre- and post chlorination:
= 14,500 m3/d
= 600 m3/hr

3. Dosage of pre-chlorination
Maximum 5.0 mg/L
Average 2.0 mg/L
Minimum 1.0 mg/L

4. Dosage of post-chlorination
Maximum 2.0 mg/L
Average 1.0 mg/L
Minimum 0.5 mg/L

5. Amount of Chlorine
Amount of chlorine can be calculated by using the formula:

V: amount of chlorine to be used  (kg/h)
Q: flow rate (m3/h)
R: chlorine dosage (mg/L)

flow (m3/h)
amount of
chlorine
(kg/h)

max. 5.0 600 3.0
ave. 2.0 600 1.2
min. 1.0 600 0.6
max. 2.0 600 1.2
ave. 1.0 600 0.6
min. 0.5 600 0.3

flow (m3/h)
amount of
chlorine
(kg/h)

total amount of
chlorine
(kg/h)

Pre- 5.0 600 3.0
Post- 2.0 600 1.2
Pre- 2.0 600 1.2
Post- 1.0 600 0.6
Pre- 1.0 600 0.6
Post- 0.5 600 0.3

6. Required number of chlorne cylinders to be used
Yield of chlorine gas from one ton cylinder without an evaporator

= 8.0 kg/h
Maximum amount of chlorine dosage

= 4.2 kg/h
Required number of cylinders

= 1 cylinders
Prepare 2 times to maintain chlorination during changeover of cylinders

= 2 cylinders

7. Storage of cylinders
Storage of cylinders

= 30 days for average dosage
Average amount of chlorine dosage

= 1.8 kg/h
= 43.2 kg/d
= 1,296.0 kg/month
= 1.3 t/month

Storage of cylinders for 30 days for average dosage
= 2 cylinders

Average 1.8

Minimum 0.9

chlorine dosage
(mg/L)

Pre-chlorine

Post-chlorine

chlorine dosage
(mg/L)

Maximum 4.2

10
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APPENDIX 5.3 (a) TRANSMISSION HYDRAULICS 
 

1. General 

 

The project area comprises six (6) DSDs, which are further divided into 194 GNDs covering 

about 2,863 km2. The six DSDs are Padaviya, Kebithigollewa, Medawachchiya, Rambewa, 

Horowpothana and Kahatagasdigiliya.  

 

Two (2) water sources are selected for the present integrated water supply system in the 

northern and southern parts of the project area, namely Wahalkada Wewa (tank) and 

Mahakanadarawa Wewa respectively, from where water is conveyed, after treatment, to the 

entire project area through two (2) transmission systems. 

 

The transmission system from the Mahakanadarawa Wewa is named as the Mahakanadarawa 

System, which will cover DSDs of Medawachchiya and Rambewa. The Wahalkada system from 

Wahalkada Wewa transmits treated water to three DSDs of Padaviya, Kebithigollewa, 

Horowpothana and Kahatagasdigiliya. 

 

From the demand projection for the year of 2034, the transmission capacity for the 

Mahakanadarawa and Wahalkada systems is determined as 17,100 m3/day and 26,900 m3/day 

respectively. 

 

Each transmission system is composed of a transmission main system and sub-main system. The 

main system is formed to cover the entire supply zone from the respective water treatment plant 

and the sub-system supplements the main system to convey bulk water to the elevated tanks, 

which are placed at strategic locations to distribute water to the new system of GNDs and 

transmit bulk water to the existing CBOs. 

 

This appendix presents the hydraulic analysis of the above systems.  

 

Transmission mains are planned between the water treatment plant and the service centers by 

pumping. Ground elevations at such sites for construction of the major facilities are important to 

determine the size of the transmission main and the dimensions of the pump facilities. Based on 

the topographical and line surveys, key ground elevations are determined as shown in 

Attachment 1. Position and ground elevation at the existing elevated tower of each CBO was 

also measured using GPS with high accuracy and summarized in Attachment 2. 

 

Pipe materials used for the transmission main and sub-main are selected PE pipes. Friction loss 

coefficient used for hydraulic analysis is 120 for both transmission main and sub-main. 
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2. Hydraulic Analysis of Transmission Main 

 

The schematic layouts of the transmission main systems are prepared in Figure 1, 2 and 3 of 

Attachment 3 showing Mahakanadarawa System, Wahalkada Sub-system A and Wahalkada 

Sub-system B respectively. Wahalkada Sub-system A shows the system covering northern part 

mainly for Padaviya and Kebithigollewa. Horowpothana and Kahatagasdigiliya, southern part 

of Wahalkada System is shown in Wahalkada Sub-system B. 

 

The summary of hydraulic analysis of each system is presented in Table 1 to 3. Table 1 shows 

hydraulic analysis 0f Mahakanadarawa System, Table 2 is for Wahalkada Sub-system and 

Wahalkada Sub-system is shown in Table 3. 

 

3. Hydraulic Analysis of Transmission Sub-main 

 

There are four branches are provided to the transmission main of Mahakanadarawa System. 

From these Branches, the transmission sub-mains are installed. Transmission sub-main from 

branch “a” convey water to East Rambewa Elevated Tank(I-4 ET) and other several existing 

tanks of CBOs. Other transmission sub-mains from Branch “b” to “d” feed water to CBOs.  

 

Wahalkada A System has one branch to convey water to Kah-Keb Median Elevated tank (II-4 

ET). Wahalkada Sub-system B has eight branches. Transmission Sub-main from Branch “e” 

feeds water to North Horowpothana Elevated Tank (II-6 ET), from Branch “g” sub-main 

supplies water to West Horowpothana Elevated Tank (II-8 ET) and Hamillewa Elevated Tank 

(II-10 ET) receive transmission water from Branch”h”. Other five branches provide water to the 

existing elevated tanks of CBOs. 

 

Schematic flow diagram of Transmission Sub-main and hydraulic analysis is presented in 

Attachment 4. 

App. 5.3 - 2



 

 

 

 

 

 

 

 

Attachment 1  Key Ground Elevation 
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Attachment 1  Key Elevation 

 

Transmission System Pump Station / Main Elevated Tank 
Ground 

Elevation (m) 
Mahakanadarawa 
System 

Water Treatment Plant I (Mahakanadarawa WTP) + 100 
Pump Station I-1 PS / Elevated Tank I-1 ET (Rambewa) +  95 

 Pump Sta.  I-2 PS (Medawachchiya) + 106 
 Elevated Tank I-2 ET (Issinbassagala) + 111 
 Elevated Tank I-3 ET (Ethakada) + 123 
 Elevated Tank I-4 East Rambewa + 114 
Wahalkada System Water Treatment Plant II (Wahalkada WTP) +   55 
 Elevated Tank II-1 ET (Wahalkada WTP) +  60 
 Pump Station II-1 PS / Elevated Tank II-2 ET 

(Kahatagollewa) 
+  73 

 Elevated Tank II-3 ET (Bogahawewa) +  73 
 Pump Station II-3 PS Elevated Tank II-4 ET 

(Kebithigollewa) 
+ 128 

 Elevated Tank II-5 (KAH-KEB Median) + 120 
 Pump Station II-4 PS (Weerasole) +  67 
 Elevated Tank II-6 (North Horowpothana) +  94 
 Pump Station II-5 PS / Elevated Tank II-7 ET 

(Horowpothana) 
+  79 

 Elevated Tank II-8 ET (West Horowpothana) + 120 
 Elevated Tank II-9 ET (Rathmalgahawewa) + 129 
 Elevated Tank II-10 ET (Hamillewa) + 105 
 Pump Station II-6 SP / Elevated Tank II-11 

(Kahatagasdigiliya) 
+ 143 
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Attachment 2  
Location and Ground Elevation of CBO’s Elevated Tank 
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Attachment 2 Location and Ground Elevation of Elevated Tank of CBO 

 
MSL

NORTH (m) EAST (m) ELEVATION (m)

1 KENDEWA SWASHAKTHI 664603.970 481253.586 112.898 8°29'21.32430"N 80°36'12.44520"E

2 IKIRIGOLLEWA IKRA 662092.197 472201.337 94.653 8°27'59.39684"N 80°31'16.50889"E 

3 SANGILIKANADARAWA ARUNALU 665706.709 471764.196 90.292 8°29'57.05005"N 80°31'02.13748"E

4 THALGAHAWEWA SAMAGI 663517.284 477083.836 103.412 8°28'45.88256"N 80°33'56.12191"E

5 WAMALGOLLEWA EKAMUTHU 664501.803 469956.806 89.404 8°29'17.78654"N 80°30'03.06612"E 

6 WEWELKETIYA RANGIRI 668227.150 486573.506 120.023 8°31'19.33597"N 80°39'06.35844"E 

7 MAHAKANADARAWAYAYA 1 NILDIYADAHARA 656466.574 474726.862 99.394 8°24'56.31748"N 80°32'39.19257"E 

8 KATUKELIYAWA EKSATH 665355.999 469784.072 84.675 8°29'45.58897"N 80°29'57.39823"E 

9 MAHAKANADARAWAYAYA 2 MAHASEN 658893.933 473972.038 96.536 8°26'15.32051"N 80°32'14.46764"E 

10 IHALAKOLONGASWEWA DIMUTHU 663807.244 488801.746 129.687 8°28'55.47584"N 80°40'19.26264"E 

11 BALAHONDAWEWA PRAGITHI 665968.449 484705.539 116.113 8°30'05.78762"N 80°38'05.30118"E 

12 KATUWELA JAYASHAKTHI 669691.690 467917.993 97.266 8°32'06.68268"N 80°28'56.27293"E 

13 HELABAGASWEWA SAMAGI 670102.118 474046.945 91.993 8°32'20.18058"N 80°32'16.69207"E 

14 ATAWEERAGOLLEWA SAMAGI 678470.948 475186.563 112.436 8°36'52.63135"N 80°32'53.79794"E

15 HIRULUGAMA EKAMUTHU 677938.244 480812.905 130.393 8°36'35.38704"N 80°35'57.83620"E 

16 WIRALMURIPPU RAN ARULNALU 669696.135 463212.757 77.757 8°32'06.70244"N 80°26'22.40406"E 

17 KADAWTHGAMA ISURU 673299.126 464249.928 96.207 8°34'04.01789"N 80°26'56.22119"E 

18 UNAGASWEWA RANDIYA DHAHARA 671866.519 479614.519 114.774 8°33'17.71676"N 80°35'18.73589"E 

19 KIRIGALWEWA NELUM 669632.180 477937.584 95.148 8°32'04.95501"N 80°34'23.93250"E 

20-1 MAHA-WTI DIRIYAMATHA 678471.857 468430.698 105.494 8°36'52.51250"N 80°29'12.82337"E 

20-2 MAHA-WT2 DIRIYAMATHA 680315.726 467626.161 89.703 8°37'52.51497"N 80°28'46.46147"E 

21 MAHADIVULWEWA GEMUNU 676164.148 472148.804 105.302 8°35'37.47655"N 80°31'14.48737"E

22 KIDAWARANKULAMA SISILA DIYADAHARA 680993.607 465052.584 85.448 8°38'14.51409"N 80°27'22.26157"E 

23 PERIYAKULAMA DIRIYAMATHA 676924.696 459826.997 85.675 8°36'01.90871"N 80°24'31.45909"E 

24 ETHAKADA RIDI NADI 678345.915 477608.708 116.692 8°36'48.60581"N 80°34'13.02523"E

25 AYYATIGEWEWA SHAKTHI 680186.462 491248.178 99.432 8°37'48.68756"N 80°41'39.14148"E 

26-1 ATAWEERAWEWA-40SQM AL-NAJA 683338.757 499613.965 83.392 8°39'31.33494"N 80°46'12.78663"E 

26-2 ATAWEERAWEWA-30SQM AL-NAJA 685333.318 500749.322 82.091 8°40'36.26359"N 80°46'49.92802"E 

27 NOT USED 

28 PARAKRAMAPURA PARAKUM 709985.668 500135.478 40.383 8°53'58.76270"N 80°46'29.84490"E 

29 18-KANUWAI SUWASEHANA 702458.268 500735.205 61.922 8°49'53.72688"N 80°46'49.47312"E 

30 BOGAHAWEWA SUWASETHA 700134.281 502880.913 62.008 8°48'38.07242"N 80°47'59.69244"E

31 MAHAKUMBUKWEWA VAJIRA 666156.924 489902.418 123.914 8°30'11.97431"N 80°40'55.23333"E 

32 MORAGAHAWILA PRAGATHI 658582.391 485281.579 124.752 8°26'05.35529"N 80°38'24.22148"E 

33 PALISPOTHANA JANASETHA 668782.013 489619.691 124.009 8°31'37.42672"N 80°40'45.96696"E

34 PANDERELLEWA SOBASISILA 654665.137 500466.464 100.256 8°23'57.92050"N 80°46'40.66896"E 

35 RANPATHWILA RANDIYA 656090.501 484827.674 110.307 8°24'44.23118"N 80°38'09.41089"E 

36 KOKMADUWA NILMINI 658739.866 489719.344 121.344 8°26'10.52438"N 80°40'49.30646"E 

37 GONAMERUWEWA SENATH 664593.964 490067.930 124.259 8°29'21.09643"N 80°41'00.65764"E 

38 TURUKKURAGAMA EKSATH 661338.330 489688.250 127.808 8°27'35.11237"N 80°40'48.26902"E 

39 MAHAWEWA PRAJA SHAKTHI 656720.825 493121.555 124.061 8°25'04.82075"N 80°42'40.54821"E 

40 MEEKUBUKWEWA APSARA 651872.435 502615.561 130.916 8°22'27.00666"N 80°47'50.91926"E 

41 NOT USED 

42 WELIGOLLEWA SHAM SHAM 650270.884 494904.760 104.453 8°21'34.86229"N 80°43'38.87106"E 

43 KUBUKGOLLEWA EKAMUTHU 658122.533 501481.478 88.570 8°25'50.46947"N 80°47'13.85369"E 

44 WADIGEWEWA PRADEEPA 664719.461 501228.399 75.463 8°29'25.22072"N 80°47'05.58473"E 

45 PRANGIYAWADIYA UPUL 664544.375 510638.434 73.296 8°29'19.48029"N 80°52'13.27515"E 

46 KAPUGOLLEWA JALASAVI 683045.183 507791.005 61.765 8°39'21.75618"N 80°50'40.27773"E

47 IHALA AGUNUCHCHIYA TRISTAR 670449.703 498224.793 102.078 8°32'31.75670"N 80°45'27.36312"E

48 ANOLONDAWEWA ALHIDRA 683432.070 502903.087 72.981 8°39'34.36988"N 80°48'00.38282"E 

49 WEERASOLE ADHIKWA 685257.169 505894.207 65.727 8°40'33.77234"N 80°49'38.23866"E 

50 MARADANKADAWALA HANSAJALA 672681.536 508397.109 66.295 8°33'44.38558"N 80°51'00.03912"E 

LONGITUDE
CBO
NO. VILLAGE NAME

NATIONAL GRID

NAME OF CBO LATITUDE
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Attachment 3  Hydraulic Analysis of Transmission Mains 
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SUMMARY OF TRANSMISSION HYDRAULICS

Table 1 Mahakandarawa Sysytem - I
SYSTEM / SECTUI\\ION GL WL Flow ND OD ID Length H. Dradient Head Loss Dy. WL Dy. Head Pressure

m m l/sec mm mm mm km o/oo m m m Rating
PHASE II (2034)

1 WTP - I 91.4 86.4 119.7 28 PN10
1.1 WTP - I to I - 1 PS 89.0 91.0 200.2 450 500 441 7.13 3.60 25.7 94.0 5 PN10

2 I - 1 PS 89.0 87.0 144.5 55 PN10
2.1 I - 1 PS to Br. "a" 78.4 154.6 450 500 441 3.20 2.23 7.1 137.3 59 PN10
2.2 Br. "a" to Br. "b" 90.3 128.7 400 450 397 3.80 2.65 10.1 127.3 37 PN10
2.3 Br. "b" to I - 2 PS 101.3 103.3 121.6 400 450 397 8.77 2.39 21.0 106.3 5 PN10

3 I - 2 PS 101.3 99.3 153.7 52 PN10
3.1 I - 2 PS to I - 2 ET 115.4 143.4 87.9 350 400 353 3.13 2.32 7.3 146.4 31 PN10

4 to I-2 PS 101.3 99.3 168.6 67 PN10
4.1 I - 2 PS to Br. "c" 100.3 32.7 300 355 313 7.10 0.67 4.7 163.8 64 PN10
4.2 Br. "c" to Br. "d" 105.0 29.5 250 280 247 4.15 1.75 7.3 156.5 52 PN10
4.3 Br. "d" to I - 3 ET 117.9 149 26.7 250 280 246.8 3.10 1.47 4.5 152.0 34 PN10

PHASE I (2024)
WTP - I 91.4 86.4 100.3 9 PN10

1 WTP - I to I - 1 PS 89 91 93.8 450 500 441 7.13 0.89 6.3 94.0 5 PN10

2 I - 1 PS 89 87 116.5 28 PN10
2.1 I- 1 PS to Br. "a" 78.4 77.8 450 500 441 3.2 0.63 2.0 114.5 36 PN10
2.2 Br. "a" to Br. "b" 90.3 63.5 400 450 397 3.8 0.72 2.7 111.8 21 PN10
2.3 Br. "b" to I - 2 PS 101.3 103.3 58.9 400 450 397 8.77 0.62 5.5 106.3 5 PN10

3 I - 2 PS 101.3 99.3 148.6 47 PN10
I - 2 PS to I - 2 ET 115.4 143.4 45.5 350 400 353 3.13 0.69 2.2 146.4 31 PN10

4 I-2 PS 101.3 99.3 154.4 53 PN16
4.1 I - 2 PS to Br. "c" 100.3 12.3 300 355 313 7.1 0.11 0.8 153.6 53 PN10
4.2 Br. "c" to Br. "d" 105 10.5 250 280 247 4.15 0.26 1.1 152.6 48 PN10
4.3 Br. "d" to I - 3 ET 117.9 149 8.7 250 280 246.8 3.1 0.18 0.6 152.0 34 PN10

note: Capacity (m3): 250 500 ~1250 additional head loss: delivery (pump sta.): 3 m
Water depth of elevated tank (m): 6 7 receiving (sump/elevated tank): 3 m

HWL LWL total: 6 m
Water Levels of Grounf Reservoir: GL + 2m GL - 2m

A
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Table 2 Wahalkada System - IIA (north)
SYSTEM / SECTUI\\ION GL WL Flow ND OD ID Length H. Dradient Head Loss Dy. WL Dy. Head Pressure

m m l/sec mm mm mm km o/oo m m m Rating
PHASE II (2034)

WTP - II 50 45 92.3 42 PN10
1 WTP - II to II - 1 PS 68.3 70.3 122.8 400 450 397 7.80 2.43 19.0 73.3 5 PN10

2 II - 1 PS 68.3 66.3 113.4 45 PN10
2.1 II - 1 PS to II - 3 ET 65.5 93.5 67.1 350 400 353 12.00 1.41 16.9 96.5 31 PN10

3 II - 1 PS 68.3 66.3 140.4 72 PN10
3.1 II - 1 PS to Br. "a" 90.5 118.5 48.9 350 400 353 10.1 0.78 7.9 132.5 42 PN10
3.2 Br. "a" to II - 2 PS 120.1 124 40.3 350 400 353 10 0.55 5.5 127.0 7 PN10

PHASE I (2024)
WTP - II 50 45 76.4 26 PN10

1 WTP - II to II - 1 PS 68.3 70.3 46.4 400 450 397 7.80 0.40 3.1 73.3 5 PN10

2 II - 1 PS 68.3 66.3 99.7 31 PN10
2.1 II - 1 PS to II - 3 ET 65.5 93.5 27.2 350 400 353 12.00 0.26 3.2 96.5 31 PN10

3 II - 1 PS 68.3 66.3 129.4 61 PN10
3.1 II - 1 PS to Br. "a" 90.5 118.5 18.3 350 400 353 10.10 0.13 1.3 128.1 38 PN10
3.2 Br. "a" to II - 2 PS 120.1 124 17.1 350 400 353 10.00 0.11 1.1 127.0 7 PN10

note: Capacity (m3): 250 500 ~1250 additional head loss: delivery (pump sta.): 3 m
Water depth of elevated tank (m): 6 7 receiving (sump/elevated tank): 3 m

HWL LWL total: 6 m
Water Levels of Grounf Reservoir: GL + 2m GL - 2m

A
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Table 3 Wahalkada System - IIB (south)
SYSTEM / SECTUI\\ION GL WL Flow ND OD ID Length H. Dradient Head Loss Dy. WL Dy. Head Pressure

m m l/sec mm mm mm km o/oo m m m Rating
PHASE II (2034)

1 WTP - II 50 45 103.0 53 PN10
WTP - II to II - 3 PS 56.2 58.2 176.2 450 500 441 14.70 2.84 41.8 61.2 5 PN10

2 II - 3 PS 56.2 54.2 125.0 69 PN10
2.1 II - 3 PS to Br. "b" 56.2 176.2 450 500 441 0.05 2.84 0.1 124.9 69 PN10
2.2 Br. "b" to Br. "c" 55.8 173.6 450 500 441 0.94 2.77 2.6 122.3 66 PN10
2.3 Br. "c" to Br. "d" 70.5 171.5 450 500 441 4.16 2.70 11.2 111.0 41 PN10
2.4 Br. "d" to Br. "e" 86.0 96.0 168.0 450 500 441 2.21 2.60 5.8 105.3 19 PN10
2.5 Br. "e" to II - 4 PS 73.5 82.5 162.2 450 500 441 8.10 2.44 19.8 85.5 12 PN10

39.5
3 II- 4 PS 73.5 78.5 161.2 88 PN16

87.3 31.6 300 355 291 6.00 0.90 5.4 155.8 69 PN16
3.1 II- 4 PS to Br. " g" 95 128 31.6 300 355 313 2.40 0.63 1.5 154.3 59 PN10
3.2 Br. " g" to II - 9 ET 122 150 13.0 300 355 313 10.80 0.12 1.3 153.0 31 PN10

4 II - 4 PS 73.5 78.5 177.8 104 PN16
4.1 II - 4 PS to Br. "f" 65.8 112.1 450 500 409 0.60 1.78 1.1 176.8 111 PN16

83.7 112.1 450 500 409 11.40 1.78 20.3 156.5 73 PN16
4.2 Br. "f" to Br. "h" 93.7 131.7 109.5 450 500 441 1.12 1.18 1.3 155.2 61 PN10
4.3 Br. "h" to II - 5 PS 135.5 148.0 65.0 450 500 441 9.28 0.45 4.2 151.0 16 PN10

PHASE I (2024)
1 WTP - II 50 45 68.7 19 PN10

WTP - II to II - 3 PS 56.2 58.2 69.7 450 500 441 14.70 0.51 7.5 61.2 5 PN10

2 II - 3 PS 56.2 54.2 100.6 44 PN10
2.1 II - 3 PS to Br. "b" 56.2 69.7 450 500 441 0.05 0.51 0.0 100.6 44 PN10
2.2 Br. "b" to Br. "c" 55.8 69.3 450 500 441 0.94 0.51 0.5 100.1 44 PN10
2.3 Br. "c" to Br. "d" 70.5 67.5 450 500 441 4.16 0.48 2.0 98.1 28 PN10
2.4 Br. "d" to Br. "e" 86 96 65.1 450 500 441 2.21 0.45 1.0 97.1 11 PN10
2.5 Br. "e" to II - 4 PS 73.5 82.5 64.3 450 500 441 8.10 0.44 3.6 93.5 20 PN10

3 II- 4 PS 73.5 78.5 154.2 81 PN16
87.3 9.8 300 355 291 6.00 0.10 0.6 153.5 66 PN16

3.1 II- 4 PS to Br. " g" 95 128 9.8 300 355 313 2.40 0.07 0.2 153.4 58 PN10
3.2 Br. " g" to II - 9 ET 122 150 6.5 300 355 313 10.80 0.03 0.4 153.0 31 PN10

4 II - 4 PS 73.5 78.5 156.6 83 PN16
4.1 II - 4 PS to Br. "f" 65.8 46.6 450 500 409 0.60 0.35 0.2 156.4 91 PN16

83.7 46.6 450 500 409 11.40 0.35 4.0 152.4 69 PN16
4.2 Br. "f" to Br. "h" 93.7 131.7 44.4 450 500 441 1.12 0.22 0.2 152.2 58 PN10
4.3 Br. "h" to II - 5 PS 135.5 148 32.8 450 500 441 9.28 0.13 1.2 151.0 16 PN10

note: Capacity (m3): 250 500 ~1250 additional head loss: delivery (pump sta.): 3 m
Water depth of elevated tank (m): 6 7 receiving (sump/elevated tank): 3 m

HWL LWL total: 6 m
Water Levels of Grounf Reservoir: GL + 2m GL - 2m

A
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Attachment 4  Hydraulic Analysis of Transmission Sub-main 
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TRANSMISSION SUB-MAIN
1 MAHAKANDAWARA SYSTEM
1) Branch "a"

PHASE II Dy. WL at Branch "a" 135.9 7.0 G-79,81,83
Demand

PH-II PH-I
CBO 82 3 3 2 1

7
CBO 82 3.3 2.1

84 2.9 2.0
2.9 G-84 3.3 G-82 85 2.9 1.9

86 2.0 1.3
87 1.6 1.4
93 2.2 1.8

0 25.9 21.4 18.5 13.9 6.9 4.9 94 2.3 1.81 3 6

6‐1N
D2

0

ND250 ND200 ND200 ND200 97 1.7 1.1
4.5 sub-total 18.9 13.4

New 79 1.6 0.2
2.2 G-93 G-85,97 G-86 G-87 81 3.7 0.5

4.6 2.0 1.6 83 1.6 0.2
sub-total 7.0 0.9

25 9 14 3

2 4 5

1‐1

1 2

6‐2

25.9 14.3
2.3 G-94

Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He
required l/s l/s mm mm mm km m/s ‰ m m m

0 95 135.9 40.9
0 ~ 1 Br. 4.5 25.9 250 280 247 0.30 0.54 0.4 0.1 135.8
1 ~ 2 CBO 4 15 84 103.4 2.9 21.4 200 225 198 6.70 0.69 0.8 5.2 130.5 27.1
2 ~ 3 CBO 1 16 85,97 112.9 4.6 18.5 200 225 198 4.73 0.60 0.6 2.8 127.7 14.8
3 ~ 4 Br. 7.0 13.9 200 225 198 0.50 0.45 0.4 0.2 127.5
4 ~ 5 CBO 11 15 86 116.1 2.0 6.9 150 180 159 3.20 0.35 0.3 0.9 126.6 10.5 B.P
5 ~ 6 Br. 4.9 4.9 150 180 159 2.20 0.25 0.2 0.3 126.3
4 7 N 28 I 4 ET 112 0 7 0 7 0 200 225 198 7 67 0 23 0 1 0 8 126 7 14 7 B P4 ~ 7 New 28 I-4 ET 112.0 7.0 7.0 200 225 198 7.67 0.23 0.1 0.8 126.7 14.7 B.P
1-1.1 CBO 9 15 93 100 2.2 4.5 100 125 110 4.10 0.47 0.8 3.1 132.6 32.6
1-1.2 CBO 7 15 94 105 2.3 2.3 100 125 110 4.10 0.24 0.2 0.9 131.7 26.7

6 ~ 6.1 CBO 6 9 82 120.0 3.3 3.3 100 125 110 1.70 0.35 0.4 0.7 125.5 5.5 B.P
6 ~ 6.2 CBO 10 18 87 129.7 1.6 1.6 100 125 110 5.80 0.17 0.1 0.7 125.6 -4.1 B.P

25.9 41.00
note: BP means booster pump requirednote: BP means booster pump required
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PHASE I Dy. WL at Branch "a" 113.2 0.9 G-79,81,83

2.0 G-84 2.1 G-82

7

0 14.3 10.7 8.7 5.7 4.8 3.5

3.6

1
2

3
4 5

6

6‐2

6‐1

1.8 G-93 G-85,97 G-86 G-87
3.0 1.3 1.4

1.8 G-94

Section Categor Press re GND GL Discharge Flo ND OD ID L i hf WL He He'

1‐1

1‐2

Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He He'
required l/s l/s mm mm mm km m/s ‰ m m m 18 *

0 95 113.2 18.2 131.2
0 ~ 1 Br. 14.3 250 280 247 0.30 0.30 0.1 0.0 113.1 131.1
1 ~ 2 CBO 4 15 84 103.4 2.0 10.7 200 225 198 6.70 0.35 0.2 1.5 111.7 8.3 129.7
2 ~ 3 CBO 1 16 85,97 112.9 3.0 8.7 200 225 198 4.73 0.28 0.1 0.7 111.0 -1.9 129.0
3 ~ 4 Br. 5.7 200 225 198 0.50 0.18 0.1 0.0 110.9 128.9
4 ~ 5 CBO 11 15 86 116.1 1.3 4.8 150 180 159 3.20 0.24 0.1 0.5 110.5 -5.6 128.5 B.P
5 ~ 6 Br. 3.5 150 180 159 2.20 0.18 0.1 0.2 110.3 128.3
4 ~ 7 New 28 I-4 ET 112.0 0.9 0.9 200 225 198 7.67 0.03 0.0 0.0 110.9 -1.1 128.3 B.P
1-1.1 CBO 9 15 93 100 1.8 3.6 100 125 110 4.10 0.38 0.5 2.1 108.4 8.4 126.2
1-1.2 CBO 7 15 94 105 1.8 1.8 100 125 110 4.10 0.19 0.1 0.6 109.7 4.7 125.6

6 ~ 6.1 CBO 6 9 82 120.0 2.1 2.1 100 125 110 1.70 0.22 0.2 0.3 110.0 -10.0 125.3 B.P
6 6 2 CBO 10 18 87 129 7 1 4 1 4 100 125 110 5 80 0 15 0 1 0 5 109 8 19 9 124 8 B P6 ~ 6.2 CBO 10 18 87 129.7 1.4 1.4 100 125 110 5.80 0.15 0.1 0.5 109.8 -19.9 124.8 B.P

note: * additional head loss given at the inflow of II-2 PS, Medawachchiya, BP means booster pump required
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2) Branch "b"
Phase II Dy WL at point "b" 125.8 Water Demand

PH II PH I
m3/d l/sec m3/d l/sec

2.25 3.1 GND111 266 3.1 205 2.4
G-106 G-111 GND109 155 1.8 127 1.5

84 7 (CBO 8) (CBO 3) 90 3 GND106 194 2 2 140 1 6

4
0

1 2

84.7 (CBO 8) (CBO 3) 90.3 GND106 194 2.2 140 1.6
1.8

G-109
(CBO 2) 94.7

Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He
required l/s l/s mm mm mm km m/s ‰ m m m

3

q
0 94 125.8

0 ~ 1 4.9 100 125 110 1.0 0.51 0.9 0.9 124.9
1 ~ 2 CBO 16 111 84.7 3.1 3.1 100 125 110 1.0 0.32 0.4 0.4 124.5 39.8
1 ~ 3 CBO 16 109 94.7 1.8 1.8 100 125 110 1.0 0.19 0.1 0.1 124.8 30.1
0 ~ 4 CBO 15 106 84.7 2.2 2.2 100 125 110 2.0 0.24 0.2 0.4 125.4 40.7

5.0
D WL i "b" 110 4Phase I Dy WL at point "b" 110.4

Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He
required l/s l/s mm mm mm km m/s ‰ m m m

0 94 110.4
0 ~ 1 3.8 100 125 110 1 0.40 0.6 0.6 109.8
1 ~ 2 CBO 16 111 84.7 2.4 2.4 100 125 110 1 0.25 0.2 0.2 109.6 24.9
1 ~ 3 CBO 16 109 94 7 1 5 1 5 100 125 110 1 0 15 0 1 0 1 109 7 15 01 ~ 3 CBO 16 109 94.7 1.5 1.5 100 125 110 1 0.15 0.1 0.1 109.7 15.0
0 ~ 4 CBO 15 106 84.7 1.6 1.6 100 125 110 2 0.17 0.1 0.2 110.2 25.5

3) Branch "c"
Phase II Water Demand

PH II PH I
GND57 m3/d l/sec m3/d l/sec

275 3.2 155 1.8

3.2 G-57
(CBO 21)

Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He

1 0

Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He
required l/s l/s mm mm mm km m/s ‰ m m m

0 163.7
0 ~ 1 CBO 18 57.0 105.3 3.2 3.2 100 125 110 0.1 0.34 0.4 0.0 163.7 58.4

0.1
Phase I
Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL HeSection Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 153.6

0 ~ 1 CBO 18 57.0 105.3 1.8 1.8 100 125 110 0.1 0.19 0.1 0.0 153.6 48.3

4) Branch "d"
Phase II Water Demand
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PH II PH I
GND56 m3/d l/sec m3/d l/sec

240 2.8 157 1.8

2.8 G-56
(CBO 14)

1
0

(CBO 14)
Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 156.4

0 ~ 1 CBO 12 56 112.4 2.8 2.8 100 125 110 0.1 0.29 0.3 0.03 156.4 44.0
0.1

Phase IPhase I
Section Category Pressure GND GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 152.6

0 ~ 1 CBO 12 56 112.4 1.8 1.8 100 125 110 0.1 0.19 0.1 0.01 152.6 40.2
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TRANSMISSION SUB-MAIN
2 WAHAKALDA SUB-SYSTEM -A

1) Branch "a" (to KAH-KEB Median, II-4 ET)
Water Demand

GND Ph-II Ph-I
New 22 133 1.5 19 0.2

30 221 2.6 30 0.3
0 33 244 2.8 35 0.4

8.6 34 145 1.7 20 0.2
total 743 8.6 104 1.2

Phase II
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

6

Section Pressure GL Discharge Flow ND OD ID L v i hf WL He
Required l/s l/s mm mm mm km m/s ‰ m m m

0 136.9
0 ~ 1 28 94.5 8.6 8.6 100 125 110 0.2 0.91 2.6 0.5 136.4 41.9

Phase I
Section Press re GL Discharge Flo ND OD ID L i hf WL HeSection Pressure GL Discharge Flow ND OD ID L v i hf WL He

Required l/s l/s mm mm mm km m/s ‰ m m m
0 129.0

0 ~ 1 28 94.5 1.2 1.2 100 125 110 0.2 0.13 0.07 0.01 129.0 34.5

3 WAHAKALDA SUB-SYSTEM -B
1) Branch "b"

Water Demand
0 1 2.6 GND Ph-II Ph-I

G-139 (CBO 49) 139 224 2.6 32 0.4

Phase II
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 125.0

0 ~ 1 16 65.7 2.6 2.6 100 125 110 1.4 0.27 1.00 1.40 123.6 57.9

Phase I
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 100.6

0 ~ 1 16 65.7 0.4 0.4 100 125 110 1.4 0.04 0.03 0.04 100.5 34.8
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2) Branch "c"

Water Demand
0 1 2.1 GND Ph-II Ph-I

G-140 (CBO 46) 140 185 2.1 156 1.8( )

Phase II
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 122.4

0 ~ 1 12 61 8 2 1 2 1 100 125 110 1 0 0 23 0 70 0 70 121 7 59 90 ~ 1 12 61.8 2.1 2.1 100 125 110 1.0 0.23 0.70 0.70 121.7 59.9

Phase I
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 100.1

0 1 12 61 8 1 8 1 8 100 125 110 1 0 0 19 0 51 0 51 99 6 37 80 ~ 1 12 61.8 1.8 1.8 100 125 110 1.0 0.19 0.51 0.51 99.6 37.8

3) Branch "d"

Water Demand
GND Ph-II Ph-I

0 1 3.5 138 301 3.5 205 2.4
G-138 (CBO 48)

Phase II
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m mq
0 111.6

0 ~ 1 16 73.0 3.5 3.5 100 125 110 5.3 0.37 1.73 9.18 102.38 29.4

Phase I
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m mrequired l/s l/s mm mm mm km m/s ‰ m m m
0 98.2

0 ~ 1 16 73.0 2.4 2.4 100 125 110 5.3 0.25 0.85 4.51 93.66 20.7
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4) Branch "e" (to North Horopothana, II-6 ET)
Water Demand

GND Ph-II Ph-I
G-134, 135 (New) New 134 322 3.7 43 0.5

135 179 2.1 26 0.3
0 Total 501 5.8 69 0.8

1 5.8
Phase II

Section Pressure GL Discharge Flow ND OD ID L v i hf WL He He
required l/s l/s mm mm mm km m/s ‰ m m m m

0 105.3
0 ~ 1 10 86 0 5 8 5 8 150 185 158 6 0 1 0 29 0 75 0 07 105 2 19 2 13 40 ~ 1 10 86.0 5.8 5.8 150 185 158.6 0.1 0.29 0.75 0.07 105.2 19.2 13.4

Phase I
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He He

required l/s l/s mm mm mm km m/s ‰ m m m m
0 97.1

0 1 10 86 0 0 8 0 8 150 185 158 6 0 1 0 04 0 02 0 00 97 1 11 1 10 30 ~ 1 10 86.0 0.8 0.8 150 185 158.6 0.1 0.04 0.02 0.00 97.1 11.1 10.3

5) Branch "f"

Water Demand
0 1 2.6 GND Ph-II Ph-I

G-149 (CBO 45) 149 224 2.6 186 2.2

Phase II
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m mq
0 168.5

0 ~ 1 15 73.3 2.6 2.6 100 125 110 9.0 0.27 1.00 9.02 159.5 86.2

Phase I
Section Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m mrequired l/s l/s mm mm mm km m/s ‰ m m m
0 154.7

0 ~ 1 15 73.3 2.2 2.2 100 125 110 9.0 0.23 0.71 6.40 148.3 75.0
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6) Branch "g" (to West Horowpothana ET) Water Demand
GND Q (Ph II) Q (Ph I)

New 117 294 3.4 41 0.5
120 234 2.7 32 0.4
121 302 3.5 42 0.5

0 L = 4.5 km 122 354 4.1 48 0.6
1

17.6 129 338 3.9 46 0.5
17.6 2.4

Phase II
Section Category Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 166 400 166.40

0 ~ 1 New 29 116.0 17.6 17.6 200 225 198 4.5 0.57 1.99 8.93 157.47 41.5

Phase II
Section Category Pressure GL Discharge Flow ND OD ID L v i hf WL He

i d l/ l/ k / ‰required l/s l/s mm mm mm km m/s ‰ m m m
0 156.71

0 ~ 1 New 29 116.0 2.4 2.4 200 180 158.6 4.5 0.12 0.15 0.67 156.04 40.0
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7) Branch "h" (to Hamillewa ET)
Water Demand
GND Q (Ph II) Q (Ph I) GL

CBO 44 126 200 2.3 163 1.9 75.5
CBO 43 209 211 2.4 131 1.5 88.6

0 CBO 34 210 197 2.3 119 1.4 100.3
1

44.5 GL: 101.7 CBO 34 211 121 1.4 76 0.9 100.3
CBO 40 212 170 2.0 146 1.7 130.9

subtotal 899 10.4 635 7.3
New GND 125 226 2.6 31 0.4

127 359 4.2 49 0.6
131 192 2.2 25 0.3131 192 2.2 25 0.3
132 108 1.3 16 0.2
150 222 2.6 31 0.4
151 150 1.7 22 0.3
152 214 2.5 30 0.3
153 175 2.0 25 0.3
205 288 3 3 40 0 5205 288 3.3 40 0.5
206 282 3.3 43 0.5
207 310 3.6 30 0.3
208 215 2.5 30 0.3
213 203 2.3 372 4.3

subtotal 2,944 34.1 744 8.6
Total 3 843 44 5 1 379 16 0Total 3,843 44.5 1,379 16.0

Phase II
Section Category Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 155.2

0 ~ 1 New 29 101.7 44.5 44.5 200 225 198 0.5 1.45 11.00 5.50 149.67 48.0

Phase II
Section Category Pressure GL Discharge Flow ND OD ID L v i hf WL He

required l/s l/s mm mm mm km m/s ‰ m m m
0 152.2

0 ~ 1 New 29 101.7 16.0 16.0 200 225 198 0.5 0.52 1.65 0.83 151.35 49.6
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APPENDIX 5.3(b) HYDRAULIC ANALYSIS OF DISTRIBUTION 
MAIN  
 

1. Backgrounds and Objectives 

 

Distribution network of Mahakanadarawa Water Supply Systems (Mah WSS) and Wahalkada 

Water Supply systems (Wah WSS) are planned as gravity distribution system. Therefore, it is 

important to implement hydraulic estimation to clarify the water supply area from elevated 

tanks and assumed pipeline quantities regarding topographical feature of target area. 

In this document, hydraulic analysis for distribution pipelines are implemented (1) to determine 

the diameter and length of Distribution Mains (Trunk Mains) and (2) to check the 

appropriateness of the height of Elevated Tank. 

 

2. Methods 

 

2.1 Target Subzone and Elevated Tank 

Target Elevated Tanks and their piped supply area (Subzone) are listed as below. There are four 

Subzones in Mah WSS and eleven Subzones in Wah WSS. 

 

Table 1 List of Elevated Tanks and supply area (Subzone) 

No. Subzone 

I.1 Rambewa 

I.2 Issinbassagala 

I.3 Ethakada 

I.4 East Rambewa 

II.1 Wahalkada 

II.2 Kahatagollewa 

II.3 Bogahawewa 

II.4 Kahatagollewa - Kebithigollewa Median 

II.5 Kebithigollewa 

II.6 North Horowpothana City 

II.7 Horowpothana 

II.8 West Horowpothana 

II.9 Rathmalgahawewa 

II.10 Hamillewa 

II.11 Kahatagasdigiliya 
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2.2 Limitation of the analysis 

There are some limitations in this analysis as below; 

- Ground levels of each sites and junctions are estimated by Google earth. As a result, the 

accuracy of each point is sometimes low. Thus detailed hydraulic analysis according to the 

topographical investigation has to be done in the detailed design stage. 

- High water demand facilities such as army camps, hospitals, schools or temples are not 

regarded individually but included as a wholesome water demand of each GND. Thus the 

point use of water should be regarded in the hydraulic analysis of detailed design stage so 

that pipeline diameter should be determined appropriately. 

- Diameters of distribution mains are independently estimated from distribution subsystems 

showed in Appendix 3. It should be noted that in some GNDs, especially for the terminal 

placed in each subzone using ND100 – 150mm diameter, distribution networks which are 

over the distribution mains (ex. ND 150 – 200mm) may be included in this survey report.  

The results of determining the diameter between the two analyses are not much different 

because they are coherent in regard with using the same value of hourly based water 

demand. However, it should be noted that distribution sub-systems must be determined 

individually regarding with the diameter of distribution mains in detailed design stage. 
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2.3 Flowchart of analysis 

Model establishment and hydraulic analysis was done as the flow chart below; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Flowchart of Analysis 

 

 

2.4 Preparation of Base Map 

Base map was prepared from provided Terrain Map of North Central Area (1:5000). 

Other information was plotted as below 

Location of Elevated Tanks, CBOs, and their elevation: Location of Elevated Tanks and CBOs 

are directly checked and confirmed in this study (see attachment “Final report of Status Survey 

on Existing Water Supply Schemes”). Elevation of Elevated Tanks and CBOs are extracted from 

the elevation in the same location at Google earth (July 2012). The Google map based elevation 

is adopted in this study because all the levels in the sites and CBOs must be compared with that 

of the place of demand in the same format. It should be noted that the elevations of each sites 

and CBOs are not coherent with that is stated in transmission line. 

Roads: Roads in the base map was checked for the existence by Google map (July 2012). 

 

Preparation of Base Map 

Modeling of Subzone 

- Allocation of Water Demand 

- Modeling of Pipelines

Determination of Subzone Area 

- Preliminary calculation using 1 m/km 

Hydraulic Calculation 

- Determination of diameter of pipelines

START 

END 

Adjustment of 

Subzone Area 
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2.5 Modeling of Subzone and Determination of Subzone Area 

Pipeline model was established according to the Elevated Tanks/CBOs locations, elevations and 

roads in base map. Demands of each GND were set at the populated locations that were seen in 

Google earth (July 2012). The demands were allocated for one to four locations, which are set 

as “Nodes (Junctions)” in a Model, as a matter of convenience. The locations of GNDs with 

existing CBOs were set at the exact places of the CBOs’ elevated tanks. According to the 

location of water demands, Pipelines were set to connect from Elevated tank to the demand 

points through visibly checkable roads in Google earth. 

Subzone area and the extent of pipelines were preliminary determined as 1 o/oo (1m water head 

loss for 1km pipeline) regarding the elevation of nodes. Minimum pressures for nodes were set 

as 15m as effective water head. Minimum pressure 15m was assumed 7m at tapping points plus 

8m for the losses between the branches of trunk main to the tapping points. 

 

2.6 Hydraulic calculation 

Hydraulic analysis was done using Hazen-Williams equation. 

LQDCH   85.187.485.1666.10  

In this equation, all the minor losses are regarded to be included in the losses which are 

calculated as delta H. 

 

The results of calculation are shown in 1.3 Results of Hydraulic Analysis. Meanings of input 

data and results in the tables are as below; 

 

<Specification of Nodes> 

Node:  Name of the nodes correspond to the same name in the model 

Type:  "1" represents Elevated Tank (ET) where the water level (shown in TH) is fixed. 

"0" represents Junctions which represents junctions of pipelines or end point at the 

demands. 

Demand: Water demand allocated to the junction/ET (L/sec, Hourly maximum in 2034) 

TH:  Total water head at the Junction/ET (TH at ET represents the Low Water Level (LWL) 

of the ET.) 

GL:  Ground Level at the Junction/ET 

He:  Effective Water Head at the Junction/ET. He at junctions is calculated by TH-GL 

GND:  GNDs of which the water demand is allocated to the junctions 

Demand m3/day:  

Water demand allocated to the junction/ET (m3/day, Daily Maximum in 2034) 

(Here it is shown the water demand before the application of "Allocation" and "Peak 

factor") 

Allocation:  

Ratio of allocation of water demand of GNDs at the junction 
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(Ex. Where the allocation ration is 0.5, half of water demand of the GND is allocated 

at the junction.) 

Peak Factor:  

Peak factor (Hourly Maximum / Daily Maximum) (=2.0) 

 

<Specification of Pipelines> 

Node (u)(d): 

Start (u) and End (d) nodes of the pipeline. 

Type:  (Vacant) 

DIA:  Diameter of the pipeline 

Length:  Length of the pipeline 

C:  Hazen-Williams Coefficient (=130, for HDPE) 

Spec.Loss:  

Specific Loss which is added to the loss for Hazen-Williams Equation (=0) 

Q:  Flow Volume 

V:  Flow Speed 

I:  Hydraulic gradient which represents the head loss (m) per length of pipeline (km) 

 

All the height of elevated tanks were set for 20m (up to 500m3) and 21m (above 500m3) as 

default according to the prepared standard plan of each structures. 

 

2.7 Estimation of pipeline quantity 

Pipeline quantities were estimated according to the target area in 2024. Since the hydrologic 

analysis has done for water demand in 2034, the scope of pipeline is estimated by deleting the 

pipelines which is needed only to connect the GNDs where is excluded in phase 2024. 

In this method for estimation there is a concern for underestimation of pipelines because the 

locations of GNDs are set arbitrary. Therefore, all the pipelines were added 10% contingency to 

compensate the underestimation. 

  



 
 
The Preparatory Survey on Anuradhapura North Integrated Water Supply Project                      Final Report 
 

App. 5.3 - 27 
 

3. Results of Hydraulic Analysis 

I.1 Rambewa Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 

Note: Grey colored lines are the pipelines which are excluded in scope 2024. 

 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 a 1 ‐82.500 116.00 95.00 21.0 0 1.00 2.00
2 b 0 0.000 113.08 88.00 25.1 0 1.00 2.00
3 s12 0 0.000 111.15 81.00 30.2 0 1.00 2.00
4 d 0 8.287 109.57 84.00 25.6 99 358 1.00 2.00
5 e 0 0.000 113.49 94.00 19.5 0 1.00 2.00
6 f 0 9.190 110.82 90.00 20.8 114+115 397 1.00 2.00
7 g 0 4.259 112.79 104.00 8.8 113 184 1.00 2.00
8 h 0 4.676 111.53 100.00 11.5 112 202 1.00 2.00
9 i 0 0.000 110.07 94.00 16.1 0 1.00 2.00

10 j 0 4.306 108.66 96.00 12.7 103 186 1.00 2.00
11 k 0 5.602 112.28 98.00 14.3 101 242 1.00 2.00
12 l 0 27.639 109.20 94.00 15.2 102 1194 1.00 2.00
13 m 0 10.139 114.31 87.00 27.3 100 438 1.00 2.00
14 n 0 0.000 112.76 94.00 18.8 0 1.00 2.00
15 s9 0 5.093 110.72 95.0 15.7 110 220 1.00 2.00
16 s10 0 0.000 110.55 86.0 24.5 0 1.00 2.00
17 s11 0 3.310 109.75 90.0 19.7 107 143 1.00 2.00

total 3564
Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 a m 0 400 1500 130 0.00 82.5 0.7 1.1
2 m e 0 300 3000 130 0.00 18.1 0.3 0.3
3 e f 0 200 4700 130 0.00 9.2 0.3 0.6
4 e g 0 200 1300 130 0.00 8.9 0.3 0.5
5 g h 0 150 1900 130 0.00 4.7 0.3 0.7
6 m b 0 350 1700 130 0.00 45.9 0.5 0.7
7 m d 0 150 2500 130 0.00 8.3 0.5 1.9
8 b s12 0 200 4000 130 0.00 8.4 0.3 0.5
9 b n 0 300 300 130 0.00 37.5 0.5 1.1

10 n k 0 200 2100 130 0.00 5.6 0.2 0.2
11 n i 0 250 1400 130 0.00 31.9 0.7 1.9
12 i l 0 200 200 130 0.00 27.6 0.9 4.3
13 s12 s9 0 200 900 130 0.00 8.4 0.3 0.5
14 s9 s10 0 150 500 130 0.00 3.3 0.2 0.3
15 s10 s11 0 150 2300 130 0.00 3.3 0.2 0.3
16 i j 0 150 2500 130 0.00 4.31 0.24 0.57
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I.2 Issinbassagala Subzone 

(1)  Distribution Model 
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(2) Results of Calculation 

 

 

 

 

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 n1 1.0 (175.9) 139.0 118.0 21.0 0 1.00 2.00
2 n2 0.0 17.5 127.0 99.0 28.0 47 757 1.00 2.00
3 n3 0.0 9.3 120.0 98.0 22.0 43 401 1.00 2.00
4 n4 0.0 8.1 117.9 90.0 27.9 42 352 1.00 2.00
5 s1 0.0 0.0 136.7 114.0 22.7 0 1.00 2.00
6 s2 0.0 8.9 133.7 105.0 28.7 59 383 1.00 2.00
7 s3 0.0 14.6 130.1 94.0 36.1 67 632 1.00 2.00
8 s4 0.0 10.8 129.1 86.0 43.1 68 467 1.00 2.00
9 s5 0.0 9.4 128.4 83.0 45.4 78 406 1.00 2.00

10 w1 0.0 5.6 131.2 100.0 31.2 61 244 1.00 2.00
11 w2 0.0 0.0 124.1 97.0 27.1 0 1.00 2.00
12 w3 0.0 5.4 120.5 92.0 28.5 65 234 1.00 2.00
13 w4 0.0 6.3 93.5 84.0 9.5 64 271 1.00 2.00
14 w5 0.0 6.6 121.0 100.0 21.0 60 283 1.00 2.00
15 w6 0.0 0.0 118.0 94.0 24.0 0 1.00 2.00
16 w7 0.0 9.2 113.4 91.0 22.4 50 397 1.00 2.00
17 w8 0.0 7.0 107.5 96.0 11.5 49 304 1.00 2.00
18 w9 0.0 14.7 121.3 100.0 21.3 66 636 1.00 2.00
19 w10 0.0 6.9 114.6 103.0 11.6 51 300 1.00 2.00
20 e1 0.0 8.2 128.1 105.0 23.1 58 353 1.00 2.00
21 e2 0.0 6.0 127.7 95.0 32.7 69 259 1.00 2.00
22 e3 0.0 4.9 124.3 97.0 27.3 70 212 1.00 2.00
23 e4 0.0 6.1 122.0 93.0 29.0 71 265 1.00 2.00
24 e5 0.0 5.2 120.0 99.0 21.0 72 223 1.00 2.00
25 e6 0.0 5.0 117.4 126.0 (8.6) 75 218 1.00 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 n1 n2 0 250 5300 130 0.00 35.0 0.7 2.3
2 n2 n3 0 200 3800 130 0.00 17.4 0.6 1.9
3 n3 n4 0 150 1100 130 0.00 8.1 0.5 1.8
4 n1 s1 0 350 400 130 0.00 140.9 1.5 5.8
5 s1 w1 0 250 1400 130 0.00 47.1 1.0 3.9
6 w1 w2 0 250 2300 130 0.00 41.4 0.8 3.1
7 w2 w3 0 150 1000 130 0.00 11.7 0.7 3.6
8 w3 w4 0 100 3300 130 0.00 6.3 0.8 8.2
9 w2 w5 0 250 1800 130 0.00 29.7 0.6 1.7

10 w5 w6 0 250 2900 130 0.00 23.2 0.5 1.1
11 w6 w10 0 150 2500 130 0.00 6.9 0.4 1.4
12 w6 w7 0 200 2800 130 0.00 16.2 0.5 1.6
13 w7 w8 0 150 4200 130 0.00 7.0 0.4 1.4
14 s1 s2 0 350 1100 130 0.00 93.8 1.0 2.7
15 s2 e1 0 150 3000 130 0.00 8.2 0.5 1.9
16 s2 s3 0 350 1900 130 0.00 76.8 0.8 1.9
17 s3 w9 0 150 1600 130 0.00 14.7 0.8 5.5
18 s3 s4 0 300 600 130 0.00 47.5 0.7 1.6
19 s4 s5 0 250 3500 130 0.00 9.4 0.2 0.2
20 s4 e2 0 250 1000 130 0.00 27.2 0.6 1.4
21 e2 e3 0 250 3800 130 0.00 21.3 0.4 0.9
22 e3 e4 0 200 1400 130 0.00 16.3 0.5 1.6
23 e4 e5 0 200 2800 130 0.00 10.2 0.3 0.7
24 e5 e6 0 150 3500 130 0.00 5.0 0.3 0.8
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I.3 Ethakada Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1.0 (66.3) 144.0 124.0 20.0 0 1.00 2.00
2 a 0.0 0.0 142.8 118.0 24.8 0 1.00 2.00
3 b 0.0 2.9 135.7 117.0 18.7 53 252 0.50 2.00
4 c 0.0 6.9 134.9 118.0 16.9 44 300 1.00 2.00
5 d 0.0 8.0 138.5 134.0 4.5 54 344 1.00 2.00
6 e 0.0 7.3 129.1 111.0 18.1 74 314 1.00 2.00
7 f 0.0 4.6 137.5 94.0 43.5 73 197 1.00 2.00
8 g 0.0 2.8 131.3 116.0 15.3 56 240 0.50 2.00
9 h 0.0 0.0 129.9 108.0 21.9 0 1.00 2.00

10 i 0.0 10.1 114.8 98.0 16.8 55 437 1.00 2.00
11 j 0.0 0.0 127.9 111.0 16.9 0 0.50 2.00
12 k 0.0 10.7 124.8 114.0 10.8 52,45 464 1.00 2.00
13 l 0.0 3.2 120.9 108.0 12.9 57 275 0.50 2.00
14 m 0.0 6.9 130.7 115.0 15.7 44 300 1.00 2.00
15 n 0.0 2.9 143.8 124.0 19.8 53 252 0.50 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o a 0 250 300 130 0.00 48.2 1.0 4.1
2 a b 0 200 4100 130 0.00 16.8 0.5 1.7
3 b c 0 200 600 130 0.00 13.9 0.4 1.2
4 c m 0 150 3100 130 0.00 6.9 0.4 1.4
5 o n 0 100 100 130 0.00 2.9 0.4 2.0
6 o d 0 200 3800 130 0.00 15.2 0.5 1.4
7 d e 0 150 6300 130 0.00 7.3 0.4 1.5
8 a f 0 150 8300 130 0.00 4.6 0.3 0.6
9 a g 0 200 2800 130 0.00 26.8 0.9 4.1

10 g h 0 200 400 130 0.00 24.0 0.8 3.4
11 h i 0 150 5500 130 0.00 10.1 0.6 2.7
12 h j 0 150 400 130 0.00 13.9 0.8 5.0
13 j k 0 200 4100 130 0.00 10.7 0.3 0.8
14 j l 0 100 3000 130 0.00 3.2 0.4 2.3
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I.4 East-Rambewa Subzone 

(1) Distribution Model 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) Results of Calculation 

 

 

 

 

 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1.0 (13.9) 141.0 120.0 21.0 0 1.00 2.00
2 a 0.0 1.6 141.0 120.0 21.0 79 142 0.50 2.00
3 b 0.0 3.3 140.8 121.0 19.8 83 142 1.00 2.00
4 c 0.0 1.6 140.8 120.0 20.8 79 142 0.50 2.00
5 d 0.0 0.0 137.9 105.0 32.9 0 1.00 2.00
6 e 0.0 7.4 134.9 109.0 25.9 81 318 1.00 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o a 0 250 100 130 0.00 6.6 0.1 0.1
2 a b 0 200 2300 130 0.00 3.3 0.1 0.1
3 a c 0 150 1500 130 0.00 1.6 0.1 0.1
4 o d 0 150 2000 130 0.00 7.4 0.4 1.5
5 d e 0 150 2000 130 0.00 7.4 0.4 1.5

81

83

79/2

79/2o
a 

b

c 

d
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II.1 Wahalkada Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 
 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 a 1.0 (24.0) 80.0 60.0 20.0 0 1.00 2.00
2 b 0.0 6.7 75.2 40.0 35.2 145 288 1.00 2.00
3 c 0.0 3.8 70.2 32.0 38.2 40 166 1.00 2.00
4 d 0.0 0.0 74.0 36.0 38.0 0 1.00 2.00
5 e 0.0 4.3 72.8 41.0 31.8 39 187 1.00 2.00
6 f 0.0 1.4 72.2 40.0 32.2 41 62 1.00 2.00
7 g 0.0 3.1 64.2 44.0 20.2 141 136 1.00 2.00
8 h 0.0 4.6 75.6 36.0 39.6 144 199 1.00 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 a h 0 200 1300 130 0.00 24.0 0.8 3.4
2 h b 0 200 300 130 0.00 16.3 0.5 1.6
3 b c 0 100 1500 130 0.00 3.8 0.5 3.3
4 b d 0 150 1200 130 0.00 5.8 0.3 1.0
5 d e 0 150 2000 130 0.00 4.3 0.2 0.6
6 d f 0 100 3300 130 0.00 1.4 0.2 0.5
7 h g 0 100 5000 130 0.00 3.1 0.4 2.3
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II.2 Kahatagollewa Subzone 

(1) Distribution Model 

 

 

(2) Results of Calculation 

 

 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1.0 (13.6) 93.0 73.0 20.0 0 1.00 2.00
2 a 0.0 1.0 92.6 60.0 32.6 36 175 0.25 2.00
3 b 0.0 3.0 91.0 67.0 24.0 36 175 0.75 2.00
4 c 0.0 4.4 84.2 63.0 21.2 37 192 1.00 2.00
5 d 0.0 2.1 81.4 50.0 31.4 38 92 1.00 2.00
6 e 0.0 1.5 90.3 72.0 18.3 35 130 0.50 2.00
7 f 0.0 1.5 89.9 71.0 18.9 35 130 0.50 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o a 0 100 1600 130 0.00 1.0 0.1 0.3
2 o b 0 200 2000 130 0.00 12.6 0.4 1.0
3 b c 0 150 5500 130 0.00 6.6 0.4 1.2
4 c d 0 100 2500 130 0.00 2.1 0.3 1.1
5 b e 0 150 2300 130 0.00 3.0 0.2 0.3
6 e f 0 100 600 130 0.00 1.5 0.2 0.6
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II.3 Bogahawewa Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 
Note: Grey colored lines are the pipelines which are excluded in scope 2024 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1.0 (134.2) 94.0 73.0 21.0 0 1.00 2.00
2 a1 0.0 0.0 93.7 71.0 22.7 0 1 2.00
3 a2 0.0 0.0 91.8 67.0 24.8 0 1 2.00
4 a3 0.0 7.7 90.4 62.0 28.4 2 662 0.5 2.00
5 a4 0.0 0.0 88.5 51.0 37.5 0 1 2.00
6 a5 0.0 11.1 84.7 58.0 26.7 4 479 1 2.00
7 a6 0.0 29.6 66.0 47.0 19.0 5,6,7 1277 1 2.00
8 a7 0.0 16.2 82.8 60.0 22.8 3 701 1 2.00
9 a8 0.0 7.7 91.5 68.0 23.5 2 662 0.5 2.00

10 b1 0.0 0.0 88.6 57.0 31.6 0 1 2.00
11 b2 0.0 0.0 88.6 55.0 33.6 0 1 2.00
12 b3 0.0 8.1 80.7 40.0 40.7 1 348 1 2.00
13 c1 0.0 8.2 78.2 50.0 28.2 8 353 1 2.00
14 c2 0.0 9.2 66.8 38.0 28.8 9 396 1 2.00
15 d1 0.0 7.1 92.6 82.0 10.6 14 612 0.5 2.00
16 e1 0.0 7.1 91.3 67.0 24.3 14 612 0.5 2.00
17 e2 0.0 0.0 85.9 49.0 36.9 0 1 2.00
18 e3 0.0 0.0 84.9 49.0 35.9 0 1 2.00
19 e4 0.0 6.7 80.0 46.0 34.0 11,12 289 1 2.00
20 k1 0.0 9.8 81.5 53.0 28.5 10 424 1 2.00
21 f1 0.0 0.0 83.3 48.0 35.3 0 1 2.00
22 f2 0.0 5.6 80.0 52.0 28.0 13 241 1 2.00
23 f3 0.0 0.0 83.1 47.0 36.1 0 1 2.00
24 f4 0.0 0.0 83.1 39.0 44.1 0 1 2.00
25 f5 0.0 0.4 83.0 28.0 55.0 15 16 1 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o a1 0 400 100 130 0.00 127.1 1.0 2.5
2 a1 a2 0 400 1300 130 0.00 97.6 0.8 1.5
3 a2 a3 0 400 1000 130 0.00 89.9 0.7 1.3
4 a3 a4 0 350 1100 130 0.00 74.2 0.8 1.8
5 a4 a5 0 300 3100 130 0.00 40.6 0.6 1.2
6 a5 a6 0 200 3800 130 0.00 29.6 0.9 4.9
7 a4 a7 0 250 2700 130 0.00 33.6 0.7 2.1
8 a2 a8 0 200 600 130 0.00 7.7 0.2 0.4
9 a3 b1 0 150 1000 130 0.00 8.1 0.5 1.8

10 b1 b2 0 150 700 130 0.00 ‐0.6 0.0 0.0
11 b1 b3 0 150 4400 130 0.00 8.1 0.5 1.8
12 o d1 0 150 1000 130 0.00 7.1 0.4 1.4
13 a1 e1 0 250 1500 130 0.00 29.5 0.6 1.7
14 e1 e2 0 250 5400 130 0.00 22.5 0.5 1.0
15 e2 e3 0 200 1000 130 0.00 12.6 0.4 1.0
16 e3 e4 0 150 3800 130 0.00 6.7 0.4 1.3
17 e3 f1 0 150 1500 130 0.00 5.9 0.3 1.0
18 f1 f2 0 100 500 130 0.00 5.6 0.7 6.6
19 f1 f3 0 100 4300 130 0.00 0.4 0.0 0.0
20 f3 f4 0 100 1000 130 0.00 0.4 0.0 0.0
21 f4 f5 0 100 2500 130 0.00 0.4 0.0 0.0
22 a7 c1 0 200 2500 130 0.00 17.3 0.6 1.8
23 c1 c2 0 150 5000 130 0.00 9.2 0.5 2.3
24 e2 k1 0 150 1700 130 0.00 9.8 0.6 2.6
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II.4 Kahatagollewa-Kebithigollewa Median Subzone 

(1) Distribution Model 

 

(2) Results of Calculation 

 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1.0 (17.2) 119.0 99.0 20.0 0 1.00 2.00
2 a 0.0 0.0 118.8 95.0 23.8 0 1 2.00
3 b 0.0 0.0 117.7 93.0 24.7 0 1 2.00
4 c 0.0 1.7 114.4 85.0 29.4 34 145 0.5 2.00
5 d 0.0 1.7 109.7 87.0 22.7 34 145 0.5 2.00
6 e 0.0 5.6 106.1 75.0 31.1 33 244 1 2.00
7 f 0.0 0.0 116.3 94.0 22.3 0 0 1 2.00
8 g 0.0 2.6 115.4 101.0 14.4 30 221 0.5 2.00
9 h 0.0 3.1 112.6 88.0 24.6 22 133 1 2.00

10 i 0.0 2.6 116.8 85.0 31.8 30 221 0.5 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o a 0 200 100 130 0.00 17.2 0.5 1.8
2 a b 0 200 1300 130 0.00 11.6 0.4 0.9
3 b i 0 200 1000 130 0.00 11.6 0.4 0.9
4 i c 0 150 1100 130 0.00 9.0 0.5 2.2
5 c d 0 150 3100 130 0.00 7.3 0.4 1.5
6 d e 0 150 3800 130 0.00 5.6 0.3 0.9
7 a f 0 150 2700 130 0.00 5.6 0.3 0.9
8 f g 0 100 600 130 0.00 2.6 0.3 1.6
9 f h 0 100 1700 130 0.00 3.1 0.4 2.2
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II.5 Kebithigollewa Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 
 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1.0 (80.6) 146.0 126.0 20.0 0 1.00 2.00
2 a1 0.0 16.4 145.4 114.0 31.4 18 709 1.00 2.00
3 a2 0.0 5.8 141.8 100.0 41.8 23 251 1.00 2.00
4 a3 0.0 0.0 144.1 116.0 28.1 0 1.00 2.00
5 a4 0.0 5.1 141.7 117.0 24.7 17 222 1.00 2.00
6 a5 0.0 3.7 139.1 120.0 19.1 16 161 1.00 2.00
7 a6 0.0 7.1 138.6 100.0 38.6 24 306 1.00 2.00
8 a7 0.0 0.0 137.7 95.0 42.7 0 1.00 2.00
9 a8 0.0 8.5 132.3 111.0 21.3 21 366 1.00 2.00

10 a9 0.0 4.3 135.1 112.0 23.1 19 184 1.00 2.00
11 a11 0.0 3.9 139.6 123.0 16.6 29 169 1.00 2.00
12 b1 0.0 0.0 145.6 123.0 22.6 0 1.00 2.00
13 b2 0.0 0.0 144.5 127.0 17.5 0 1.00 2.00
14 b3 0.0 0.0 141.6 109.0 32.6 0 1.00 2.00
15 b4 0.0 4.8 137.7 106.0 31.7 26 206 1.00 2.00
16 b5 0.0 7.7 126.3 85.0 41.3 25 332 1.00 2.00
17 b6 0.0 3.7 144.7 121.0 23.7 27 319 0.50 2.00
18 b7 0.0 1.8 142.5 110.0 32.5 27 319 0.25 2.00
19 b8 0.0 1.8 131.2 85.0 46.2 27 319 0.25 2.00
20 b9 0.0 5.9 121.0 79.0 42.0 28 256 1.00 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o a1 0 350 600 130 0.00 54.8 0.6 1.0
2 a1 a2 0 150 1400 130 0.00 9.7 0.6 2.6
3 a1 a3 0 150 600 130 0.00 8.9 0.5 2.2
4 a3 a4 0 150 1100 130 0.00 8.9 0.5 2.2
5 a4 a5 0 150 6000 130 0.00 3.7 0.2 0.4
6 a1 a6 0 200 2900 130 0.00 19.8 0.6 2.3
7 a6 a7 0 200 900 130 0.00 12.7 0.4 1.0
8 a7 a8 0 150 2700 130 0.00 8.5 0.5 2.0
9 a7 a9 0 150 4600 130 0.00 4.3 0.2 0.6

10 a2 a11 0 150 4700 130 0.00 3.9 0.2 0.5
11 o b1 0 250 300 130 0.00 25.8 0.5 1.3
12 b1 b2 0 250 1100 130 0.00 22.1 0.4 1.0
13 b1 b6 0 150 2200 130 0.00 3.7 0.2 0.4
14 b2 b7 0 250 2100 130 0.00 22.1 0.4 1.0
15 b7 b8 0 200 7600 130 0.00 15.5 0.5 1.5
16 b7 b3 0 150 1400 130 0.00 4.8 0.3 0.7
17 b3 b4 0 150 5600 130 0.00 4.8 0.3 0.7
18 b8 b5 0 150 3000 130 0.00 7.7 0.4 1.7
19 b8 b9 0 100 1400 130 0.00 5.9 0.8 7.3
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II.6 North Horowpothana Subzone 

(1) Distribution Model 

 
 

(2) Results of Calculation 

 

  

Node GL (m)
o 95
a 75
b 70
c 62
d 74
e 79

135

134/2

134/2

o

a

b

c

d
e

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1 ‐11.597 100.00 95.00 5.0 0 1.00 2.00
2 a 0 4.144 97.12 75.00 22.1 135 179 1.00 2.00
3 b 0 0.000 95.56 70.00 25.6 0 1.00 2.00
4 c 0 3.727 94.78 62.00 32.8 134 322 0.50 2.00
5 d 0 0.000 95.22 74.00 21.2 0 1.00 2.00
6 e 0 3.727 94.78 79.0 15.8 134 322 0.50 2.00

total 823
Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o a 0 200 3300 130 0.00 11.6 0.4 0.9
2 a b 0 150 1000 130 0.00 7.5 0.4 1.6
3 b c 0 150 1800 130 0.00 3.7 0.2 0.4
4 b d 0 150 800 130 0.00 3.7 0.2 0.4
5 d e 0 150 1000 130 0.00 3.73 0.21 0.43
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II.7 Horowpothana Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 

 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 T 1.0 (36.829) 100.0 79.0 21.0 0 1.00 2.00
2 H1 0.0 0.000 100.0 78.0 22.0 0 1.00 2.00
3 H2 0.0 2.772 99.5 73.0 26.5 128 479 0.25 2.00
4 H3 0.0 2.772 97.1 70.0 27.1 128 479 0.25 2.00
5 H4 0.0 4.606 97.6 58.0 39.6 130 199 1.00 2.00
6 H5 0.0 5.544 98.2 71.0 27.2 128 479 0.50 2.00
7 H6 0.0 4.838 94.9 67.0 27.9 136 209 1.00 2.00
8 H7 0.0 9.676 96.4 75.0 21.4 133 418 1.00 2.00
9 H8 0.0 1.667 89.7 64.0 25.7 148 72 1.00 2.00

10 H9 0.0 4.954 88.7 72.0 16.7 147 214 1.00 2.00
11 H10 0.0 0.000 90.4 58.0 32.4 0 1.00 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 T H1 1 250 20 130 0.00 36.8 0.8 2.5
2 H1 H2 0 250 200 130 0.00 36.8 0.8 2.5
3 H2 H3 0 100 1300 130 0.00 2.8 0.4 1.8
4 H2 H5 0 250 700 130 0.00 31.3 0.6 1.8
5 H5 H4 0 150 900 130 0.00 4.6 0.3 0.6
6 H5 H6 0 150 4600 130 0.00 4.8 0.3 0.7
7 H5 H7 0 250 3250 130 0.00 16.3 0.3 0.6
8 H7 H10 0 150 4730 130 0.00 6.6 0.4 1.3
9 H10 H8 0 100 1000 130 0.00 1.7 0.2 0.7

10 H10 H9 0 150 2370 130 0.00 5.0 0.3 0.7
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II.8 West Horowpothana Subzone 

(1) Distribution Model 

 

 

(2) Results of Calculation 

 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 o 1.0 (35.231) 140.0 120.0 20.0 0 1.00 2.00
2 w1 0.0 0.000 139.5 123.0 16.5 0 1.00 2.00
3 w2 0.0 6.991 138.3 118.0 20.3 121 302 1.00 2.00
4 w3 0.0 5.417 134.4 90.0 44.4 120 234 1.00 2.00
5 w4 0.0 7.824 132.9 86.0 46.9 129 338 1.00 2.00
6 w5 0.0 0.000 138.3 102.0 36.3 0 1.00 2.00
7 w6 0.0 0.000 136.5 99.0 37.5 0 1.00 2.00
8 w7 0.0 8.194 130.6 88.0 42.6 122 354 1.00 2.00
9 w8 0.0 6.806 134.9 118.0 16.9 117 294 1.00 2.00

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 o w1 1 200 200 130 0.00 20.2 0.6 2.4
2 w1 w2 0 200 500 130 0.00 20.2 0.6 2.4
3 w2 w3 0 200 3500 130 0.00 13.2 0.4 1.1
4 w3 w4 0 200 3500 130 0.00 7.8 0.2 0.4
5 o w5 0 250 3500 130 0.00 15.0 0.3 0.5
6 w5 w6 0 200 1300 130 0.00 15.0 0.5 1.4
7 w6 w7 0 150 3200 130 0.00 8.2 0.5 1.9
8 w6 w8 0 200 5100 130 0.00 6.8 0.2 0.3
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II.9 Rathmalgahawewa Subzone 

(1) Distribution Model 

 

  

2c
2a
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(2) Results of Calculation 

 
 

  

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 R 1.0 (25.891) 149.0 129.0 20.0 0 1.00 2.00
2 1a 0.0 0.938 148.6 129.0 19.6 224 162 0.25 2.00
3 1b 0.0 0.938 147.3 125.0 22.3 224 162 0.25 2.00
4 1c 0.0 0.938 148.0 124.0 24.0 224 162 0.25 2.00
5 1d 0.0 0.938 147.7 120.0 27.7 224 162 0.25 2.00
6 2a 0.0 1.910 149.0 129.0 20.0 225 250 0.33 2.00
7 2b 0.0 1.910 148.0 125.0 23.0 225 250 0.33 2.00
8 2c 0.0 1.910 147.1 130.0 17.1 225 250 0.33 2.00
9 3 0.0 4.722 146.5 130.0 16.5 226 204 1.00 2.00

10 4 0.0 6.713 142.1 116.0 26.1 20 290 1.00 2.00
11 a7 0.0 0.0 146.0 132.0 14.0 0 0 1.00 2.00
12 a8 0.0 5.0 146.0 133.0 13.0 222 215 1.0 2.0

Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 R 2a 1 250 20 130 0.00 25.9 0.5 1.3
2 2a 1a 0 150 200 130 0.00 7.8 0.4 1.7
3 1a 1b 0 150 1320 130 0.00 5.9 0.3 1.0
4 1a 1c 0 100 2420 130 0.00 0.9 0.1 0.2
5 2a 2b 0 200 600 130 0.00 16.2 0.5 1.6
6 2b 1d 0 100 1400 130 0.00 0.9 0.1 0.2
7 2b 2c 0 100 1000 130 0.00 1.9 0.2 0.9
8 2b 3 0 200 1800 130 0.00 11.4 0.4 0.8
9 3 4 0 150 3400 130 0.00 6.7 0.4 1.3

10 1b a7 0 150 1700 130 0.00 5.0 0.3 0.7
11 a7 a8 0 150 100 130 0.00 5.0 0.3 0.7
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II.10 Hamillewa Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 

Specification of Nodes
NO Node Type Demand TH GL He GND Demand Allocation Peak factor

l/sec m m m No. m3/day
1 h1 0.0 0.000 127.1 86.0 41.1 0 1.00 2.00
2 h2 0.0 4.444 124.9 83.0 41.9 131 192 1.00 2.00
3 h3 0.0 2.500 124.3 84.0 40.3 132 108 1.00 2.00
4 h4 0.0 0.000 129.4 86.0 43.4 0 1.00 2.00
5 h5 0.0 8.310 125.6 81.0 44.6 127 359 1.00 2.00
6 h6 0.0 0.000 129.7 86.0 43.7 0 1.00 2.00
7 i 1.0 (94.469) 135.0 120.0 15.0 0 1.00 2.00
8 i1 0.0 0.000 134.9 100.0 34.9 0 1.00 2.00
9 i2 0.0 0.000 133.0 93.0 40.0 0 1.00 2.00

10 i3 0.0 4.977 127.7 95.0 32.7 208 215 1.00 2.00
11 i4 0.0 4.884 129.7 81.0 48.7 209 211 1.00 2.00
12 i5 0.0 8.310 129.1 85.0 44.1 127 359 1.00 2.00
13 i6 0.0 0.000 127.8 95.0 32.8 0 1.00 2.00
14 i7 0.0 4.560 127.7 99.0 28.7 210 197 1.00 2.00
15 i11 0.0 0.000 124.6 100.0 24.6 0 1.00 2.00
16 i12 0.0 4.699 124.4 106.0 18.4 213 203 1.00 2.00
17 i13 0.0 3.935 124.3 121.0 3.3 212 170 1.00 2.00
18 i14 0.0 0.000 129.9 89.0 40.9 0 1.00 2.00
19 i15 0.0 5.231 129.8 86.0 43.8 125 226 1.00 2.00
20 i16 0.0 4.630 129.6 89.0 40.6 126 200 1.00 2.00
21 j1 0.0 0.000 134.3 105.0 29.3 0 1.00 2.00
22 j2 0.0 7.176 133.4 94.0 39.4 207 310 1.00 2.00
23 j3 0.0 0.000 133.6 94.0 39.6 0 1.00 2.00
24 j4 0.0 6.528 130.5 97.0 33.5 206 282 1.00 2.00
25 j5 0.0 0.000 133.4 94.0 39.4 0 1.00 2.00
26 j6 0.0 6.667 123.2 88.0 35.2 205 288 1.00 2.00
27 b12 0.0 0.0 125.3 105.0 20.3 0 1.00 2.00
28 b13 0.0 0.0 125.6 103.0 22.6 0 1.00 2.00
29 b15 0.0 4.1 124.0 109.0 15.0 153 175 1.00 2.00
30 p1 0.0 0.000 123.0 83.0 40.0 0 1.00 2.00
31 p2 0.0 5.139 119.6 81.0 38.6 150 222 1.00 2.00
32 p3 0.0 4.954 119.8 82.0 37.8 152 214 1.00 2.00
33 p4 0.0 3.472 114.1 79.0 35.1 151 150 1.00 2.00
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Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 h1 h2 0 100 500 130 0.00 4.4 0.6 4.32
2 h1 h3 0 100 1860 130 0.00 2.5 0.3 1.49
3 h4 h1 0 150 1720 130 0.00 6.9 0.4 1.37
4 h4 h5 0 150 2000 130 0.00 8.3 0.5 1.91
5 h4 h6 0 300 1200 130 0.00 ‐15.3 ‐0.2 ‐0.20
6 i14 h6 0 300 700 130 0.00 19.9 0.3 0.33
7 h6 i16 0 300 2700 130 0.00 4.6 0.1 0.02
8 i i1 0 400 100 130 0.00 94.5 0.8 1.44
9 i1 i2 0 350 2250 130 0.00 49.0 0.5 0.82

10 i2 i3 0 100 1000 130 0.00 5.0 0.6 5.33
11 i2 i4 0 350 4900 130 0.00 44.0 0.5 0.67
12 i4 i5 0 300 1200 130 0.00 25.6 0.4 0.52
13 i5 i6 0 250 2150 130 0.00 17.2 0.4 0.61
14 i6 i7 0 200 500 130 0.00 4.6 0.1 0.15
15 i11 i12 0 200 1100 130 0.00 4.7 0.1 0.16
16 i11 i13 0 200 2300 130 0.00 3.9 0.1 0.12
17 i1 i14 0 250 4030 130 0.00 25.1 0.5 1.23
18 i14 i15 0 150 100 130 0.00 5.2 0.3 0.81
19 j1 j2 0 200 2450 130 0.00 7.2 0.2 0.36
20 j1 j3 0 250 1900 130 0.00 13.2 0.3 0.37
21 j3 j4 0 100 350 130 0.00 6.5 0.8 8.80
22 j3 j5 0 250 1900 130 0.00 6.7 0.1 0.11
23 j5 j6 0 100 1110 130 0.00 6.7 0.8 9.15
24 i1 j1 0 300 1700 130 0.00 20.4 0.3 0.34
25 i4 p1 0 200 5800 130 0.00 13.6 0.4 1.16
26 p1 p2 0 100 600 130 0.00 5.1 0.7 5.65
27 p1 p3 0 150 1600 130 0.00 8.4 0.5 1.96
28 p3 p4 0 100 2100 130 0.00 3.5 0.4 2.74
29 i6 b13 0 200 2140 130 0.00 12.7 0.4 1.03
30 b13 b12 0 200 600 130 0.00 8.6 0.3 0.50
31 b12 i11 0 200 1330 130 0.00 8.6 0.3 0.50
32 b13 b15 0 150 3100 130 0.00 4.1 0.2 0.51
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II.11 Kahatagasdigiliya Subzone 

(1) Distribution Model 
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(2) Results of Calculation 

 
 

Specification of Nodes

NO Node Type Demand TH GL He GND Demand Allocation Peak factor
l/sec m m m No. m3/day

1 T 1.0 (117.8) 163.0 143.0 20.0 0 1.0 2.0
2 a1 0.0 0.0 161.5 130.0 31.5 0 1.0 2.0
3 a2 0.0 0.0 161.1 131.0 30.1 0 1.0 2.0
4 a3 0.0 0.0 158.8 131.0 27.8 0 1.0 2.0
5 a4 0.0 6.1 158.0 131.0 27.0 234 263 1.0 2.0
6 a5 0.0 0.0 156.3 131.0 25.3 0 1.0 2.0
7 a6 0.0 5.6 155.8 130.0 25.8 223 242 1.0 2.0
8 a7 0.0 0.0 155.0 132.0 23.0 0 1.0 2.0
9 a8 0.0 5.0 154.9 133.0 21.9 222 215 1.0 2.0

10 a9 0.0 0.0 160.5 125.0 35.5 0 1.0 2.0
11 a10 0.0 14.5 150.9 127.0 23.9 232 625 1.0 2.0
12 a11 0.0 0.0 157.9 122.0 35.9 0 1.0 2.0
13 a12 0.0 6.5 156.2 125.0 31.2 198 281 1.0 2.0
14 a13 0.0 0.0 157.4 118.0 39.4 0 1.0 2.0
15 a14 0.0 4.2 154.9 130.0 24.9 202 181 1.0 2.0
16 a15 0.0 0.0 154.6 117.0 37.6 0 1.0 2.0
17 a16 0.0 8.0 152.0 115.0 37.0 196 344 1.0 2.0
18 a17 0.0 0.0 153.4 111.0 42.4 0 1.0 2.0
19 a18 0.0 4.8 152.2 121.0 31.2 197 209 1.0 2.0
20 a19 0.0 0.0 151.1 106.0 45.1 0 1.0 2.0
21 a20 0.0 7.5 145.9 118.0 27.9 203 324 1.0 2.0
22 b1 0.0 10.1 157.2 125.0 32.2 230 437 1.0 2.0
23 b4 0.0 0.0 160.5 125.0 35.5 0 1.0 2.0
24 b5 0.0 8.0 155.6 104.0 51.6 221 344 1.0 2.0
25 b6 0.0 5.6 156.7 111.0 45.7 220 242 1.0 2.0
26 b7 0.0 4.8 154.2 102.0 52.2 217 209 1.0 2.0
27 b8 0.0 10.1 157.5 121.0 36.5 231 436 1.0 2.0
28 b9 0.0 4.8 147.3 110.0 37.3 235 206 1.0 2.0
29 b11 0.0 6.1 147.5 98.0 49.5 216 262 1.0 2.0
30 b12 0.0 6.3 141.0 108.0 33.0 218, 219 270 1.0 2.0
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Specification of Pipelines
NO Node(u) Node(d) Type DIA Length C Spec. Loss Q V I

mm m m l/sec m/sec o/oo
1 T a1 0 400 1200 130 0.00 87.1 0.7 1.2
2 a1 a2 0 400 500 130 0.00 72.2 0.6 0.9
3 a2 a3 0 250 4000 130 0.00 16.7 0.3 0.6
4 a3 a4 0 100 100 130 0.00 6.1 0.8 7.7
5 a3 a5 0 200 3410 130 0.00 10.6 0.3 0.7
6 a5 a6 0 150 500 130 0.00 5.6 0.3 0.9
7 a5 a7 0 150 1700 130 0.00 5.0 0.3 0.7
8 a7 a8 0 150 100 130 0.00 5.0 0.3 0.7
9 a2 a9 0 250 100 130 0.00 55.6 1.1 5.3

10 a9 a10 0 150 1800 130 0.00 14.5 0.8 5.3
11 a9 a11 0 250 1450 130 0.00 31.0 0.6 1.8
12 a11 a12 0 100 200 130 0.00 6.5 0.8 8.7
13 a11 a13 0 250 450 130 0.00 24.5 0.5 1.2
14 a13 a14 0 150 4570 130 0.00 4.2 0.2 0.5
15 a13 a15 0 250 3300 130 0.00 20.3 0.4 0.8
16 a15 a16 0 150 1520 130 0.00 8.0 0.5 1.8
17 a15 a17 0 200 1300 130 0.00 12.3 0.4 1.0
18 a17 a18 0 150 1720 130 0.00 4.8 0.3 0.7
19 a17 a19 0 150 1440 130 0.00 7.5 0.4 1.6
20 a19 a20 0 150 3300 130 0.00 7.5 0.4 1.6
21 T b4 0 250 1400 130 0.00 30.7 0.6 1.8
22 b4 b5 0 150 2770 130 0.00 8.0 0.5 1.8
23 b4 b6 0 200 1270 130 0.00 22.8 0.7 3.0
24 b6 b7 0 200 1370 130 0.00 17.2 0.5 1.8
25 b7 b11 0 150 1700 130 0.00 12.3 0.7 4.0
26 a1 b8 0 200 2900 130 0.00 14.9 0.5 1.4
27 b8 b9 0 100 2080 130 0.00 4.8 0.6 4.9
28 a9 b1 0 150 1200 130 0.00 10.1 0.6 2.7
29 b11 b12 0 150 6600 140 0.00 6.2 0.4 1.0
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4. Summary of Pipeline Quantity 

 

 

Note: Pipeline quantity in the above table includes 10% contingency 

75 100 150 200 250 300 350 400 Total Length

MAH I Rambewa I-1 Rambewa E.T. Subzone 0 0 4800 9400 1500 3600 1900 1700 22,900

MAH I Medawachchiya I-2 Issinbassagala E.T. Subzone 0 3600 18600 11900 24200 700 3700 0 62,700

MAH I Medawachchiya I-3 Ethakada E.T. Subzone 0 3400 26000 17400 300 0 0 0 47,100

MAH I Rambewa I-4 East Rambewa E.T. Subzone 0 0 6100 2500 100 0 0 0 8,700

MAH I (Subtotal) 0 7000 55500 41200 26100 4300 5600 1700 141,400

WAH II(a)
Padaviya
/Kebithigollewa

II-1 Wahalkada E.T. Subzone 0 10800 3500 1800 0 0 0 0 16,100

WAH II(a) Kebithigollewa II-2 Kahatagollewa E.T. Subzone 0 5200 8600 2200 0 0 0 0 16,000

WAH II(a) Padaviya
II-3 Bogahawewa E.T. Subzone
(Including Kumbukwewa E.T.)

0 9100 15500 5900 10600 3400 1200 2600 48,300

WAH II(a) Kebithigollewa II-4 KAH-KEB Median E.T. Subzone 0 2500 11800 2600 0 0 0 0 16,900

WAH II(a) Kebithigollewa II-5 Kebithigollewa E.T. Subzone 0 1500 36600 12500 3900 0 700 0 55,200

WAH II(a) (Subtotal) 0 29100 76000 25000 14500 3400 1900 2600 152500

WAH II(b) Horowpothana
II-6 North Horowpothana City E.T.
Subzone

0 0 5100 3600 0 0 0 0 8,700

WAH II(b) Horowpothana II-7 Horowpothana E.T. Subzone 0 2500 13900 0 4600 0 0 0 21,000

WAH II(b) Horowpothana II-8 West Horowpothana E.T. Subzone 0 0 3500 15500 3900 0 0 0 22,900

WAH II(b) Horowpothana II-9 Rathmalgahawewa E.T. Subzone 0 5300 7400 2600 0 0 0 0 15,300

WAH II(b) KahatagasdigiliyaII-10 Hamillewa E.T. Subzone 0 6500 9400 17800 8900 8300 7900 100 58,900

WAH II(b) KahatagasdigiliyaII-11 Kahatagasdigiliya E.T. Subzone 0 2600 22700 8400 11800 0 0 1900 47,400

WAH II(b) (Subtotal) 0 16900 62000 47900 29200 8300 7900 2000 174200

WAH II(a)+(b) (Subtotal) 0 46,000 138,000 72,900 43,700 11,700 9,800 4,600 326,700

Grand Total 0 53,000 193,500 114,100 69,800 16,000 15,400 6,300 468,100

DSD Subzone

Construction profiles
Pipelines (m)Line Portion
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1. Method for Analysis 

 

Distribution subsystem is the distribution network system to distribute water throughout the 

service area in GNDs. Treated water will be received either at the existing elevated tank of 

NWSDB or CBO systems and at the inlet of new system of GNDs. The purpose of this study is 

to estimate the cost for the Project by estimate of pipeline length for each size of distribution 

pipeline.  

 

Since the service areas of the existing system and new system of GNDs are variety in size, 

demand and topographical conditions, the network models are provided for the network analysis. 

Based on the network analysis, unit length per connection is estimated for each size of pipeline, 

which is applied for GNDs to estimate required length of each size of distribution pipeline to 

estimate pipeline length required for the year 2024 and 2034. 

 

The estimate of distribution pipeline length is carried out based on the following procedures: 

 

1. Select three networks (small, medium and large 

systems) designed by existing CBO system. The 

system capacities of the above systems are 100m3/day 

as small system, 150m3/day as medium system and 

300m3/day as large system. 

2. Determine scale of distribution systems of 

150m3/day for small system, 300m3/day for medium 

system and 600m3/day for large system as day 

average demand in 2034. 

3. Network models were established by enlarging 

existing system in length and node discharge in 

proportion to demand difference. Using the above 

network models, network analysis carried out to 

obtain size and pipeline length.  

4. Unit length of each size of distribution pipe per 

service connection is analyzed to obtain pipeline 

length by size for respective size of network. 

5. Pipeline length of each size are estimated by GND 

using above unit length. 

 

 

 

1.Selection of Basic Networks

5.Estimation of Pipeline Length

START 

END 

2.Enlarge Networks 

3.Network Analysis 

4.Unit Length per Connection
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2. Network Analysis 

 

The network analysis was carried out for the above three cases of Small, medium and large 

systems. The results of the analysis are shown in Attachment 1. From the above analysis, the 

unit length per service connection by size is calculated and summarized as Table 1 below. 

 

Table 1  Unit Pipeline Length per Service Connection 

Network 

Size 

Distribution Pipeline length per Connection 

200 150 100 75 50 Total 

Small Size - - 6 25 39 70 

Medium Size - 2 6 15 27 50 

Large Size 1 4 5 7 23 40 

 

3. Service Connection and Distribution Pipeline Length  

 

In accordance with water demand projection, the service connections are estimated by GNDs 

based on served population and average household size by DSDs. Attachment 2 present the 

pipeline length required in each key year of 2018 as project completion year for Phase I, 2024 as 

the end of Phase I and 2034 as the target year of the project.  

 

4. Pipeline Length by Size for Distribution Subsystem 

 

Pipeline length required for the Phase I Project is estimated by the elevated tank of 

Mahakanadarawa and Wahalkada systems as detailed in the Attachment 3 using the analysis 

made in the above. The summary of required pipeline length by size is presented in Table 2.  
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Table 2 Summary of Distribution Subsystem 
Pipeline Length (Phase I Requirement) Construction Phase (up to 2018)

Sr. No. System/E. Tank 200 150 100 75 50 Total 200 150 100 75 50 Total

I Mahakandarawa System
I-1 Rambewa, I-1 ET 1,642 6,569 16,341 7,894 16,814 49,260 1,642 6,569 13,018 4,053 9,677 34,959

I-2 Issinbassagala. I-2 ET 4,479 28,179 40,265 46,995 83,657 203,575 4,479 26,979 40,265 27,747 54,412 153,882

I-3 Ethakada, I-3 ET 579 4,057 14,447 15,566 23,853 58,502 579 4,057 14,447 12,195 19,196 50,474

I-4 East Rambewa, I-4ET 0 886 3,844 1,697 2,882 9,309 0 886 3,844 1,548 2,629 8,907

I-5 Others 232 5,823 23,940 54,594 64,421 149,010 232 5,823 23,940 38,420 46,132 114,547

Total of Mahakandarawa 6,932 45,514 98,837 126,746 191,627 469,656 6,932 44,314 95,514 83,963 132,046 362,769

II-A Wahalkada - A (north)
II-1 Wahalkada, II-1ET 0 0 8,372 5,311 8,283 21,966 0 0 8,372 4,976 7,762 21,110

II-2 Kahatagollewa, II-2 ET 0 0 4,679 2,799 4,366 11,844 0 0 4,679 2,530 3,948 11,157

II-3 Bogahawewa, II-3 ET 4,329 17,422 27,249 15,408 47,985 112,393 4,329 17,422 27,249 6,294 28,115 83,409

II-4 KAH-KEB Median, II-4 ET 0 0 7,709 4,195 6,544 18,448 0 0 7,709 3,835 5,983 17,527

II-5 Kebitigollewa,  II-5 ET 2,200 8,756 17,618 7,054 30,937 66,565 2,200 7,788 17,021 6,409 21,215 54,633

II-6 Others 0 0 0 0 0 0 0 0 0 0 0 0

Subtotal of Wahalkada-A 6,529 26,178 65,627 34,767 98,115 231,216 6,529 25,210 65,030 24,044 67,023 187,836

II-B Wahalkada - B (south)
II-6 North Horowpothana, II-6 ET 0 872 4,070 1,874 3,146 9,962 0 872 4,070 1,730 2,899 9,571

II-7 Horowpoyjana, II-7 ET 0 1,134 7,422 6,619 10,357 25,532 0 1,134 7,422 4,781 7,102 20,439

II-8 West Horowpothana, II-8 ET 0 2,700 12,395 5,526 9,318 29,939 0 2,700 12,395 5,027 8,471 28,593

II-9 Rathmalgahawewa, II-9 ET 837 3,346 7,235 7,262 11,188 29,868 837 3,346 7,235 4,512 6,143 22,073

II-10 Hamillewa, II-10 ET 0 2,674 27,408 27,382 32,110 89,574 0 2,674 25,977 22,387 24,237 75,275

II-11 Kahatagasdigikiya, II-11 ET 2,835 14,148 30,443 34,921 48,740 131,087 2,835 14,148 30,443 22,499 28,707 98,632

II-12 Other 0 66 4,975 7,803 15,408 28,252 0 66 4,975 6,346 12,430 23,817

Subtotal of Wahalkada-B 3,672 24,940 93,948 91,387 130,267 344,214 3,672 24,940 92,517 67,282 89,989 278,400
Total of Wahalkada 10,201 51,118 159,575 126,154 228,382 575,430 10,201 50,150 157,547 91,326 157,012 466,236

Grand Total 17,133 96,632 258,412 252,900 420,009 1,045,086 17,133 94,464 253,061 175,289 289,058 829,005

A
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Small System
Year: 2012 2024 2034

Year 2034 2024 pcpd: 80 86 91
Demand m3/d 150 61 Day ave.: 135 145 154
Pcpd l/d 154 145 Day max.: 162 174 184

Popu.Served: 977 420 Peak hour: 324 348 369
HH: 4 4 4.27

Connection nos. 244 105 Non-dom: 35% NRW: 20%
Day max: 1.2 Peak hour: 2

System Layout
System capacity: 4.17
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Network Analysis
Node Data Line Data

No. q34 WL34 No. NOD(u) NOD(d) ND L q i hf
l/s m mm m l/s ‰ m

1 4.17 15.00 1 1 2 100 300 4.17 4.45 1.34
2 0.58 13.66 2 2 3 100 600 2.40 1.60 0.96
3 0.28 12.70 3 3 4 100 500 2.05 1.20 0.60
4 0.28 12.10 4 4 5 75 650 1.70 3.44 2.23
5 0.25 9.87 5 5 6 75 650 0.74 0.74 0.48
6 0.25 9.39 6 6 7 75 950 0.42 0.26 0.25
7 0.25 9.14 7 2 8 75 1050 1.19 1.78 1.87
8 0.36 11.80 8 8 9 75 950 0.68 0.63 0.60
9 0.25 11.20 9 9 10 75 1050 0.36 0.19 0.20

10 0.22 10.99 10 10 11 50 700 0.07 0.07 0.05
11 0.07 10.95 11 8 12 50 1200 0.15 0.28 0.33
12 0.15 11.46 12 9 13 50 1200 0.07 0.07 0.08
13 0.07 11.12 13 10 14 50 1200 0.07 0.07 0.08
14 0.07 10.95 14 3 15 50 700 0.07 0.07 0.05
15 0.07 12.65 15 4 16 50 700 0.07 0.07 0.05
16 0.07 11.59 16 5 17 75 750 0.71 0.68 0.51
17 0.41 9.60 17 17 18 50 950 0.15 0.28 0.26
18 0.15 9.34 18 17 19 50 950 0.15 0.28 0.26
19 0.15 9.34 19 6 20 50 600 0.07 0.07 0.04
20 0.07 9.35 20 7 21 50 700 0.07 0.07 0.05
21 0.07 9.10 21 7 22 50 700 0.10 0.13 0.09
22 0.10 9.05 17,050

4.17
Summary of Pipeline Connection: 244

ND L u. length rounded
mm m m/conn m/conn
100 1,400 5.7 6
75 6,050 24.8 25
50 9,600 39.3 39

total 17,050 70
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Small System
Year: 2012 2024 2034

Year 2034 2024 pcpd: 80 86 91
Demand m3/d 150 61 Day ave.: 135 145 154
Pcpd l/d 154 145 Day max.: 162 174 184

Popu.Served: 977 420 Peak hour: 324 348 369
HH: 4 4 4.27

Connection nos. 244 105 Non-dom: 35% NRW: 20%
Day max: 1.2 Peak hour: 2

System Layout
System capacity: 4.17
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Network Analysis
Node Data Line Data

No. q34 WL34 No. NOD(u) NOD(d) ND L q i hf
l/s m mm m l/s ‰ m

1 4.17 15.00 1 1 2 100 300 4.17 4.45 1.34
2 0.58 13.66 2 2 3 100 600 2.40 1.60 0.96
3 0.28 12.70 3 3 4 100 500 2.05 1.20 0.60
4 0.28 12.10 4 4 5 75 650 1.70 3.44 2.23
5 0.25 9.87 5 5 6 75 650 0.74 0.74 0.48
6 0.25 9.39 6 6 7 75 950 0.42 0.26 0.25
7 0.25 9.14 7 2 8 75 1050 1.19 1.78 1.87
8 0.36 11.80 8 8 9 75 950 0.68 0.63 0.60
9 0.25 11.20 9 9 10 75 1050 0.36 0.19 0.20

10 0.22 10.99 10 10 11 50 700 0.07 0.07 0.05
11 0.07 10.95 11 8 12 50 1200 0.15 0.28 0.33
12 0.15 11.46 12 9 13 50 1200 0.07 0.07 0.08
13 0.07 11.12 13 10 14 50 1200 0.07 0.07 0.08
14 0.07 10.95 14 3 15 50 700 0.07 0.07 0.05
15 0.07 12.65 15 4 16 50 700 0.07 0.07 0.05
16 0.07 11.59 16 5 17 75 750 0.71 0.68 0.51
17 0.41 9.60 17 17 18 50 950 0.15 0.28 0.26
18 0.15 9.34 18 17 19 50 950 0.15 0.28 0.26
19 0.15 9.34 19 6 20 50 600 0.07 0.07 0.04
20 0.07 9.35 20 7 21 50 700 0.07 0.07 0.05
21 0.07 9.10 21 7 22 50 700 0.10 0.13 0.09
22 0.10 9.05 17,050

4.17
Summary of Pipeline Connection: 244

ND L u. length rounded
mm m m/conn m/conn
100 1,400 5.7 6
75 6,050 24.8 25
50 9,600 39.3 39

total 17,050 70
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Nos of nodes 13
Nos of pipes 15

NODE
NO Type Q WL GL EH

l/sec m m m
1 1 -8.350 15.00 15.00
2 0 0.380 14.66 14.66
3 0 0.270 14.31 14.31
4 0 0.450 14.10 14.10
5 0 0.380 13.87 13.87
6 0 0.520 12.49 12.49
7 0 2.270 11.44 11.44
8 0 1.610 10.84 10.84
9 0 0.270 10.48 10.48

10 0 0.690 9.89 9.89
11 0 0.410 13.88 13.88
12 0 0.550 9.57 9.57
13 0 0.550 10.73 10.73

PIPE
NO(u) NO(d) Dia Length C dH Q V I

mm m m l/sec m/sec o/oo
1 1 2 150 150 120 0.34 8.350 0.47 2.23
2 2 3 150 300 120 0.36 5.923 0.34 1.18
3 3 4 150 300 120 0.21 4.504 0.25 0.71
4 4 5 150 380 120 0.22 4.054 0.23 0.59
5 5 6 100 380 120 1.38 3.738 0.48 3.64
6 6 7 100 380 120 1.05 3.218 0.41 2.76
7 2 8 75 790 120 3.83 2.047 0.46 4.85
8 8 9 75 1,260 120 0.35 0.437 0.10 0.28
9 9 10 50 1,770 120 0.60 0.167 0.09 0.34

10 10 11 50 890 120 -3.99 -0.675 -0.34 -4.49
11 11 5 75 790 120 0.01 0.064 0.01 0.01
12 11 3 100 1,050 120 -0.43 -1.149 -0.15 -0.41
13 10 12 50 1,110 120 0.32 0.152 0.08 0.29
14 12 13 50 690 120 -1.16 -0.398 -0.20 -1.69
15 13 7 75 610 120 -0.71 -0.948 -0.21 -1.17

End

App. 5.3 - 63

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project                                                     Final Report



Large System
Year: 2012 2024 2034

Year 2034 2012 pcpd: 80 86 91
Demand m3/d 600 310 Day ave.: 135 145 154
Pcpd l/d 154 145 Day max.: 162 174 184

Popu.Served: 3,907 2,136 Peak hour: 324 348 369
HH: 4 4 4.27

Connection nos. 977 534 Non-dom: 35% NRW: 20%
Day max: 1.2 Peak hour: 2

System Layout
System Capacity: 16.67 l/s

0.18 0.12

0.12

0.30
0.22 0.08

0.08

0.60
0.18 0.10

0.10

0.88
0.22 0.22

0.22
0.16

1.32
0.28 0.14

0.14
0.16

1.74
0.26 0.53 0.26 0.14

0.26 0.14

0.95 2.14
0.35 0.53 0.39 0.10 0.12 0.22

0.35 0.10 0.14

1.83 2.63 0.12
0.14 308

0.65 350 0.43 0.22 0.00

3.79 0.58 0.11 0.23 0.22
0.26 7.55 0.33 0.22 0.02 0.22

1.12
1.70 0.43 30

1.46 0.12
9.44 0.22 0.12 0.02

0.08 540
0.08 0.28 0.35 0.22 0.16

1.34
0.07 0.021

9.72 0.31 0.13
0.20 248 257 270

0.20 0.47

0.67 16.72 2.55 1.53 0.78 0.04
0.41 0.47 0.41 0.31 0.04

540
0.14 4.04 0.24 0.20 0.43

0.14 0.41
0.12

0.39 0.24 0.20
2.34

0.12 0.65 1.31 0.39

0.14
0.14 0.04

1.13
0.49 0.42 0.31 0.33

0.14
0.14 0.98

0.50 0.11 0.43

0.18 0.05 0.12 0.37
0.18 0.37 0.18 0.41

0.06
2.46 50

0.06

1 2

3

4

5

38 39 28

76

11

12 13

1415 16

17

18192425

26

22

21

2023

60

62

64

52

53

55

57

63

61

58

54

56

40 41

42 43

4544

4746

4948

5150

27

10

3029

31

35

36

37

3332

P‐51

P
-5

2

P‐57

P‐55

P‐53

P‐49

P‐47

P
-5

6
P

-5
0

P
-4

8
P

-4
6

P
-5

4

P
-7

0
P

-6
8

P‐69

P‐45

P‐6P‐5 P‐7 P‐10

P‐64

P‐60

P‐36P‐12

P‐14P‐13

P
-4

4
P

-4
P

-3
P

-2

P
-6

6
P

-5
9

P
-6

1
P

-6
3

P‐62

P‐1 P‐18 P‐17 P‐19 P‐39

P
37

P
-3

8

P
-2

5

P
-2

0

P
-2

6

P‐41

P‐42

P‐43 P‐29 P‐22P‐30

P
-2

1
8

9

P
-3

3 P
-3

4

P
-3

1

P
-2

8

34

P
-1

6

P
-1

5

59

P‐58

P
-6

5

P‐67

App. 5.3 - 64

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project                                                     Final Report



Hydraulic Analysis
Node Data Line Data

No. q34 WL34 No. Node (u) Node (d) ND L34 q34 i hf
l/sec m mm m l/sec ‰ m

1 16.82 15.00 1 1 2 200 940 16.72 1.99 1.87
2 0.41 14.01 2 2 3 150 410 9.72 2.96 1.21
3 0.35 13.55 3 3 4 150 900 9.44 2.80 2.52
4 0.43 13.13 4 4 5 150 650 7.55 1.85 1.21
5 0.65 12.84 5 5 6 75 750 0.58 0.47 0.35
6 0.33 12.51 6 6 7 75 250 0.11 0.02 0.01
7 0.22 12.49 7 7 8 75 190 0.23 0.08 0.02
8 0.43 12.49 8 8 9 50 490 0.22 0.56 0.27
9 0.22 12.32 9 9 10 50 480 0.00 0.00 0.00

10 0.22 12.32 10 10 8 50 480 0.22 0.57 0.27
11 0.22 12.99 11 8 11 75 700 1.12 1.59 1.11
12 0.22 13.55 12 11 4 100 680 1.46 0.64 0.43
13 0.16 13.55 13 3 12 50 280 0.07 0.06 0.02
14 0.41 13.60 14 12 13 50 270 0.02 0.01 0.00
15 0.47 13.72 15 13 14 50 410 0.13 0.21 0.09
16 0.31 12.61 16 12 15 50 390 0.31 1.05 0.41
17 0.39 11.44 17 14 15 100 450 2.55 1.79 0.80
18 0.41 11.43 18 15 2 100 440 1.53 0.70 0.31
19 0.43 12.33 19 14 16 50 260 0.78 5.86 1.52
20 0.33 12.71 20 16 17 50 910 0.43 1.95 1.77
21 0.39 13.90 21 17 18 50 740 0.04 0.02 0.02
22 0.65 13.47 22 18 19 50 970 0.37 1.47 1.43
23 0.31 12.38 23 19 20 75 550 0.98 1.24 0.68
24 0.18 12.33 24 20 21 75 1000 1.31 2.12 2.12
25 0.37 12.33 25 21 2 150 300 4.04 0.58 0.17
26 0.49 12.50 26 21 22 100 680 2.34 1.53 1.04
27 0.14 12.37 27 22 23 50 910 0.42 1.87 1.70
28 0.12 12.40 28 23 24 50 480 0.11 0.16 0.08
29 0.12 12.90 29 24 19 50 100 0.12 0.18 0.02
30 0.02 12.49 30 24 25 50 160 0.05 0.04 0.01
31 0.04 12.61 31 25 26 75 700 0.50 0.36 0.25
32 0.24 13.02 32 26 22 75 950 1.13 1.62 1.53
33 0.20 13.19 33 6 27 50 560 0.14 0.24 0.14
34 0.06 12.32 34 7 28 50 490 0.12 0.18 0.09
35 0.14 13.33 35 8 30 50 50 0.02 0.01 0.00
36 0.14 12.36 36 11 29 50 480 0.12 0.18 0.09
37 0.18 12.02 37 15 32 50 1050 0.24 0.66 0.70
38 0.39 12.56 38 14 38 50 860 0.20 0.47 0.41
39 0.10 12.51 39 16 31 50 190 0.04 0.02 0.00
40 0.26 11.98 40 19 34 50 290 0.06 0.05 0.01
41 0.14 11.84 41 22 35 50 570 0.14 0.24 0.14
42 0.28 11.66 42 26 36 50 570 0.14 0.24 0.14
43 0.14 11.51 43 25 37 50 800 0.18 0.39 0.31
44 0.22 11.37 44 5 38 150 1050 2.63 0.26 0.28
45 0.22 10.99 45 38 39 50 430 0.10 0.13 0.06
46 0.18 11.23 46 38 40 100 450 2.14 1.30 0.58
47 0.10 11.18 47 40 41 50 570 0.14 0.24 0.14
48 0.22 10.37 48 40 42 100 360 1.74 0.88 0.32
49 0.08 10.33 49 42 43 50 620 0.14 0.24 0.15
50 0.18 10.09 50 42 44 100 540 1.32 0.53 0.29
51 0.12 10.00 51 44 45 50 680 0.22 0.56 0.38
52 0.26 12.58 52 44 46 75 140 0.88 1.02 0.14
53 0.28 12.26 53 46 47 50 430 0.10 0.13 0.06
54 0.08 11.39 54 46 48 50 240 0.60 3.61 0.87
55 0.47 11.83 55 48 49 50 380 0.08 0.09 0.03
56 0.20 11.45 56 48 50 50 280 0.30 1.00 0.28
57 0.41 11.34 57 50 51 50 480 0.12 0.18 0.09
58 0.14 11.20 58 5 52 150 500 3.79 0.52 0.26
59 0.12 11.25 59 52 53 100 380 1.70 0.85 0.32
60 0.53 10.93 60 53 54 50 380 0.08 0.09 0.03
61 0.35 8.89 61 53 55 100 780 1.34 0.55 0.43
62 0.53 10.30 62 55 56 50 810 0.20 0.47 0.38
63 0.26 9.47 63 55 57 75 800 0.67 0.61 0.49
64 0.16 10.08 64 57 58 50 570 0.14 0.24 0.14

16.82 65 57 59 50 480 0.12 0.18 0.09
66 52 60 75 420 1.83 3.94 1.65
67 60 61 50 1530 0.35 1.33 2.04
68 60 62 75 530 0.95 1.17 0.62
69 62 63 50 1090 0.26 0.77 0.84
70 60 64 50 720 0.16 0.31 0.23

39,420

Summary of Pipeline Connection: 977
ND L u. length rounded
mm m m/conn m/conn
200 940 0.96 1
150 3,810 3.90 4
100 4,760 4.87 5

75 6,980 7.15 7
50 22,930 23.47 23

39,420 40.36 40
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Nos of nodes 26
Nos of pipes 32

NODE
NO Type Q WL GL EH

l/sec m m m
1 1 -16.720 15.00 15.00
2 0 0.410 13.33 13.33
3 0 0.350 12.12 12.12
4 0 0.430 9.59 9.59
5 0 6.970 8.39 8.39
6 0 0.470 8.04 8.04
7 0 0.340 8.03 8.03
8 0 0.450 8.05 8.05
9 0 0.220 7.77 7.77

10 0 0.220 7.77 7.77
11 0 0.340 9.16 9.16
12 0 0.220 12.13 12.13
13 0 0.160 12.13 12.13
14 0 0.610 12.23 12.23
15 0 0.710 12.54 12.54
16 0 0.350 10.71 10.71
17 0 0.390 8.94 8.94
18 0 0.410 8.92 8.92
19 0 0.490 10.35 10.35
20 0 0.330 11.03 11.03
21 0 0.390 13.15 13.15
22 0 0.790 12.11 12.11
23 0 0.310 10.41 10.41
24 0 0.180 10.33 10.33
25 0 0.550 10.33 10.33
26 0 0.630 10.58 10.58

PIPE
NO(u) NO(d) Dia Length C dH Q V I

mm m m l/sec m/sec o/oo
1 1 2 200 840 120 16.720 0.53 1.99
2 2 3 150 410 120 9.723 0.55 2.96
3 3 4 150 900 120 9.440 0.53 2.80
4 4 5 150 650 120 7.550 0.43 1.85
5 5 6 75 750 120 0.580 0.13 0.47
6 6 7 75 250 120 0.110 0.02 0.02
7 7 8 75 190 120 -0.230 -0.05 -0.09
8 8 9 50 490 120 0.219 0.11 0.56
9 9 10 50 480 120 -0.001 0.00 0.00

10 10 8 50 480 120 -0.221 -0.11 -0.57
11 8 11 75 700 120 -1.120 -0.25 -1.59
12 11 4 100 680 120 -1.460 -0.19 -0.64
13 3 12 50 280 120 -0.067 -0.03 -0.06
14 12 13 50 270 120 0.021 0.01 0.01
15 13 14 50 410 120 -0.139 -0.07 -0.24
16 12 15 50 390 120 -0.308 -0.16 -1.05
17 14 15 100 450 120 -1.528 -0.19 -0.70
18 15 2 100 440 120 -2.546 -0.32 -1.79
19 14 16 50 260 120 0.780 0.40 5.86
20 16 17 50 910 120 0.430 0.22 1.94
21 17 18 50 740 120 0.040 0.02 0.02
22 18 19 50 970 120 -0.370 -0.19 -1.48
23 19 20 75 550 120 -0.979 -0.22 -1.24
24 20 21 75 1000 120 -1.309 -0.30 -2.12
25 21 2 150 300 120 -4.040 -0.23 -0.58
26 21 22 100 680 120 2.341 0.30 1.53
27 22 23 50 910 120 0.421 0.21 1.87
28 23 24 50 480 120 0.111 0.06 0.16
29 24 19 50 100 120 -0.119 -0.06 -0.18
30 24 25 50 160 120 0.050 0.03 0.04
31 25 26 75 700 120 -0.500 -0.11 -0.36
32 26 22 75 950 120 -1.130 -0.26 -1.62

End
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Attachment 2  Distribution Pipeline Length Required in Key Years 
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DISTRIBUTION NETWORK in GNDs Distribution Network in 2034
Connection (2034): <400 400~600 >600 Unit length per connect.: ND 200 150 100 75 50 total

Class: Small Medium Large Large: L(km) 1 4 5 7 23 40
medium: L(km) 2 6 15 27 50

Small: L(km) 6 25 39 70
GND Name of NWSDB/ Elavated Service Connection Day max.Distribution Network 2012 - Existing(km) Distribution Network 2018 (km) Distribution Network 2024 (km) Distribution Network 2034 (km)
No. GZD CBOs Tank 2012 2018 2024 2034 Class Demand 200 150 100 75 50 Total 200 150 100 75 50 Total 200 150 100 75 50 Total 350 300 250 200 150 100 75 50 Total

Padaviya m3/d
1 Bisokotuwa                      NWSDB II-3 ET 287 329 377 472 348
3 Sudarshanagama                  NWSDB II-3 ET 193 351 542 950 701
2 Padaviya (50%) NWSDB II-3 ET 76 154 248 449 331

555 833 1,166 1,871 L 1,380 0 0 590 6,323 6,292 13,205 833 3,331 4,164 4,164 19,153 31,645 1,166 4,665 5,831 8,164 26,824 46,650 1,871 7,483 9,354 13,095 43,027 74,830
4 Track B                         New II-3 ET 0 0 0 650 L 479 0 0 0 0 0 0 0 0 0 0 0 0 650 2,600 3,250 4,550 14,950 26,000
8 Maithreepura                    New II-3 ET 0 0 0 479 M 353 0 0 0 0 0 0 0 0 0 0 0 0 0 0 958 2,873 7,181 12,926 23,938
9 Abhayapura                      New II-3 ET 0 0 0 537 M 396 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,075 3,224 8,059 14,506 26,864

10 Kumbukwewa                      New II-3 ET 0 81 87 575 M 424 0 0 162 485 1211 2180 4,038 0 174 521 1,301 2,342 4,338 0 1,151 3,452 8,629 15,532 28,764
11 Urewa                           New II-3 ET 0 2 2 12 S 8 0 0 0 11 44 68 123 0 0 11 44 68 123 0 0 72 300 468 840
12 Mahasenpura                     New II-3 ET 0 56 59 381 S 281 0 0 0 338 1406 2194 3,938 0 0 356 1,481 2,311 4,148 0 0 2,286 9,525 14,859 26,670
13 Ruwanpura                       New II-3 ET 0 46 50 328 S 241 0 3713 2300 276 1150 1794 9,233 0 0 297 1,238 1,931 3,466 0 0 1,965 8,188 12,773 22,926

2 Padaviya (50%) ADB3 (29) II-3 ET 76 154 248 449 M 331 0 0 0 1,054 5,635 6,689 0 307 921 2303 4145 7,676 0 496 1,487 3,716 6,689 12,388 0 496 1,487 3,716 6,689 12,388
5 Buddhangala                     ADB3 (28) II-3 ET 123 191 268 420 - 310
6 Parakramapura                   ADB3 (28) II-3 ET 230 350 483 736 - 542
7 Elikimbulagala                  ADB3 (28) II-3 ET 180 274 378 576 - 425

5+6+7 532 815 1,129 1,732 L 1,277 104 1,955 3,586 3,120 14,910 23,675 815 3,258 4,073 4,073 18,734 30,953 1,129 4,516 5,645 7,903 25,967 45,160 1,732 6,927 8,659 12,122 39,830 69,270
14 Bogahawewa                      ADB3 (30) II-3 ET 230 356 508 830 L 612 0 0 0 1,500 3,000 4,500 356 1,425 1,781 1,781 8,194 13,537 508 2,033 2,541 3,558 11,690 20,330 830 3,320 4,150 5,810 19,090 33,200
15 Balayawewa                      Isolated - 0 0 0 0 - 0 0 0 0 0 0

Subtotal 1,393 2,342 3,249 7,844 104 1,955 4,176 11,997 29,837 48,069 5,717 10,783 12,049 16,132 56,462 101,143 2,803 11,884 16,689 27,405 77,822 136,603 5,083 24,010 40,772 81,175 194,650 345,690
Exit CBO 104 1,955 3,586 5,674 23,545 34,864 1,171 4,990 6,775 8,157 31,073 52,166 1,637 7,045 9,673 15,177 44,346 77,878 2,562 10,743 14,296 21,648 65,609 114,858

Kebitigollewa
16 Handagala Kirimetiyawa NWSDB II-5 ET 137 155 175 213 S 161
17 Thimbiriwewa                    NWSDB II-5 ET 199 221 246 294 S 222
18 Kebithigollewa                  NWSDB II-5 ET 171 331 525 939 L 709
27 Halmillawetiya                  NWSDB II-5 ET 69 142 231 423 M 319
23 Ihala Usgollewa                 NWSDB II-5 ET 204 233 266 332 M 256

780 1,082 1,444 2,200 L 1,667 0 2,252 3,367 15,494 14,589 35,702 1,082 4,330 5,412 5,412 24,896 41,132 1444 5776 7220 10107 33210 57757 2200 8800 11000 15400 50600 88000
19 Gonahathdenawa                  NEW II-5 ET 0 31 34 243 S 184 0 0 0 186 774 1208 2,168 0 0 206 860 1341 2407 0 0 1456 6067 9465 16988
20 Wattewewa                       NEW II-9 ET 0 51 56 384 S 290 0 0 0 309 1287 2007 3,603 0 0 338 1409 2197 3944 0 0 2306 9610 14991 26907
21 Kiriketuwewa                    NEW II-5 ET 0 65 71 484 M 366 0 0 130 389 973 1752 3,244 0 142 426 1065 1916 3549 0 968 2903 7259 13065 24195
26 Kunchuttuwa                     NEW II-5 ET 0 35 39 273 S 206 0 0 0 209 872 1360 2,441 0 0 233 970 1512 2715 0 0 1640 6835 10663 19138
28 Kanugahawewa                    NEW II-5 ET 0 43 48 338 S 256 0 0 0 259 1079 1684 3,022 0 0 288 1201 1874 3363 0 0 2027 8445 13174 23646
29 Ethalvidda Wewa                 NEW II-5 ET 0 30 33 224 S 169 0 0 0 180 750 1170 2,100 0 0 198 823 1284 2305 0 0 1345 5604 8742 15691
30 Galawewa                        NEW II-4 RT 0 39 43 292 S 221 0 0 0 234 976 1522 2,732 0 0 256 1067 1665 2988 0 0 1753 7305 11396 20454
32 Kurulugama                      NEW excluded 0 0 0 0 M 0 0 0 0 0 0 0 0 0 0 0 0 0
33 Thittagonewa                    NEW II-4 RT 0 45 49 323 S 244 0 0 0 272 1134 1769 3,175 0 0 293 1220 1902 3415 0 0 1939 8079 12604 22622
34 Thammennawa                     NEW II-4 RT 0 26 28 193 S 145 0 0 0 155 646 1008 1,809 0 0 170 707 1103 1980 0 0 1158 4823 7524 13505
35 Herathhalmillewa                NEW II-2 ET 0 22 24 171 S 130 0 0 0 132 549 856 1,537 0 0 146 610 951 1707 0 0 1029 4287 6687 12003
36 Kahatagollewa                   NEW II-2 ET 0 31 34 232 S 175 0 0 0 187 780 1218 2,185 0 0 205 854 1332 2391 0 0 1395 5811 9065 16271
37 Bellankadawala                  NEW II-2 ET 0 32 36 254 S 192 0 0 0 195 811 1265 2,271 0 0 217 902 1408 2527 0 0 1522 6341 9893 17756
38 Punchimudagama                  NEW II-2 ET 0 16 17 122 S 92 0 0 0 94 390 609 1,093 0 0 104 433 675 1212 0 0 733 3055 4766 8554
39 Wahalkada D4                    NEW II-1 ET 0 35 37 248 S 187 0 0 0 209 872 1360 2,441 0 0 224 933 1455 2612 0 0 1485 6189 9655 17329
40 Wahalkada D5 a) NEW II-1 ET 0 32 34 220 S 166 0 0 0 195 811 1265 2,271 0 0 205 854 1332 2391 0 0 1317 5488 8561 15366
41 Wahalkada D6                    NEW II-1 ET 0 11 12 82 S 62 0 0 0 69 287 447 803 0 0 75 311 485 871 0 0 492 2049 3196 5737
22 Sinhalaetaweerawewa             NEW II-4 ET 0 25 27 177 S 133 0 620 230 2,190 7,965 11,005 0 0 149 622 970 1,741 0 0 161 671 1046 1878 0 0 1062 4427 6906 12395
25 Gonumeriyawa                    Pradesia(27) II-5 ET 0 56 63 440 M 332 0 0 113 338 845 1521 2,817 0 125 376 940 1692 3133 0 880 2641 6604 11887 22012
24 Aiyathigewewa                   ADB3 (25) II-5 ET 274 305 339 405 M 306 0 450 2,689 2,689 4,583 10411 0 609 1828 4570 8225 15,232 0 678 2034 5085 9154 16951 0 810 2431 6077 10938 20256
31 Bandaraulpatha                  isolated - 0 0 0 0 - - 0 0 0 0 0 0

Subtotal 1,053 2,014 2,470 7,306 0 3,322 6,286 20,373 27,137 57,118 1,082 5,182 11,001 24,440 56,112 97,817 1444 6721 13375 31022 67534 120096 2200 11458 41634 129755 233778 418825
Exit CBO 0 1,070 2,919 4,879 12,548 21,416 0 722 2,315 6,037 10,716 19,790 0 803 2571 6696 11892 21962 0 1690 6134 17108 29731 54663
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DISTRIBUTION NETWORK in GNDs Distribution Network in 2034
Connection (2034): <400 400~600 >600 Unit length per connect.: ND 200 150 100 75 50 total

Class: Small Medium Large Large: L(km) 1 4 5 7 23 40
medium: L(km) 2 6 15 27 50

Small: L(km) 6 25 39 70
GND Name of NWSDB/ Elavated Service Connection Day max.Distribution Network 2012 - Existing(km) Distribution Network 2018 (km) Distribution Network 2024 (km) Distribution Network 2034 (km)
No. GZD CBOs Tank 2012 2018 2024 2034 Class Demand 200 150 100 75 50 Total 200 150 100 75 50 Total 200 150 100 75 50 Total 350 300 250 200 150 100 75 50 Total

Medawachchiya
58 Isinbessagama                   NWSDB I-2 ET 7 106 223 466 M 353
59 Ekirikanda                      NWSDB I-2 ET 120 201 299 507 L 383
61 Railway Town                    NWSDB I-2 ET 192 221 256 323 S 244
65 Walpola                         NWSDB I-2 ET 75 124 183 309 S 234
67 Medawachchiya West              NWSDB I-2 ET 237 364 515 837 L 632
68 Medawachchiya East              NWSDB I-2 ET 417 464 517 618 L 467
69 Kanadara Divulwewa              NWSDB I-2 ET 86 140 205 343 S 259
78 Sangilikanadarawa               NWSDB I-2 ET 93 189 303 537 L 406

1,227 1,809 2,500 3,940 L 2,978 2,230 650 8,130 40,474 5,008 56,492 1,809 7,237 9,046 9,046 41,613 68,751 2500 10002 12502 17503 57511 100018 3940 15758 19698 27577 90609 157582
43 Prabodhagama                    NEW I-2 ET 0 71 78 530 M 401 0 0 142 426 1065 1916 3,549 0 156 467 1167 2101 3891 0 1061 3183 7957 14323 26524
44 Puhudivula                      NEW I-3 ET 0 56 60 397 S 300 0 0 0 335 1396 2178 3,909 0 0 360 1500 2340 4200 0 0 2382 9927 15486 27795
45 Paranahalmillewa                NEW I-3 ET 0 0 0 386 S 292 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2315 9646 15048 27009
47 Poonewa                         NEW I-2 ET 0 134 147 1,001 L 757 0 134 537 671 671 3,085 5,098 147 586 733 1026 3371 5863 1001 4006 5007 7010 23034 40058
51 Kuda Kumbukgollewa              NEW I-2 ET 0 53 58 396 S 300 0 0 0 319 1329 2074 3,722 0 0 348 1451 2264 4063 0 0 2378 9909 15457 27744
52 Kadawath Rambewa                NEW I-3 ET 101 131 164 228 S 172 0 0 0 784 3268 5099 9,151 0 0 982 4091 6383 11456 0 0 1367 5695 8884 15946
53 Lolugaswewa                     NEW I-3 ET 0 47 50 334 S 252 0 0 0 281 1171 1826 3,278 0 0 303 1262 1969 3534 0 0 2005 8354 13032 23391
71 Angunochchiya                   NEW I-2 ET 0 47 51 352 S 265 0 0 0 282 1177 1836 3,295 0 0 309 1287 2007 3603 0 0 2110 8793 13717 24620
73 Kidagalegama                    NEW I-3 ET 0 37 39 260 S 197 0 0 0 220 915 1427 2,562 0 0 236 982 1531 2749 0 0 1561 6506 10150 18217
74 Moragoda                        NEW I-3 ET 0 58 63 415 M 314 0 0 117 350 874 1574 2,915 0 125 376 940 1692 3133 0 831 2492 6230 11215 20768
42 Kidawarankulama                 CWSSP (22) I-2 ET 228 281 343 465 M 352 0 0 1,230 905 13,873 16,008 0 562 1687 4218 7593 14,060 0 685 2056 5140 9252 17133 0 930 2791 6977 12558 23256
46 Maha Kumbukgollewa              CWSSP 820) excluded 0 0 0 0 M 0 0 0 0 0 0 0 0 0 0 0 0
49 Periyakulama                    CWSSP (23) I-2 ET 74 148 233 401 L 304
50 Yakawewa                        CWSSP (23) I-2 ET 91 185 297 526 L 397

165 334 530 927 L 701 0 0 340 650 10,310 11,300 334 1,335 1,668 1,668 7,674 12,679 0 0 3179 13244 20660 37083 927 3708 4635 6490 21323 37083
54 Heerallugama                    ADB3 (15) I-3 ET 207 263 327 456 M 344 0 525 1576 3940 7092 13,133 0 654 1961 4902 8824 16341 0 912 2737 6841 12315 22805
55 Ethakada                        CWSSP (24) I-3 ET 146 240 351 579 L 437 0 0 990 570 6,964 8,524 240 961 1,201 1,201 5,526 9,129 351 1405 1756 2459 8078 14049 579 2314 2893 4050 13306 23142
56 Etaweeragollewa                 ADB3 (14) Br. "Id" 131 172 220 318 S 240 0 48 1,002 2,232 4,980 8,262 0 0 1035 4311 6725 12,071 0 0 1323 5512 8599 15434 0 0 1908 7951 12404 22263
57 Maha Divulwewa                  CWSSP (21) Br. "Ic" 84 145 217 364 S 275 0 0 0 48 8,156 8,204 0 0 869 3622 5650 10,141 0 0 1301 5421 8456 15178 0 0 2183 9098 14192 25473
60 Kadawathgama                    ADB3 (17) I-2 ET 219 255 295 375 S 283 0 0 2,136 2,760 4,500 9,396 0 0 1528 6366 9931 17,825 0 0 1771 7378 11510 20659 0 0 2248 9366 14611 26225
64 Viralmurippuwa                  ADB3 (16) I-2 ET 229 260 294 359 S 271 0 0 1560 6500 10140 18,200 0 0 1763 7348 11462 20573 0 0 2154 8976 14002 25132
66 Katuwela                        ADB3 (12) I-2 ET 267 389 534 841 L 636 389 1,555 1,944 1,944 8,942 14,774 534 2138 2672 3741 12291 21376 841 3366 4207 5890 19354 33658
70 Helambagaswewa                  ADB3(13) I-2 ET 202 221 242 281 S 212 0 1,200 1,200 3,500 7,500 13,400 0 0 1327 5530 8628 15,485 0 0 1450 6043 9427 16920 0 0 1684 7018 10949 19651
72 Kirigalwewa                     CWSSP (19) I-2 ET 166 195 229 295 S 223 0 0 300 1,262 12,052 13,614 0 0 1172 4884 7619 13,675 0 0 1376 5732 8941 16049 0 0 1772 7384 11519 20675
75 Unagaswewa                      CWSSP (18) I-2 ET 127 163 205 289 S 218 0 0 0 2,607 6,648 9,255 0 0 979 4079 6364 11,422 0 0 1229 5122 7990 14341 0 0 1734 7226 11272 20232
48 Anekattiya                      Isolated - 0 0 0 0 - -
62 Puleliya                        Isolated - 0 0 0 0 - -
63 Thammenne Elawaka               Isolated - 0 0 0 0 - -
76 Karambankulama                  Isolated - 0 0 0 0 - -
77 Lindawewa                       Isolated - 0 0 0 0 - -

Subtotal 3,500 5,361 6,998 13,789 2,230 1,898 15,328 55,008 79,991 154,455 2906 12971 29260 69175 154512 268824 3532 15751 38453 103251 206659 367646 7288 32886 75444 194871 398760 709249
Exit CBO 0 1,248 7,198 14,534 74,983 97,963 963 4,938 16,546 48,263 91,884 162,594 885 4,882 21,837 72,042 ###### 225,136 2,347 11,230 30,946 87,267 167,805 299,595
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DISTRIBUTION NETWORK in GNDs Distribution Network in 2034
Connection (2034): <400 400~600 >600 Unit length per connect.: ND 200 150 100 75 50 total

Class: Small Medium Large Large: L(km) 1 4 5 7 23 40
medium: L(km) 2 6 15 27 50

Small: L(km) 6 25 39 70
GND Name of NWSDB/ Elavated Service Connection Day max.Distribution Network 2012 - Existing(km) Distribution Network 2018 (km) Distribution Network 2024 (km) Distribution Network 2034 (km)
No. GZD CBOs Tank 2012 2018 2024 2034 Class Demand 200 150 100 75 50 Total 200 150 100 75 50 Total 200 150 100 75 50 Total 350 300 250 200 150 100 75 50 Total

Rambewa
99 Pallankulama                   NWSDB I-1 ET 81 167 272 497 M 358

100 Rambewa                        NWSDB I-1 ET 128 228 350 609 L 438
112 Katupuliyankulama              NWSDB I-1 ET 90 135 185 280 S 202
113 Sandamalgama                   NWSDB I-1 ET 210 222 234 256 S 184

508 752 1,041 1,642 L 1,182 0 0 1,000 2,900 12,600 16,500 752 3,008 3,760 3,760 17,297 28,577 1041 4164 5205 7287 23944 41641 1642 6569 8212 11496 37773 65692
79 Galweeragollewa                NEW I-4 ET 0 26 29 198 S 142 0 0 0 158 660 1030 1,848 0 0 174 724 1130 2028 0 0 1186 4942 7710 13838
81 Pihimbiyagollewa               NEW I-4 ET 0 59 65 443 M 318 0 0 118 355 888 1599 2,960 0 130 389 973 1752 3244 0 886 2658 6646 11963 22153

96 Kudagama                       Isolated - - - - - - 0
101 Nabadagaswewa                  NEW I-1 ET 0 43 48 337 S 242 0 0 0 258 1077 1680 3,015 0 0 288 1199 1870 3357 0 0 2023 8429 13150 23602
103 Diviyaudabendawewa             NEW I-1 ET 0 0 0 259 S 186 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1552 6468 10090 18110
107 Siyambalagaswewa               NEW I-1 ET 0 0 0 199 S 143 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1197 4987 7780 13964
108 Wahamalgollewa                 NEW I-1 ET 0 44 47 325 S 234 0 0 0 262 1090 1700 3,052 0 0 285 1186 1850 3321 0 0 1949 8122 12670 22741
110 Wahamalgollewa Track 5         NEW I-1 ET 0 41 45 306 S 220 0 0 0 246 1026 1600 2,872 0 0 269 1122 1750 3141 0 0 1834 7641 11920 21395
114 Mahawewa                       NEW I-1 ET 0 0 0 330 S 236 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1978 8244 12860 23082
115 Pandukabhayapura               NEW I-1 ET 0 0 0 224 S 161 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1345 5603 8740 15688

82 Wewelketiya                    ADB4 (06) Br."Ia" 152 205 266 390 S 281
83 Thamarahalmillewa              ADB4 (06) Br."Ia" 0 26 29 197 S 142

152 231 295 587 M 423 0 472 2,740 4,095 2,268 9,575 0 462 1386 3465 6238 11,551 0 589 1768 4419 7955 14731 0 1174 3522 8804 15847 29347
84 Thalgahawewa                   CBO Br."Ia" 169 211 257 343 S 247 0 0 0 2,808 2,619 5,427 0 0 1266 5276 8230 14,772 0 0 1540 6417 10010 17967 0 0 2060 8583 13390 24033
85 Galkandegama                   ADB 4 Br."Ia" 122 178 239 355 S 254
97 Kedewa                         ADB 4 Br."Ia" 72 105 141 210 S 151

195 283 380 565 M 405 0 0 225 1,020 10,250 11,495 0 566 1697 4242 7636 14,141 0 1129 3388 8469 15245 28231 0 1129 3388 8469 15245 28231
86 Balahondawewa                  CWSSP Br."Ia" 97 130 168 242 S 174 0 0 30 925 9,084 10,039 0 0 782 3256 5080 9,118 0 0 1008 4199 6550 11757 0 0 1452 6051 9440 16943
87 Ihala Kolongaswewa             CWSSP Br."Ia" 150 162 173 195 S 140 0 0 0 0 8,007 8,007 0 0 969 4038 6300 11,307 0 0 1040 4333 6760 12133 0 0 1172 4885 7620 13677
93 Mahakanadarawa R.B.Track 2 CWSSP Br."Ia" 193 210 228 262 S 188 0 0 498 650 3,030 4,178 0 0 1258 5244 8180 14,682 0 0 1368 5699 8890 15957 0 0 1569 6538 10200 18307
94 Mahakanadarawa R.B.Track 1 CWSSP Br."Ia" 184 205 229 273 S 196 0 0 54 1,574 12,710 14,338 0 0 1231 5128 8000 14,359 0 0 1372 5718 8920 16010 0 0 1635 6814 10630 19079

102 Ikirigollewa                   ADB4 (02) I-1 ET 774 967 1,194 1,661 L 1,194 1,429 2,653 1,947 2,000 3,200 11,229 967 3,869 4,836 4,836 22,245 36,753 1194 4775 5969 8357 27458 47753 1661 6645 8306 11629 38209 66450
106 Katukeliyawa                   CWSSP Br."Ib" 148 175 207 270 S 194 0 0 99 515 7,437 8,051 0 0 1052 4385 6840 12,277 0 0 1243 5179 8080 14502 0 0 1620 6750 10530 18900
109 Wahamalgollewa Track 3         ADB 4 Br."Ib" 156 171 186 216 S 155 0 300 1,972 5,690 5,119 13,081 0 0 1023 4263 6650 11,936 0 0 1118 4660 7270 13048 0 0 1297 5404 8430 15131
111 Sangilikanadarawa              ADB 4 Br."Ib" 235 266 302 370 S 266 0 1,000 500 800 1,300 3,600 0 0 1597 6654 10380 18,631 0 0 1809 7538 11760 21107 0 0 2220 9250 14430 25900

80 Ambagahawewa                   Isolated - 0 0 0 - -
88 Meemalwewa                     Isolated - 0 0 0 - -
89 Kallanchiya                    Isolated - 0 0 0 - -
90 Peenagama                      Isolated - 0 0 0 - -
91 Konakumbukwewa                 Isolated - 0 0 0 - -
92 Gonewa                         Isolated - 0 0 0 - -
95 Rotawewa                       Isolated - 0 0 0 - -
98 Kapiriggama                    Isolated - 0 0 0 - -

104 Medagama                       Isolated - 0 0 0 - -
105 Kolibendawewa                  Isolated - 0 0 0 - -
116 Kadurugasdamana                Isolated - 0 0 0 - -

Subtotal 2,960 3,976 4,893 9,247 1,429 4,425 9,065 22,977 77,624 115,520 1719 8023 22136 59288 120685 211851 2235 10787 28233 77479 151194 269928 3303 16403 52175 155755 288627 516263
Exit CBO 1,429 4,425 8,065 20,077 65,024 99,020 967 4,897 17,097 50,787 95,779 169,527 1,194 6,493 21,623 64,988 ###### 213,196 1,661 8,948 28,241 83,177 153,971 275,998
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DISTRIBUTION NETWORK in GNDs Distribution Network in 2034
Connection (2034): <400 400~600 >600 Unit length per connect.: ND 200 150 100 75 50 total

Class: Small Medium Large Large: L(km) 1 4 5 7 23 40
medium: L(km) 2 6 15 27 50

Small: L(km) 6 25 39 70
GND Name of NWSDB/ Elavated Service Connection Day max.Distribution Network 2012 - Existing(km) Distribution Network 2018 (km) Distribution Network 2024 (km) Distribution Network 2034 (km)
No. GZD CBOs Tank 2012 2018 2024 2034 Class Demand 200 150 100 75 50 Total 200 150 100 75 50 Total 200 150 100 75 50 Total 350 300 250 200 150 100 75 50 Total

Horowpothana
128 Horowpothana                   NWSDB II-7 ET 193 290 405 650 L 479
130 Medawachchi Handiya            NWSDB II-7 ET 35 84 143 271 S 199

228 373 548 921 L 678 0 0 700 1,200 5,500 7400 373 1,492 1,865 1,865 8,579 14,174 548 2193 2741 3838 12610 21930 921 3683 4604 6445 21177 36830
117 Walahaviddawewa                NEW II-8 ET 0 54 58 399 S 294 0 0 0 321 1338 2087 3,746 0 0 350 1456 2272 4078 0 0 2391 9963 15542 27896
120 Welimuwapothana                NEW II-8 ET 0 43 47 318 S 234 0 0 0 255 1063 1658 2,976 0 0 279 1163 1814 3256 0 0 1905 7938 12383 22226
121 Nikawewa                       NEW II-8 ET 0 55 60 411 M 302 0 0 110 330 825 1485 2,750 0 121 362 904 1627 3014 0 822 2465 6161 11090 20538
122 Mukkarawewa                    NEW II-8 ET 0 62 68 481 M 354 0 0 123 369 923 1661 3,076 0 137 410 1024 1843 3414 0 961 2883 7208 12974 24026
125 Kalpe                          NEW II-10 ET 0 41 45 307 S 226 0 0 0 246 1025 1599 2,870 0 0 270 1125 1755 3150 0 0 1839 7663 11954 21456
127 Morakewa                       NEW II-10 ET 0 65 71 486 M 359 0 0 131 392 979 1762 3,264 0 143 428 1069 1924 3564 0 973 2918 7294 13129 24314
129 Kivulekada                     NEW II-8 ET 0 59 65 459 M 338 0 0 117 351 878 1580 2,926 0 131 392 979 1762 3264 0 917 2751 6878 12380 22926
131 Nanumillawewa                  NEW II-10 ET 0 33 37 260 S 192 0 0 0 200 831 1297 2,328 0 0 222 925 1443 2590 0 0 1562 6506 10150 18218
132 Vilewewa                       NEW II-10 ET 0 21 22 146 S 108 0 0 0 123 513 800 1,436 0 0 132 550 858 1540 0 0 875 3644 5684 10203
134 Puhulewewa                     NEW II-6 ET 0 56 62 436 M 322 0 0 112 335 836 1505 2,788 0 124 372 930 1674 3100 0 872 2616 6540 11772 21800
135 Morawewa                       NEW II-6 ET 0 36 38 242 S 179 0 0 0 215 894 1394 2,503 0 0 227 944 1472 2643 0 0 1454 6056 9448 16958
136 Thirappankadawala              NEW II-7 ET 0 36 41 284 S 209 0 0 0 218 906 1414 2,538 0 0 243 1013 1580 2836 0 0 1703 7094 11066 19863
141 Pahala Divulwewa b) NEW II-2 ET 0 27 29 185 S 136 0 0 0 164 681 1063 1,908 0 0 173 719 1121 2013 0 0 1107 4613 7196 12916
144 Wahalkada D1                   NEW II-2 ET 0 38 41 271 S 199 0 0 0 228 950 1482 2,660 0 0 245 1019 1589 2853 0 0 1623 6763 10550 18936
145 Wahalkada D2                   NEW II-2 ET 0 55 59 391 S 288 0 0 0 330 1375 2145 3,850 0 0 354 1475 2301 4130 0 0 2348 9781 15259 27388
147 Rathmale                       NEW II-7 ET 0 39 42 289 S 214 0 0 0 233 969 1511 2,713 0 0 254 1056 1648 2958 0 0 1734 7225 11271 20230
148 Welangahaulpatha               NEW II-7 ET 0 13 14 97 S 72 0 0 0 78 325 507 910 0 0 86 356 556 998 0 0 584 2431 3793 6808
150 Puliyankadawala                NEW II-10 ET 0 42 46 302 S 222 0 0 0 254 1056 1648 2,958 0 0 273 1138 1775 3186 0 0 1811 7544 11768 21123
151 Diyatittawewa                  NEW II-10 ET 0 30 32 203 S 150 0 0 0 180 750 1170 2,100 0 0 189 788 1229 2206 0 0 1220 5081 7927 14228
152 Nabadawewa                     NEW II-10 ET 0 41 44 290 S 214 0 0 0 245 1019 1589 2,853 0 0 263 1094 1706 3063 0 0 1737 7238 11291 20266
153 Dekethipothana                 NEW II-10 ET 0 35 37 239 S 175 0 0 0 212 881 1375 2,468 0 0 222 925 1443 2590 0 0 1431 5963 9302 16696
119 Ihala Angunachchiya            ADB4 (47) excluded 0 0 0 0 S 0 0 1140 3742 6,520 11,402 0 0 0 0 0 0 0 0 0 0 0 0
126 Wadigawewa                     ADB3 (44) II-10 ET 196 214 234 272 S 200 0 1,224 522 2568 3,644 7,958 0 0 1286 5356 8356 14,998 0 0 1406 5856 9136 16398 0 0 1631 6794 10598 19023
133 Maradankadawala                Rajarada (50) II-7 ET 142 231 338 567 M 418 0 0 0 880 2,560 3,440 0 462 1385 3461 6230 11,538 0 677 2030 5074 9133 16914 0 1134 3401 8501 15302 28338
138 Anaolondewa                    ADN4 (48) Br."IId" 181 235 295 408 M 301 0 750 2950 1550 3,395 8,645 0 471 1412 3529 6352 11,764 0 590 1770 4425 7965 14750 0 816 2448 6120 11016 20400
139 Weerasole                      CWSSP (49) Br."IIb" 0 45 47 304 S 224 0 0 0 1494 7,156 8,650 0 0 269 1119 1745 3,133 0 0 284 1181 1843 3308 0 0 1823 7594 11846 21263
140 Kapugollewa                    ADB3 (46) Br."IIc" 196 210 224 251 S 185 0 0 0 2065 2,300 4,365 0 0 1257 5238 8171 14,666 0 0 1346 5606 8746 15698 0 0 1506 6275 9789 17570
149 Parangiyawadiya                ADB3 (45) Br."IIf" 227 246 266 304 S 224 0 0 180 4956 5,992 11,128 0 0 1476 6150 9594 17,220 0 0 1598 6656 10384 18638 0 0 1826 7606 11866 21298
118 Rasnaka Wewa                   Isolated - 0 0 0 - -
123 Thimbiriettawala               Isolated - 0 0 0 - -
124 Gammahegewewa                  Isolated - 0 0 0 - -
137 Thawalanhalmillewa             Isolated - 0 0 0 - -
142 Dutuwewa                       Isolated - 0 0 0 - -
143 Wagollakada                    Isolated - 0 0 0 - -
146 Maradanmaduwa                  Isolated - 0 0 0 - -
154 Dematawewa                     Isolated - 0 0 0 - -

Subtotal 1,169 2,433 2,910 9,518 0 1974 5,492 18,455 37,067 62,988 373 3018 14229 45735 79759 143114 548 4116 16921 53288 93209 168082 921 10178 56196 188919 317523 573737
Exit CBO 0 1,974 4,792 17,255 31,567 55,588 0 933 7,085 24,853 40,448 73,319 0 1,267 8,434 28,798 47,207 85,706 0 1,950 12,635 42,890 70,417 127,892
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DISTRIBUTION NETWORK in GNDs Distribution Network in 2034
Connection (2034): <400 400~600 >600 Unit length per connect.: ND 200 150 100 75 50 total

Class: Small Medium Large Large: L(km) 1 4 5 7 23 40
medium: L(km) 2 6 15 27 50

Small: L(km) 6 25 39 70
GND Name of NWSDB/ Elavated Service Connection Day max.Distribution Network 2012 - Existing(km) Distribution Network 2018 (km) Distribution Network 2024 (km) Distribution Network 2034 (km)
No. GZD CBOs Tank 2012 2018 2024 2034 Class Demand 200 150 100 75 50 Total 200 150 100 75 50 Total 200 150 100 75 50 Total 350 300 250 200 150 100 75 50 Total

Kahatagasdigiliya
230 Maha Messalewa                 NWSDB II-11 ET 400 445 496 592 L 437
231 Kahatagasdigiliya East         NWSDB II-11 ET 200 283 383 592 L 436
232 Kahatagasdigiliya West         NWSDB II-11 ET 573 638 710 849 L 625

1,173 1,366 1,588 2,033 L 1,498 0 1,550 1,550 4,450 19,300 26,850 1,366 5,465 6,831 6,831 31,424 51,917 1588 6353 7941 11118 36530 63530 2033 8130 10163 14228 46748 81302
197 Ellawewa                       NEW II-11 ET 0 0 0 283 S 209 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1697 7069 11027 19793
198 Bethkewa Thulana               NEW II-11 ET 0 51 56 381 S 281 0 0 0 306 1275 1989 3,570 0 0 335 1394 2174 3903 0 0 2285 9519 14849 26653
203 Mekichchawa                    NEW II-11 ET 0 59 65 440 M 324 0 0 118 354 885 1593 2,950 0 129 387 968 1742 3226 0 880 2639 6596 11873 21988
205 Sampathgama                    NEW II-10 ET 0 0 0 391 S 288 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2348 9781 15259 27388
206 Dachchihalmillewa              NEW II-10 ET 0 51 56 383 S 282 0 0 0 308 1281 1999 3,588 0 0 336 1400 2184 3920 0 0 2298 9575 14937 26810
207 Kudapattiya                    NEW II-10 ET 0 56 62 419 M 310 0 0 113 338 844 1519 2,814 0 123 369 923 1661 3076 0 839 2516 6289 11320 20964
208 Maha Hammillawewa              NEW II-10 ET 0 39 43 292 S 215 0 0 0 234 975 1521 2,730 0 0 257 1069 1667 2993 0 0 1751 7294 11378 20423
213 Ambagahawewa                   CWSSP (41) II-10 ET 0 41 43 275 S 203 0 0 0 243 1013 1580 2,836 0 0 257 1069 1667 2993 0 0 1649 6869 10715 19233
216 Konwewa                        NEW II-11 ET 0 0 0 355 M 262 0 0 0 0 0 0 0 0 0 0 0 0 0 0 710 2129 5321 9578 17738
217 Thallattewa                    NEW II-11 ET 0 0 0 284 S 209 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1703 7094 11066 19863
220 Kohombagaskada                 NEW II-11 ET 0 42 47 328 S 242 0 0 0 252 1050 1638 2,940 0 0 281 1169 1823 3273 0 0 1970 8206 12802 22978
235 Maha Galkandegama              NEW II-11 ET 0 36 40 281 S 250 0 0 0 215 894 1394 2,503 0 0 240 1000 1560 2800 0 0 1683 7013 10940 19636
196 Ranpathvila                    ADB3 (35) II-11 ET 283 325 373 467 M 344 0 0 1,300 1,600 8,530 11,430 0 651 1952 4879 8782 16,264 0 747 2240 5599 10078 18664 0 934 2802 7005 12609 23350
201 Kokmaduwa                      CWSSP (36) II-11 ET 198 250 311 438 M 323 0 0 0 295 4,336 4,631 0 500 1500 3750 6750 12,500 0 623 1868 4669 8404 15564 0 876 2627 6566 11819 21888
202 Moragahawela                   ADB3 (32) II-11 ET 159 180 203 247 S 181 0 0 0 3,270 4,500 7,770 0 0 1079 4494 7010 12,583 0 0 1217 5069 7907 14193 0 0 1479 6163 9614 17256
209 Kumbukgollewa                  CWSSP (43) II-10 ET 95 139 189 287 S 211 0 0 0 295 3,986 4,281 0 0 831 3463 5402 9,696 0 0 1131 4713 7352 13196 0 0 1719 7163 11174 20056
210 Pandarellewa                   ADB3 (34) II-10 ET 78 121 170 267 S 197
211 Panwella                       ADB3 (34) II-10 ET 51 78 108 164 S 121

129 199 278 431 M 318 0 0 830 1,360 5,613 7,803 0 398 1194 2985 5373 9,950 0 556 1667 4166 7499 0 862 2585 6461 11630 21538
212 Mee-Kumbukwewa                 CWSSP (40) II-10 ET 190 200 211 231 S 170 0 0 167 480 6,175 6,822 0 0 1200 5000 7800 14,000 0 0 1266 5275 8229 0 0 1385 5769 8999 16153
218 Weligollewa                    CWSSP (42) II-11 ET 28 68 113 199 S 146
219 Punchi Halmillewa              CWSSP (42) II-11 ET 24 58 96 168 S 124

51 126 209 367 M 270 0 0 741 370 2,865 3,976 0 252 756 1890 3402 6,300 0 419 1256 3139 5650 0 735 2204 5509 9916 18364
221 Mahawewa                       CWSSP (39) II-11 ET 202 260 328 468 M 344 0 0 1,702 1,806 5,491 8,999 0 520 1559 3896 7013 12,988 0 655 1965 4913 8843 0 936 2808 7020 12636 23400
222 Maha Kumbukwewa                CWSSP (31) II-9 ET 166 194 227 291 S 215 0 0 0 1,940 5,460 7,400 0 0 1166 4856 7576 13,598 0 0 1361 5669 8843 0 0 1746 7275 11349 20370
223 Gonumeru Wewa                  CWSSP (37) II-11 ET 97 148 208 329 S 242 0 0 679 569 4,088 5,336 0 0 890 3706 5782 10,378 0 0 1247 5194 8102 0 0 1976 8231 12841 23048
224 Palippothana                   ADB3 (33) II-9 ET 60 95 136 220 S 162
225 Rathmalgahawewa                ADB3 (33) II-9 ET 93 147 210 339 M 250
226 Kirigallewa                    ADB3 (33) II-9 ET 76 120 172 277 S 204

229 362 518 837 L 616 0 0 1,000 1,500 6,300 8,800 362 1,447 1,809 1,809 8,320 13,747 518 2071 2589 3624 11908 837 3346 4183 5856 19240 33462
233 Maha Kiribbewa                 CWSSP (38) II-11 ET 63 142 239 445 M 328
234 Kurukkuragama                  CWSSP (38) II-11 ET 54 120 197 357 S 263

117 262 436 802 L 591 0 0 230 0 4,980 5,210 262 1,047 1,309 1,309 6,020 9,947 436 1742 2178 3049 10017 802 3207 4009 5612 18440 32070
199 Kanadara-Rathmale              Isolated - 0 0 0 - -
200 Nekutunu Wewa                  Isolated - 0 0 0 - -
204 Samadhigama                    Isolated - 0 0 0 - -
214 Tikkampothana                  Isolated - 0 0 0 - -
215 Divulwewa                      Isolated - 0 0 0 - -
227 Kelenikawewa                   Isolated - 0 0 0 - -
228 Nelugollakada                  Isolated - 0 0 0 - -
229 Diganhalmillawewa              Isolated - 0 0 0 - -

Subtotal 3,090 4,385 5,487 11,336 0 1,550 8199 17935 81624 109308 1990 10511 24326 57085 123887 217799 2542 13418 30388 75189 153840 151331 3672 21455 64354 183484 342759 615724
Exit CBO 0 0 6,649 13,485 62,324 82,458 624 4,815 15,245 42,037 79,230 141,951 954 6,813 19,985 55,079 ###### 61,617 1,639 10,896 29,523 78,630 150,267 270,955

Total
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Summary of Distribution Subsystem by Elevated Tank- Phase I (Year 2024)
I. MAKANDARAWA SYSYTEM

I-1 Rambewa - I-1ET
Phase I Requirement (up to 2024) Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW NWSDB / NEW 

99
100
112
113
101 0 0 2,023 1,199 1,870 5,092 0 0 2,023 1,077 1,680 4,780
103 Isolated 0 0 0 0 0 0
107 Isolated 0 0 0 0 0 0
108 0 0 1,949 1,186 1,850 4,985 0 0 1,949 1,090 1,700 4,739
110 0 0 1,834 1,122 1,750 4,706 0 0 1,834 1,026 1,600 4,460
114 0 0 1,978 0 0 1,978 Isolated 0 0 0 0 0 0
115 0 0 1,345 0 0 1,345 Isolated 0 0 0 0 0 0

Subtotal 1,642 6,569 16,341 7,894 16,814 49,260 1,642 6,569 13,018 4,053 9,677 34,959
Exit. CBO 0 0 0 0 0 0 0 0 0 0 0 0

Total 1,642 6,569 16,341 7,894 16,814 49,260 1,642 6,569 13,018 4,053 9,677 34,959

I-2 Isingassagala - I-2 ET
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total

NWSDB / NEW 1)

58
59
61
65
67
68
69
78
43 0 1,061 3,183 1,167 2,101 7,512 0 1,061 3,183 1,065 1,916 7,225
47 1,001 4,006 5,007 1,026 3,371 14,411 1,001 4,006 5,007 671 3,085 13,770
51 0 0 2,378 1,451 2,264 6,093 0 0 2,378 1,329 2,074 5,781
71 0 0 2,110 1,287 2,007 5,404 0 0 2,110 1,177 1,836 5,123

Subtotal 2,711 20,175 24,246 4,931 39,275 91,338 2,711 20,175 24,246 4,242 28,771 80,145

Exist. CBO 2)

42 0 930 1,561 4,235 0 6,726 0 930 1,561 3,313 0 5,804
49
50
60 0 0 112 4,618 7,010 11,740 0 0 112 3,606 5,431 9,149
64 0 0 2,154 7,348 11,462 20,964 0 0 2,154 6,500 10,140 18,794
66 841 3,366 4,207 3,741 12,291 24,446 841 3,366 4,207 1,944 8,942 19,300
70 0 0 484 2,543 1,927 4,954 0 -1,200 484 2,030 1,128 2,442
72 0 0 1,472 4,470 0 5,942 0 0 1,472 3,622 0 5,094
75 0 0 1,734 2,515 1,342 5,591 0 0 1,734 1,472 0 3,206

Subtotal 1,768 8,004 16,019 42,064 44,382 112,237 1,768 6,804 16,019 23,505 25,641 73,737
Total 4,479 28,179 40,265 46,995 83,657 203,575 4,479 26,979 40,265 27,747 54,412 153,882
note: 1) GND 58-78: existing pipeline length of ND 75 is longer than required 2) GND 42 & 72: existing pipeline length of ND 50 is longer than required

length, thus the balance is converted to ND50 length, thus it makes zero

GND 70: from the same reason above , ND 150 length is maded as zero

I-3 Ethakada - I-3 ET
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW 

44 0 0 2,382 1,500 2,340 6,222 0 0 2,382 1,396 2,178 5,956
45 Isolated
52 0 0 1,367 4,091 6,383 11,841 0 0 1,367 3,268 5,099 9,734
53 0 0 2,005 1,262 1,969 5,236 0 0 2,005 1,171 1,826 5,002
73 0 0 1,561 982 1,531 4,074 0 0 1,561 915 1,427 3,903
74 0 831 2,492 940 1,692 5,955 0 831 2,492 874 1,574 5,771

Subtotal 0 831 9,807 8,775 13,915 33,328 0 831 9,807 7,624 12,104 30,366
Exist. CBO

54 0 912 2,737 4,902 8,824 17,375 0 912 2,737 3,940 7,092 14,681
55 579 2,314 1,903 1,889 1,114 7,799 579 2,314 1,903 631 0 5,427

Subtotal 579 3,226 4,640 6,791 9,938 25,174 579 3,226 4,640 4,571 7,092 20,108
Total 579 4,057 14,447 15,566 23,853 58,502 579 4,057 14,447 12,195 19,196 50,474

927 3,708 4,295 1,018 0 7,225

1,710 15,108 11,568 0 19,860 48,246

1,642 6,569 7,212 860 4,697 20,980

927 3,708 4,295 12,594 10,350 31,874

1,710 15,108 11,568 0 29,532 57,918

1,642 6,569 7,212 4,387 11,344 31,154
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I-4 East Rambewa - I-4 ET
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW 

79 0 0 1,186 724 1,130 3,040 0 0 1,186 660 1,030 2,876
81 0 886 2,658 973 1,752 6,269 0 886 2,658 888 1,599 6,031

Subtotal 0 886 3,844 1,697 2,882 9,309 0 886 3,844 1,548 2,629 8,907
Exist. CBO 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 886 3,844 1,697 2,882 9,309 0 886 3,844 1,548 2,629 8,907

Exist. CBO fed by Trans. Submain
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total

Br. "a" 3)

82
83
84 0 0 2,060 3,609 7,391 13,060 0 0 2,060 2,468 5,611 10,139
85
97
86 0 0 1,422 3,274 0 4,696 0 0 1,422 2,331 0 3,753
87 0 0 1,172 4,333 0 5,505 0 0 1,172 4,038 0 5,210
93 0 0 1,071 5,049 5,860 11,980 0 0 1,071 4,594 5,150 10,815
94 0 0 1,581 4,144 0 5,725 0 0 1,581 3,554 0 5,135

102 232 3,992 6,359 6,357 24,258 41,198 232 3,992 6,359 2,836 19,045 32,464
Subtotal 232 5,823 17,610 34,539 48,191 106,395 232 5,823 17,610 23,043 33,776 80,484

Br. "b" 4)

106 0 0 1,521 4,664 0 6,185 0 0 1,521 3,870 0 5,391
109 0 0 0 0 2,151 2,151 0 0 0 0 1,531 1,531
111 0 0 1,720 6,738 10,460 18,918 0 0 1,720 5,854 9,080 16,654

Subtotal 0 0 3,241 11,402 12,611 27,254 0 0 3,241 9,724 10,611 23,576

Br. "c" 4)

46 excl.
57 0 0 2,183 5,373 0 7,556 0 0 2,183 3,574 0 5,757

Subtotal 0 0 2,183 5,373 0 7,556 0 0 2,183 3,574 0 5,757
Br. "d" 4)

56 0 0 906 3,280 3,619 7,805 0 0 906 2,079 1,745 4,730
Total 232 5,823 23,940 54,594 64,421 149,010 232 5,823 23,940 38,420 46,132 114,547

note; 3) GND 86,87 & 94: existing pipeline length of ND 50 is longer than 4) GND 106, 109, 111 brom the same reason, pipeline length

required length, thus it makes zero GND 46 & 56 of respective pipeline size are made zero

Total of
Mahakandarawa 6,932 45,514 98,837 126,746 191,627 469,656 6,932 44,314 95,514 83,963 132,046 362,769

0 1,129 3,163 3,222 0 7,514

0 702 782 0 3,970 5,454324

7,449

5,687

4,995

7,495

16,736

0

0

702

1,129

782

3,163
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Summary of Distribution Subsystem by Elevated Tank- Phase I (Year 2024)
II. WAHALKADA SYSTEM - Wahalkada Subsystem A

II-1 Wahalkada - II-1 ET
Phase I Requirement (up to 2024) Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW NWSDB / NEW 

39 0 0 1,485 933 1,455 3,873 0 0 1,485 872 1,360 3,717
40 0 0 1,317 854 1,332 3,503 0 0 1,317 811 1,265 3,393
41 0 0 492 311 485 1,288 0 0 492 287 447 1,226

141 0 0 1,107 719 1,121 2,947 0 0 1,107 681 1,063 2,851
144 0 0 1,623 1,019 1,589 4,231 0 0 1,623 950 1,482 4,055
145 0 0 2,348 1,475 2,301 6,124 0 0 2,348 1,375 2,145 5,868

Subtotal 0 0 8,372 5,311 8,283 21,966 0 0 8,372 4,976 7,762 21,110
Exist. CBO 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 8,372 5,311 8,283 21,966 0 0 8,372 4,976 7,762 21,110

II-2 Kahatagollewa - II-2 RT
Phase I Requirement Up to Year 2018

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
35 0 0 1,029 610 951 2,590 0 0 1,029 549 856 2,434
36 0 0 1,395 854 1,332 3,581 0 0 1,395 780 1,218 3,393
37 0 0 1,522 902 1,408 3,832 0 0 1,522 811 1,265 3,598
38 0 0 733 433 675 1,841 0 0 733 390 609 1,732

Subtotal 0 0 4,679 2,799 4,366 11,844 0 0 4,679 2,530 3,948 11,157

Exist. CBO 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 4,679 2,799 4,366 11,844 0 0 4,679 2,530 3,948 11,157

II-3 Bogahawewa - II-3 ET
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW 

1
2
3
4 Isolated
8 Isolated
9 Isolated
10 0 1,151 3,452 1,301 2,342 8,246 0 1,151 3,452 1,211 2,180 7,994
11 0 0 72 44 68 184 0 0 72 44 68 184
12 0 0 2,286 1,481 2,311 6,078 0 0 2,286 1,406 2,194 5,886
13 0 0 1,965 1,238 1,931 5,134 0 0 1,965 1,150 1,794 4,909
15 - - - - - - - - - -

Subtotal 1,871 8,634 16,539 5,905 27,184 60,133 1,871 8,634 16,539 3,811 19,097 49,952
Exist. CBO

2 0 496 1,487 2,662 1,054 5,699 0 496 1,487 1,249 0 3,232
5
6
7
14 830 3,320 4,150 2,058 8,690 19,048 830 3,320 4,150 281 5,194 13,775

Subtotal 2,458 8,788 10,710 9,503 20,801 52,260 2,458 8,788 10,710 2,483 9,018 33,457

Total 4,329 17,422 27,249 15,408 47,985 112,393 4,329 17,422 27,249 6,294 28,115 83,409

II-4 KAH-KEB Median - II-4 ET
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW 

28 0 0 2,027 1,201 1,874 5,102 0 0 2,027 1,079 1,684 4,790
30 0 0 1,753 1,067 1,665 4,485 0 0 1,753 976 1,522 4,251
33 0 0 1,939 1,220 1,902 5,061 0 0 1,939 1,134 1,769 4,842
34 0 0 1,158 707 1,103 2,968 0 0 1,158 646 1,008 2,812

Subtotal 0 0 6,877 4,195 6,544 17,616 0 0 6,877 3,835 5,983 16,695
Exist. CBO 1)

22 0 0 832 0 0 832 0 0 832 0 0 832
Total 0 0 7,709 4,195 6,544 18,448 0 0 7,709 3,835 5,983 17,527

1,628 4,972 5,073 953 3,824 4,909

1,871 7,483 8,764 0 12,861 28,820

1,628 4,972 5,073 4,783 11,057 27,513

1,871 7,483 8,764 1,841 20,532 40,491
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II-5 Kebitigollewa -  II-5 ET
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total

NWSDB / NEW 2)

16
17
18
23
27
19 0 0 1,456 860 1,341 3,657 0 0 1,456 774 1,208 3,438
21 0 968 2,903 1,065 1,916 6,852 0 0 2,306 1,287 2,007 5,600
25 0 880 2,641 940 1,692 6,153 0 880 2,641 845 1,521 5,887
26 0 0 1,640 970 1,512 4,122 0 0 1,640 872 1,360 3,872
29 0 0 1,345 823 1,284 3,452 0 0 1,345 750 1,170 3,265

Subtotal 2,200 8,396 17,618 4,658 26,366 59,238 2,200 7,428 17,021 4,528 17,573 48,750
Exist. CBO

24 0 360 0 2,396 4,571 7,327 0 360 0 1,881 3,642 5,883
Total 2,200 8,756 17,618 7,054 30,937 66,565 2,200 7,788 17,021 6,409 21,215 54,633

New GND fed by Trans. Submain
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
Br."a"

32 excl.

Total of

Wahakalda A 6,529 26,178 65,627 34,767 98,115 231,216 6,529 25,210 65,030 24,044 67,023 187,836

note: 1) GND 22: existing pipeline length of ND75 is longer than required 2) GND 16-27&24 from the same reason, length of respective 

length, thus it makes zero are made zero

2,200 6,548 7,633 0 10,307 2,8122,200 6,548 7,633 0 18,621 35,002
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Summary of Distribution Subsystem by Elevated Tank- Phase I (Year 2024)
Wahakada Subsystem - B

II-6 North Horowpothana - II-6 ET
Phase I Requirement (up to 2024) Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW 

134 0 872 2,616 930 1,674 6,092 0 872 2,616 836 1,505 5,829
135 0 0 1,454 944 1,472 3,870 0 0 1,454 894 1,394 3,742

Subtotal 0 872 4,070 1,874 3,146 9,962 0 872 4,070 1,730 2,899 9,571
Exist. CBO 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 872 4,070 1,874 3,146 9,962 0 872 4,070 1,730 2,899 9,571
II-7 Horowpoyjana - II-7 ET

Phase I Requirement Project Implementation period (Up to Year 2018)
GND 200 150 100 75 50 Total 200 150 100 75 50 Total

NWSDB / NEW 
128
130
136 0 0 1,703 1,013 1,580 4,296 0 0 1,703 906 1,414 4,023
147 0 0 1,734 1,056 1,648 4,438 0 0 1,734 969 1,511 4,214
148 0 0 584 356 556 1,496 0 0 584 325 507 1,416

Subtotal 0 0 4,021 2,425 3,784 10,230 0 0 4,021 2,200 3,432 9,653
Exist. CBO

133 0 1,134 3,401 4,194 6,573 15,302 0 1,134 3,401 2,581 3,670 10,786
Total 0 1,134 7,422 6,619 10,357 25,532 0 1,134 7,422 4,781 7,102 20,439

II-8 West Horowpothana - II-8 ET

Phase I Requirement Project Implementation period (Up to Year 2018)
GND 200 150 100 75 50 Total 200 150 100 75 50 Total

NWSDB / NEW 
117 0 0 2,391 1,456 2,272 6,119 0 0 2,391 1,338 2,087 5,816
120 0 0 1,905 1,163 1,814 4,882 0 0 1,905 1,063 1,658 4,626
121 0 822 2,465 904 1,627 5,818 0 822 2,465 825 1,485 5,597
122 0 961 2,883 1,024 1,843 6,711 0 961 2,883 923 1,661 6,428
129 0 917 2,751 979 1,762 6,409 0 917 2,751 878 1,580 6,126

Subtotal 0 2,700 12,395 5,526 9,318 29,939 0 2,700 12,395 5,027 8,471 28,593
Exist. CBO 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 2,700 12,395 5,526 9,318 29,939 0 2,700 12,395 5,027 8,471 28,593
II-9 Rathmalgahawewa - II-9 ET

Phase I Requirement Project Implementation period (Up to Year 2018)
GND 200 150 100 75 50 Total 200 150 100 75 50 Total

NWSDB / NEW 
20 0 0 2,306 1,409 2,197 5,912 0 0 2,306 1,287 2,007 5,600

Exist. CBO
222 0 0 1,746 3,729 3,383 8,858 0 0 1,746 2,916 2,116 6,778
224
225
226

Subtotal 837 3,346 4,929 5,853 8,991 23,956 837 3,346 4,929 3,225 4,136 16,473
Total 837 3,346 7,235 7,262 11,188 29,868 837 3,346 7,235 4,512 6,143 22,073

II-10 Hamillewa - II-10 ET
(Br."h") Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total

NWSDB / NEW 

125 0 0 1,839 1,125 1,755 4,719 0 0 1,839 1,025 1,599 4,463
127 0 973 2,918 1,069 1,924 6,884 0 973 2,918 979 1,762 6,632
131 0 0 1,562 925 1,443 3,930 0 0 1,562 831 1,297 3,690
132 0 0 875 550 858 2,283 0 0 875 513 800 2,188
150 0 0 1,811 1,138 1,775 4,724 0 0 1,811 1,056 1,648 4,515
151 0 0 1,220 788 1,229 3,237 0 0 1,220 750 1,170 3,140
152 0 0 1,737 1,094 1,706 4,537 0 0 1,737 1,019 1,589 4,345
153 0 0 1,431 925 1,443 3,799
205 Isolated
206 0 0 2,298 1,400 2,184 5,882 0 0 2,298 1,281 1,999 5,578
207 0 839 2,516 923 1,661 5,939 0 839 2,516 844 1,519 5,718
208 0 0 1,751 1,069 1,667 4,487 0 0 1,751 975 1,521 4,247
213 0 0 1,649 1,069 1,667 4,385 0 0 1,649 1,013 1,580 4,242

Subtotal 0 1,812 21,607 12,075 19,312 54,806 0 1,812 20,176 10,286 16,484 48,758
Exist. CBO 3)

126 0 0 1,109 3,288 5,492 9,889 0 0 1,109 2,788 4,712 8,609
209 0 0 1,719 4,418 3,366 9,503 0 0 1,719 3,168 1,416 6,303
210
211
212 0 0 1,218 4,795 2,054 8,067 0 0 1,218 4,520 1,625 7,363

Subtotal 0 862 5,801 15,307 12,798 34,768 0 862 5,801 12,101 7,753 26,517
Total 0 2,674 27,408 27,382 32,110 89,574 0 2,674 25,977 22,387 24,237 75,275

0 862 1,755 1,625 0 4,242

837 3,346 3,183 309 2,020 9,695

921 3,683 3,904 665 3,079 12,252

0 862 1,755 2,806 1,886 7,309

837 3,346 3,183 2,124 5,608 15,098

921 3,683 3,904 2,638 7,110 18,256
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II-11 Kahatagasdigikiya - II-11 ET
Phase I Requirement Project Implementation period (Up to Year 2018)

GND 200 150 100 75 50 Total 200 150 100 75 50 Total
NWSDB / NEW 

230
231
232
197 Isolated
198 0 0 2,285 1,394 2,174 5,853 0 0 2,285 1,275 1,989 5,549
203 0 880 2,639 968 1,742 6,229 0 880 2,639 885 1,593 5,997
216 Isolated
217 Isolated
220 0 0 1,970 1,169 1,823 4,962 0 0 1,970 1,050 1,638 4,658
235 0 0 1,683 1,000 1,560 4,243 0 0 1,683 894 1,394 3,971

Subtotal 2,033 7,460 17,190 11,199 24,529 62,411 2,033 7,460 17,190 6,485 18,738 51,906
Exist. CBO

196 0 934 1,502 3,999 1,548 7,983 0 934 1,502 3,279 252 5,967
201 0 876 2,627 4,374 4,068 11,945 0 876 2,627 3,455 2,414 9,372
202 0 0 1,479 1,799 3,407 6,685 0 0 1,479 1,224 2,510 5,213
218
219
221 0 936 1,106 3,107 3,352 8,501 0 936 1,106 2,090 1,522 5,654
223 0 0 1,297 4,625 4,014 9,936 0 0 1,297 3,137 1,694 6,128
233
234

Subtotal 802 6,688 13,253 23,722 24,211 68,676 802 6,688 13,253 16,014 9,969 46,726

Total 2,835 14,148 30,443 34,921 48,740 131,087 2,835 14,148 30,443 22,499 28,707 98,632
     Exist. CBO fed by Trans. Submain

Phase I Requirement Project Implementation period (Up to Year 2018)
GND 200 150 100 75 50 Total 200 150 100 75 50 Total

Br."c" 3)

139 0 0 1,823 -313 0 1,510 0 0 1,823 0 0 1,823
Br. "c' "

140 0 0 1,506 3,541 6,446 11,493 0 0 1,506 3,173 5,871 10,550
Br. "d" 3)

138 0 66 0 2,875 4,570 7,511 0 66 0 1,979 2,957 5,002
Br. "f"

149 0 0 1,646 1,700 4,392 7,738 0 0 1,646 1,194 3,602 6,442

Br. "g"
119 excl.

Total 0 66 4,975 7,803 15,408 28,252 0 66 4,975 6,346 12,430 23,817
Total of

Wahalkada B 3,672 24,940 93,948 91,387 130,267 344,214 3,672 24,940 92,517 67,282 89,989 278,400
note: 3) pipeline lengths of respective size are longer than required length, thus 

they are made zero

802 3,207 3,779 1,309 1,040 31,731

0 735 1,463 1,520 537 31,731

2,033 6,580 8,613 2,381 12,124 31,73117,230

2,785

5,037

41,124

7,752

15,874

8,613

1,463

3,779

6,668

2,769

3,049

2,033

0

802

6,580

735

3,207
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PART – A

1.0 General

1.1 Background
 

Anuradhapura North Integrated Water Supply Project is one of the five major water supply 
projects proposed to be undertaken in various parts of the country, with a view to achieve the 
UN Millennium Development Goals of halving the percentage of people with no access to safe 
drinking water. There are also significant disparities in availability, access, coverage and 
service level among provinces in both pipe borne water and safe drinking water. 
 

In response to the request from the Sri Lankan Government, the Government of Japan decided 
to undertake a Feasibility Study to meet the requirements for JICA ODA Loan financed by the 
Japanese Government. 
 

In the Anuradhapura North Integrated Water Supply Project Area, a number of small scale 
water supply systems are operated and maintained by Community Based Organizations 
(CBOs). However, the water sources are inadequate to provide 24 hour water supply. Also due 
to low piped water supply coverage, people living in Anuradhapura North basically depend on 
ground water sources such as tube wells and shallow dug wells. NWSDB water quality reports 
in the region, indicates that groundwater contains high levels of fluoride and hardness and is 
unsuitable for drinking.  

 

1.2 Objective and Scope of the Status Survey of Existing Water Supply Schemes
 

The objective of the Status Survey of the existing small water supply systems in the project area 
is to examine the possibility of using the systems in the proposed Anuradhapura North 
Integrated Water Supply Project (ANIWSP). ANIWSP covers five (05) DS divisions, Rambewa, 
Madawachchiya Kebitigollawa, Padaviya, Kahatagasdigiliya and Horowpathana.  

Maps of the DS Divisions showing the GN division in which the selected CBO Water Supply 
Schemes are located is given in Annex 4. 

The scope of work consisted of a Questionnaire Survey administered to the CBO officials, 
operation and management staff and reference of relevant documents and available plans. The 
Questionnaire Survey was enhanced and supplemented with a Technical Field survey and 
Inspection. 

The questionnaire survey carried out using the prepared questionnaire format covered: 
 

General Information: name of CBO, location, contact details, year of establishment, 
year/period of operation, service area, population, future expansion plans, etc. 
 

Water Supply System details including system capacity, type of water source, treatment 
if available, details of storage (elevated tank, ground reservoir) and details of 
Distribution System. Supply conditions such as:  

- supply service (continuous/ intermittent);  
- supply pressure (at tapping and maximum pressure) ;  
- overall water quality and supply conditions ;  
- estimation of water loss in terms of cubic meters per day and   percentage 

loss.  
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Details of Operation and Maintenance including staff, consumption of power / fuel, 
chemicals, repairs / replacements etc.  
 

Financial Conditions covering Revenue (water tariff, connection fee and other revenue) 
and Expenditure (cost of personnel, consumables such as electricity/fuel, chlorine and 
other chemicals, cost of maintenance including spare parts, repairs/replacement & 
other, depreciation1* and non- operating expenses).  

 

 

Relevant data and information on plans of service area, system layout and drawing of 
major facilities. Meter reading data records of the past, annual report with financial 
statements and water tariff structure and collecting system. 
 

Willingness to connect to new bulk system including proposed tariff.    
  

Other requirements are relevant data and information covering:  
General plan of Service area boundary 
General system layout plan 
Dimensions/drawings of major facilities 
Meter Reading Records for the past 3 months 
Annual report with financial statements 
Water tariff structure and collection system 
Estimated/assumed non-revenue water (NRW) 
Other items as incidental 

Of the above relevant data and information, some are included in completing the questionnaire, 

while Plans, Annual Reports with Financial Statements and Photographs are given separately. 

Considering the level of management by CBOs, the above requirements must be cut down with 

respect to all community managed schemes. There are no Annual Reports in any of the 50 

CBOs.   

 

 

 

 

 

 

 

 

 

 

1*
Depreciation of assets in typical Rural Water Supply Scheme annually is estimated at 7.55 % of the cost of the assets. This is on the basis of depreciating distribution pipes, water tower 

and intake well over 20 years and depreciating pipe fittings and Mechanical and Electrical items over 5 years.    
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2.0 Availability of Information

Summary Sheets of all the required information are given in Part B. These sheets provide a 

clear understanding of the status of the essential information required by the Design 

Consultants of the ANIWSP. It will be observed that except for system expansion plans under 

section 2 in the questionnaire, financial data, particularly non- domestic water tariff (mostly free), 

loan repayment (none), depreciation costs and 50% of results in water loss in the system, the 

other information have been well addressed. These Summary Sheets are completed with 

essential information for the Designers in spite of the characteristic lack of Planning and 

Operation & Management information in CBO managed water supply schemes.  

It must be indicated at the outset that of the 50 schemes under study, 06 schemes are not 

operational. The present status and position of the 06 schemes, in the near future are given in 

Table 2.1. 

Table 2.1: Present Status and Position in the near Future of the 06 Schemes not operational. 
S/ No Name of CBO Details  
26 Al Naja This scheme will be completed and be ready to be incorporated into the 

Anuradhapura North Water Supply Project (ANIWSP).  
Present system capacity is 130 m3/day to provide water to 2 villages but the CBO 
expect to increase the service area and need additional source or connecting to bulk 
supply. This will be a new scheme that could be incorporated into ANIWSP.    

27 Gonumariyaya As no CBO is formed and project not implemented, it may be assumed that there is 
no such WS scheme for implementing ANIWSP.      

36 Nilmini This scheme is not functioning, only because the CBO has no resources to replace 
the deep well pump. Therefore this scheme where operation started in 2008 & pump 
was also damaged in 2008. Prior to incorporating into the ANIWSP, the scheme 
should be initially made to function to determine the condition of the distribution 
system, especially whether there are valve leaks and extent of water loss, and the 
condition of the water tank and repairs/replacement done.    
 

47 Tristar CBO Only 43 House connections are given out of 310. Line cleaning and disinfection has 
to be done. Physical work is complete, but all House connections are not given till the 
community contributions (in ADB 4) are given. However, “community contributions2*" 
continue to come in and more than 50% HH will be given by Dec. 2012. NWSDB 
could intervene to expedite the process, but the scheme can be incorporated in 
ANIWSP. 
 

48 Alhidra CBO House Connections are given to 35% of the total HH by June 2012 as the community 
contribution is not complete. It is in the process of being collected and would be 
completed in Dec. 2012. Once the full community contribution is obtained the 
balance connections will be given, the staff recruited and the scheme officially 
opened and fully operated by the CBO. It is recommended that the scheme be 
incorporated in the ANIWSP. However, air valves are to be fitted and washout valves 
are also short.  These need to be replaced. 
 

49 Adhikwa CBO Weerasole scheme funded by 4th ADB, house connections are to be completed, 
water meters are being purchased locally and fitted for the scheme to be fully 
operated. NWSDB operates the scheme partially. Once the scheme is fully handed 
over to the CBO, the staff could be recruited and the scheme fully operated. 
However, some water leaks are present and need to be attended to.  
 

  

2*
Community has to contribute 20% of the cost of the Project in labour or cash, or labour and cash.
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2.1 General Information
 

Name of the system, location information including PS/DS/GND/Village and coordinates are 

provided.  Telephone/fax information are lacking, while year of establishment and start date are 

given. 100% information are available in 49 out of 50 schemes, while serial no. 41 

Ambagahawewa under Pinibindu CBO is only an individual rain-water harvesting project 

implemented in 60 households,  where the information is not available.  

2.2 Service Area & Population
 

There are large number of subheads under which information is sought including number and 

type of service connections, water consumption, alternative water source and consumption 

from such sources and details of system expansion plans including capacity, facility 

requirements and additional staff, costs and source of funds. 

All required information are given for the operational schemes except that for system expansion, 

planned data is scanty with no information on target year, while capacity after expansion is 

incomplete. 

2.3 Water Supply System

(a) Water Supply Facilities
 

Comprehensive details of the water supply systems including source of water, system capacity, 
water treatment facility, distribution method, technical details of elevated storage, distribution 
network, service connections, water meters, supply service: continuous / intermittent and 
supply pressure, are available in functioning schemes.  
 
(b) Water Quality
 

Information on water quality is limited as CBOs have paid less attention, except that in a few 
cases water was tested for different test items such as pH, Turbidity, Color, Taste, Odor, 
Hardness, Iron, Manganese & Fluoride, a few at a time. Summary of Water Quality Reports 
Tested at NWSDB Anuradhapura are given in Annex -1.  

2.4 Operation and Maintenance
 

Operation & Maintenance of the water supply scheme is the prime responsibility of the CBO. 
The designed questionnaire includes organizational details, particularly number and 
qualification of technical and non–technical staff, their qualifications and number of staff in 
each category. 

Consumption of Electricity / fuel and chemicals such as chlorine is provided in quantum per 
month/year. Annual consumption of electrical power is available for all operational schemes. 
Four schemes installed diesel driven pumps. In many schemes disinfection is not done and 
data on use of chlorine is limited to about 50% of the operational schemes.  
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Information on repair and replacement of distribution network is limited mainly to repair of 
pipes/year or replacement of water meters/year. While only a limited amount of replacement of 
pipes are reported. Number of pipes repaired per year, replacement of pipes by diameter per 
year and replacement of pipes by meter lengths per year, has been recorded for each scheme.  
 
Repair/ Service/Replacement of Pumps during the year are well recorded. Number of times per 
year that cleaning of wells and water tanks are done is recorded. This information is in 
summary sheet 4 – Operation and Maintenance. 

2.5 Capability of CBOs

(a) Capability in O&M

Most of all CBOs are not efficient in operation and maintenance due to limited O&M staff and 
either lack of or poorly trained O&M group in CBOs. The policy adopted in development of 
CBOs was for CBO personnel to be trained in all aspects of water supply scheme management. 
O&M groups are trained for operational maintenance of the schemes. Though, only 2 salaried 
employees are deployed for O&M, it is carried out well as CBO’s O&M groups are well trained. 
An example is S/N no.28 Parakramapura in Padaviya a large scheme, with system capacity of 
405m3/day and serving a population of 2820. This scheme is very well run, but has only 2 
salaried employees on O&M but with a keen well trained O&M group in the CBO. Members of 
the O&M group will be suitably remunerated according to a system approved by CBO. 

(b) Recommendations on Expansion

When the CBO scheme is used in the ANIWSP, it is necessary to determine the possibility of 
usefully expanding the CBO served area to cover GND in the Project Area. Any CBO scheme 
can be recommended for expansion only if the Design Parameters of the CBO scheme could 
satisfactorily provide for the total water supply demand including the expanded area.  
 
Where the system capacity does not allow the total expanded area to be served, the balance 
area may be served through a separate pipe line from the same water tank, provided that the 
total area could be served by three times the capacity of the water tank. 
In the case of CWSSP funded CBO schemes, the tertiary pipes are of narrow diameter and 
should not be used to feed the expanded area from the existing distribution system. 
 

(c) Capacity Development of CBOs

During implementation of the CBO Water Supply Schemes, an intensive capacity development 
program was implemented to train the CBO personnel in the scheme development process, 
training in operation and management, and proper maintenance of the water supply scheme. 
The community participated in the construction through community contribution.  
 

However with time, the O&M capability has deteriorated due to the trained people leaving for 
other employment, due to disputes between trained people and CBO office bearers or 
community, or changing of operational staff when new office bearers are elected.  
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Training has been given to CBO office bearers, especially for treasurer in book keeping, record 
maintenance & Accounts work. However, when a new committee takes over after some time 
they will not have capability to maintain book keeping, records works and accounts.     
 

Therefore, there is a need to revitalize the O&M capability and financial management of the 
CBO with further training, reorganization of scheme management and improve facilities such as 
tools and equipment. The O&M capability of the CBOs is discussed under 3.0 Conclusions. It 
is recommended that Capacity Development of the CBOs is undertaken prior to project 
implementation. 

2.6 Non RevenueWater / Leakage

NRW in the existing water supply schemes is determined adopting various methods. 
Some times where bulk meters are not available, pump details could be used in calculating 
monthly usage and determining m3/ day and percentage loss based on monthly usage.  
 

Where feasible, field test were conducted with the cooperation of the community to determine 
the NRW/ Leakage. The summary of NRW Results for 27 schemes is given in Table 2.2.  

Details of calculation of NRW for the schemes are given in Annex -2.   

Table 2.2 :  Summary of NRW Results 

S/ No GND GND No DS Division NRW %
Field
Test

Bulk
Meter

Pump
Detail

1 Kendewa 97 Rambewa 20.75
3 Sangilikandarawa 111 Rambewa 23.68
8 Thalgahawewa 84 Rambewa 18.44 16.9
9 Mahakandarayaya 02 93 Rambewa 22.95

Average for Rambewa DSD 22.95 20.96 16.9
12 Katuwela 66 Madawachchiya 30.14
13 Halambagaswewa 70 Madawachchiya 18.28 22 10.2
14 Attaweeragollawa 56 Madawachchiya 18.42
15 Hirulugama 54 Madawachchiya 11.67
16 Wiralmurippu 64 Madawachchiya 10.7
17 Kadawathgama 60 Madawachchiya 8.39 16.74
19 Kirigalwewa 72 Madawachchiya 14.31
22 Kidawarankulama 42 Madawachchiya 46.32
23 Periyakulama 49 Madawachchiya 41.38
24 Athakade 55 Madawachchiya 16.03

Average for Madawachchiya
DSD 24.03 13.70 20.67

S/ No GND GND No DS Division NRW %
Field
Test

Bulk
Meter

Pump
Detail

25 Ayyatigewewa 24 Kebitigollawa 17.97
Kebitigollawa DSD 17.97

29 18 Kanuwa 2 Padaviya 16.98 12.91
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Padaviya DSD 16,98 12.91
31 Maha Kumbukwewa 222 Kahadagasdigilliya 29.53 24.89
32 Moragahawewa 202 Kahatagasdigiliya 4.51 6.97
33 Palispotana 224 Kahatagasdigiliya 29.4 26.92
34 Pandaralla 210 Kahadagasdigilliya 21.74
38 Turrukkuragama 234 Kahadagasdigilliya 2.75
39 Mahawewa 221 Kahadagasdigilliya 6.84
40 Meekumbukwewa 212 Kahadagasdigilliya 33.96
43 Kumbukgollawa 209 Kahadagasdigilliya 19.17

Average for
Kahadagasdigilliya DSD 15.68 16.95 18.54

44 Wadigawewa 126 Horowpothana 4.63
45 Parangiyawadi 149 Horowpothana 3.58
50 Maradankadawala 133 Horowpothana 23.74

Average for Horowpothana
DSD 23.74 4.10

2.7 Financial Status
 

The Financial Status of CBOs managing the existing community water supply schemes is 
provided in terms of Revenue, Expenditure and annual balance. Annual Revenue is the sum of 
water tariff (domestic & non-domestic), connection fee and other revenue. The Annual 
Expenditure is built up of: staff expenditure, cost of power, chemicals and other items, & cost 
of maintenance. Depreciation cost and other expenditure are not provided.  
Domestic water tariff revenue is available for 44 out of the 50 listed schemes, while the non-
domestic water tariff is available only for 25 schemes. The reason for this short-fall is that free 
water supply is provided to public institutions such as schools, temples etc.   
 

No CBO made available audited accounts and they are not preparing annual reports. Therefore 
the consultants were unable to provide annual reports.  

2.8 Relevant Data and Information

(a) General Plans of Existing Water Supply Schemes

General plan of service area, general system lay out and source to tank system diagram are 
given in table 2.3. The general plan of service area is normally given in sketch plan similar to 
the village plan, but in many cases these are only rough sketches and are not available in 10 
schemes (sch. Nos.36 to 44 and 46). 

  
The table 2.3 provides the availability of General Plan of Service Area, General System Lay out 
Plan & Source to Tank- System Diagram for all the schemes.  
The ggeneral system llay out plans are given under PPart E, while the other requirements (except 
annual reports) are given in the completed questionnaires and the summary sheets.  

Table 2.3 : Relevant Data and Information of Existing Water Supply Schemes 
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Serial No./Scheme Name General Plan of Service Area General
System Lay
out Plan

Source to
Tank System

Diagram
02 Ikkirigollewa Not Available Yes Yes 
04 Thalgahawewa Yes Yes Yes 
05 Wahamalgollewa Yes Yes Yes 
07 Mahakandarawe Yaya 01 Yes. Only rough sketch. Yes Yes 
08 Katukeliyawe Yes. Very rough sketch. Yes Yes 
09 Mahakanadarawe  Yaya 02 Yes. Very rough sketch. Yes Yes 
10 Ihala Kolongaswewa Yes. Very rough sketch. Yes Yes 
11 Balahonda wewa Yes. Only rough sketch. Yes Yes 
13 Helambagaswewa Yes Yes Yes 
14 Ataweeragollewa Yes Yes Yes 
15 Hirulagama Incomplete Sketch Incomplete 

Sketch 
Yes 

16 Wiralmurippu Yes Illegible Yes 
 17 Kadawathgama Yes Incomplete 

Plan 
Yes 

18 Unagaswewa Yes Yes Yes 
19 Kirigalwewa Yes  Yes Yes 
21 Mahadiulwewa Yes Yes Yes 
22 Kidawarankulama Yes  Yes Yes 
23 Periyakulama Incomplete sketch Yes Yes 
24 Ethakada Yes Yes Yes 
25 Ayyathigewewa Yes  Yes Yes 
28 Parakramapura Yes Yes Yes 
29 Kanuwa Yes Yes Yes 
30 Bogahawewa Yes Yes Yes 
31 Mahakumbukwewa Yes Yes Yes 
32 Moragawela Yes  Yes Yes 
33  Palispothana Yes Yes Yes 
34 Pandarellewa Yes Yes Yes 
35 Ranpathwila Yes with gen. lay out plan Yes Yes 
36 Kokmaduwa Not Available Yes Not Available 
37 Gonamaruwewa Not Available Yes Not Available 
38 Kurukkuragama Not Available Yes Yes 
39 Mahawewa Not Available Yes Yes 
40 Meekumbukwewa Not Available Yes Yes 
42 Weligollewa Not Available Yes Yes 
43 Kumbukgollewa Not Available Yes Yes 
44 Wadigewewa Not Available Yes Yes 
45 Parangiyawadiya Yes Yes Yes 
46 Kapugollewa Not Available Not Available Yes 
47 Agunuchchiya Yes Yes Yes 
48 Anolandawewa Yes Yes Yes 
49 Weerasole Yes Yes Yes 
50 Maradankadawela Not Available Yes Yes 
 

 

(b)  Scheme Details – Dimensions of Major Facilities, Estimated NRW and Tariff Structure 

The Major Facility in the CBO schemes is only the Elevated Water Tank or Ground Reservoir, if 
any. The dimensions of the major structure are clearly given in the completed Questionnaire 
itself, and the estimated Non - Revenue Water (NRW) is given in table 2.2 of section 2.5.  

The Tariff Structure for all CBO schemes are given in Annex 3. The tariff structure and meter 
reading records for 3 months or more are given in the completed questionnaires.  
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(c)  Annual Report with Financial Statements 

Annual Reports and Financial Statements are not available in any CBO water supply scheme. 
Payments are made to the CBO office by the consumer. The Water Tariff Structure for each 
CBO is given in Annex - 3.  

The Annual Report with Financial Statements, which is essential for audit and transparency of 
the management of CBO funds, were not made available. Only for S/No. 02 Ikkirigollewa, an 
annual financial statement certified by audit is made available, while other CBOs have monthly 
revenue and expenditure statements. 

 

2.9 Willingness to Connect to New Bulk System

It is only in 04 schemes that the CBOs have not given a positive answer regarding willingness 
to connect to the Bulk Supply. In all other schemes the CBOs are willing to obtain the bulk 
connection and the common bulk water tariff which they wish to pay is about Rs. 25/=, while 
the bulk rates mentioned varies from Rs. 20/m3 to Rs. 30/m3. Some CBOs are agreeable to 
NWSDB rates and a few CBOs want the community to decide the rate. However, all the CBOs 
wish to continue to manage the schemes.  
 

The reasons to get the bulk connections are: 
 

1. To get continuous supply of water. 
2. To get supply of treated water. 
3. To provide water to un-served areas. 

 
 
 
 
 
 
 
 
 
 
 

3.0 Conclusions and Recommendations onWater Supply Schemes Surveyed.
 

Sources of water in all schemes are either shallow wells or tube wells, or both. The electro-
mechanical equipment is limited to the centrifugal pump in shallow wells or the deep well 
submersible pump.  

3.1 Scheme wise Summary of Conclusions and Recommendations

The table below briefly summarizes the conclusions and recommendations by each scheme.    
 

Table: 3.1 Summary of the Conclusions and Recommendations of the Existing Water Supply Schemes. 
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S/ No.  CBO GND Comments 
01 Swashakthi  Kendewa (97) & 

Galkandagama (85) 
The 60m3 water tower is structurally sound and the distribution 
system is satisfactorily. NRW is 20.75%using bulk meter readings. 
The present system capacity is 160m3/day. Scheme capacity to be 
expanded to180 m3/day. O&M and financial management are 
satisfactory. Suitable for bulk supply. 

02 Ikra  Ikkirigollawa (102) 
 

The 225m3 water tower is structurally sound. The system capacity 
is 516 m3/ day. Water source is shallow well and deep well. There 
are some valve leaks. Otherwise the distribution system is 
satisfactory. O&M and financial management are satisfactory. 
Suitable for bulk supply.   

03 Arunalu  
 

Sangilikandarawa 
(111) 
 

The 80 m3 water tower is in good condition. The water source is a 
shallow well and deep well. The current system capacity is 
196m3/day – require expansion to 300m3/day. Estimated NRW is 
23.68 % (bulk meter), but distribution system is satisfactory. O&M 
and financial management are satisfactory. Suitable for bulk 
supply.  

04 Samagi  
 

Thalgahawewa (84)  
 

The 40m3 water tower is in good condition. Water source is a deep 
well. The system capacity is 111m3/day and NRW 18.44%.O&M 
and financial management are fairly satisfactory. Suitable for bulk 
supply. 

05 Ekamuthu  
 

Wahamalgollawa 
(109) 
 

The 80m3 water tower is in good condition. The water source is 
deep well and shallow well. The system capacity is 227m3/day. 
NRW not available, but there are visible leaks. No record of 
repairs/ replacement in distribution system. O&M is fair and 
financial management is satisfactory. Cumulative balance is Rs. 
3.5 Million. Suitable for bulk supply with increase in staff to 3 nos. 
and training of O&M group and CBO key staff.     .   

06 Rangiri Wewalkatiya (82) The 60m3 water tower is in good condition. The water source is 
deep well (satisfactory) and shallow well (not fully completed). The 
system capacity is 179m3/day.  The tapping pressure is low (4m). 
There are considerable gate valve leaks, which are not attended 
to. Poor O&M and financial management.  There is lack of staff. 
Not recommended for bulk supply unless CBO management is 
improved.   

07 Nildiyadahara Maha  Kandarawa 
yaya -01  (94) 

The 40m3 water tower and the distribution system are in good 
condition.  The water source is a shallow well and the system 
capacity is 108m3/day. Financial management is satisfactory. 
Recommended that bulk supply is given, but after replacement of 
some gate valves and water meters.   
 

S/ No.  CBO GND Comments 
08 Eksath Katukeliya - 106 The 40m3 water tower is structurally sound. The water source is a 

shallow well and the system capacity is 89m3/day. NRW not 
available. The distribution system is in fairly good condition.  O&M 
and financial management are satisfactory. Recommended to 
connect to new bulk system.  
 

09 Mahasen Mahakandarayaya - 
02 (93) 

The 40m3 water tower is structurally sound. The water source is a 
shallow well and the system capacity is 110m3/day. No evidence 
of repair/ replacement and well/ tank cleaning during maintenance 
(2011).Field test indicate NRW of 22.95% and the distribution 
system appear satisfactory. Annual revenue and expenditure is 
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maintained. Recommended that bulk supply is given. 
 

10 Dimuthu Ihala 
Kolangaswewa (87) 

The 20m3 water tower in good condition. The water source is a 
shallow well and the system capacity is 72m3/day. NRW value 
unreliable. No evidence of repair/ replacement and well/ tank 
cleaning during maintenance (2011). Annual revenue and 
expenditure is maintained. Recommended to connect to new bulk 
system.  
 

11 Pragithi Bala Honda 
Wewa(86) &Ihala 
Kolangaswewa (87) 

The 40m3 water tower in good condition. There is no indication of 
leakage in the distribution system. The water source is a shallow 
well and the system capacity is 109m3/day. NRW is not estimated. 
There has been repair and replacement of pipes, but no evidence 
of   maintaining pump, well & tank during 2011. Annual revenue 
and expenditure is maintained. Recommended to connect to new 
bulk system.  
 

12 Jayashakthi Katuwela (66) The 60m3 water tower in good condition. The water source is a 
deep well and the system capacity is 216m3/day, but the fluoride 
level is high (1.9 mg/L). Field measurements indicate NRW of 
30.14%. O&M and financial management are satisfactory and the 
scheme is running with good profit.   
Recommended to connect to new bulk system.  
 
 

13 Samagi Halambagaswewa 
(70) 

The 50m3 water tower in good condition. The water source is a 
deep well and the system capacity is 180m3/day. Field test 
indicate NRW is 18.28%. O&M and financial management are 
satisfactory and the scheme is running with good profit.  
Recommended to connect to new bulk system.  
 

14 Samagi Ataweeragollewa 
(56) 

The 60m3 water tower in good condition. The water source is a 
shallow well and the system capacity is 144m3/day. Pump details 
indicate NRW as 18.42%. Annual revenue and expenditure is 
maintained. Recommended that bulk supply is given. 
 

15 Ekamuthu Hirulugama (54) The 50m3 water tower in good condition. The water source is a 
deep well and the system capacity is 144m3/day. The tapping 
pressure is low (4m). Pump details indicate NRW is 11.67%. No 
evidence of repair/ replacement and well/ tank cleaning during 
maintenance (2011).  Annual revenue and expenditure is 
maintained. Recommended to connect to new bulk system.  
 

S/ No.  CBO GND Comments 
16 Ran Arulnalu Wiralmurippu (64) The 30m3 water tower is in satisfactorily condition. The water 

source is a deep well and the current system capacity is 
173m3/day which need to expand to 250m3/day.  NRW is 10.7% 
(bulk meter reading). Hardness and fluoride exceed permissible 
limits. Annual revenue and expenditure is maintained. 
Recommended to connect to new bulk system.  
 

17 Isuru Kadawathgama (60) The 60m3 water tower and distribution system are in good 
condition and the CBO functioning well. The water source is a 
deep well and the system capacity is 180m3/day to be expanded 
to 225m3/ day. NRW from pump details is 16.12%. Rs. 79,000 
spent on maintenance and the O&M and financial management 
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are satisfactory. Recommended to connect to new bulk system.  
 

18 Randiya 
Dhahara 

Unagaswewa (75) The 40m3 water tower is in good condition. The water source is a 
shallow well and the system capacity is 90m3/day. No data to 
calculate NRW. The distribution system is maintained fairly well 
and the financial management is satisfactory. Recommended to 
connect to new bulk system with improvements necessary on 
CWSSP schemes.  
 

19 Nelum Kirigalwewa (72) The 40/60m3 water tower is in satisfactorily condition. The water 
source is a shallow well and the current system capacity is 
105m3/day, to be expanded to163m3/day. Field test indicate 
14.31% NRW. No evidence of maintenance expenditure, but 
financial management is satisfactory. The distribution system is 
satisfactory. However, recommended to connect to new bulk 
system with improvements necessary on CWSSP schemes.   
   

20 Diriyamatha Maha-
Kumbugollawa (46) 

The two 40m3 water towers are in satisfactorily condition. The 
water source is 2 shallow wells and the system capacity is 
169m3/day. NRW not recorded. Maintenance was undertaken 
(2011) in the distribution system. The Annual revenue and 
expenditure is maintained. Recommended to connect to new bulk 
system with improvements necessary on CWSSP schemes.      
 

21 Gemunu Maha Divulwewa 
(57) 

The 40m3 water tower is in satisfactorily condition. The water 
source is a shallow well and the system capacity is 98m3/day. 
NRW not recorded. Tapping pressure is low (3m). Maintenance 
level is low (no expenses recorded). Annual revenue and 
expenditure is maintained. Recommended to connect to new bulk 
system with improvements necessary on CWSSP schemes. 
Replacement of small diameter pipes is required. 
        

22 Sisila 
Diyadahara 

Kidawarankulama 
(42) 

The 40m3 water tower is in satisfactorily condition. The water 
source is a shallow well and the system capacity is 139m3/day.  
Tapping pressure is very low (2m) in section of the distribution 
system. Pump details give 46.32% NRW (can be due to illegal 
tapping for agriculture / industry). Repair, replacement of pipes 
and cleaning of well / tank. Annual revenue and expenditure is 
maintained.  Recommended to connect to new bulk system with 
improvements necessary on CWSSP schemes.    
 

S/ No.  CBO GND Comments 

23 Diriyamatha Periyakulama(49), 
Yakkawewa (50) 

The 40m3 water tower is in satisfactorily condition. The water 
source is a shallow well, providing water of moderately high 
hardness and the system capacity is 95m3/day. Field test indicate 
NRW of 41.38% (can be due to illegal tapping for agriculture/ 
industry). Repair, replacement of pipes and frequent cleaning of 
well / tank. The financial management is satisfactory. 
Recommended to connect to new bulk system with improvements 
necessary on CWSSP schemes.       
 

24 Ridi Nadi Athakade (55) The 40m3 water tower is in satisfactorily condition. The water 
source is a shallow well and the system capacity is 87m3/day.  
Field test indicate NRW of 16.03%. Distribution system is 
satisfactory but no evidence of Maintenance (2011). Annual 
revenue and expenditure is maintained. Recommended to connect 
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to new bulk system with improvements necessary on CWSSP 
schemes.             
  

25 Shakthi  Ayyatigewewa (24) The 60m3 water tower is in satisfactorily condition. The water 
sources are Deep well & shallow well and the system capacity is 
252m3/day. Field test indicate NRW of 17.97%.  
Maintenance included repair &, replacement of pipes. The financial 
management is satisfactory. Recommended to connect to new 
bulk system with improvements necessary on CWSSP schemes. 
         

26 Al-Naja Muslim 
Attaweerawewa (32 

This ADB 4 funded scheme is newly constructed (2012) & not yet 
commissioned. The 30m3 & 40 m3 water towers are both new and 
structurally sound. This scheme established in 2009 is not 
commissioned yet. It is recommended that this new scheme be 
connected to the new bulk supply. 
 

27 CBO not formed  

  
Gonumariyaya (25) The Scheme is not implemented. Hence there is no water supply 

scheme to be incorporated to ANIWSP. 
 

28 Parakum Parakramapura(06), 
Buddhangala(05), 
Elikumbulagala (07) 

This is the largest among the community water supply schemes. 
The 225m3 RC water tower is structurally sound. Water source is 02 
deep well and the system capacity is 405m3/day. The O&M of the 
Distribution system & financial management are satisfactory. The 
annual balance is Rs.1.4 million & the scheme is sustainable. The 
scheme could be connected to bulk supply, but O&M staff should 
increase from 2 to 4.  
 

29 Suwasehana 18 Kanuwa (02) The 35m3 capacity water tower is in good condition. The water 
source is a deep well and the system capacity is 124 m3/day & 
field tests indicate 16.98% NRW. Hardness & fluoride levels are 
moderately high. The distribution system is well maintained & 
financial management is good. The annual balance is nearly Rs. 
600,000/-. It is recommended that the scheme, be connected to 
the bulk supply.  
 

30 Suwasetha Bogahawewa (14) The 40m3 water tower is in good condition. The water source is a 
shallow well. The system capacity is 173m3/day. There is no NRW 
measurement. The scheme maintenances is satisfactory and 
financial management is good, with a annual balance over Rs. 
250,000/- It is recommended that this scheme be connected to 
bulk supply, but the tapping pressure is low (3 m) at the tail & this 
will need attention.   

S/ No.  CBO GND Comments 

31 Vajira Maha Kumbukwewa 
(222) 

The 60m3 water tower is structurally sound, water source is a deep 
well and the system capacity is 108m3/day. The water has high 
fluoride (1.5/1.54 mg/L) and the water loss is 29.5% (bulk meter). 
The annual revenue & expenditure is maintained. The scheme is 
running in good condition. This scheme can be connected to bulk 
supply.   
 

32 Pragathi Moragahawela 
(202) 

The 40m3 water tower is in good condition. The water source is a 
deep well & the system capacity is 90m3/day. In the maintenance 
of the scheme in 2011 no pipe repair/ replacement was necessary, 
but repair/service of pump & cleaning of well & tank was done. 
NRW is recorded as 4.51% (bulk meter) & 6.97 % (pump details). 
The O&M and the financial management are satisfactory. It is 
recommended that this scheme be connected to bulk supply.  
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33 Janasetha Ratmalgahawewa(2
25), 
Paalishpothana(224
), Kirigallawa (226) 

The 60m3 water tower is structurally sound and the shallow well is 
the water source. The system capacity is 144m3/day. The fluoride 
level is 1.37mg/L & only 8 hrs. supply during dry period. NRW 
based in bulk meter reading is 29.4% & by pump details is 
26.92 %. The annual revenue and expenditure is maintained. CBO 
is willing to get bulk connection and may be connected.  
 

34 Sobasisila Pandarella(210), 
Panwella (211) 

The 60m3 water tower in in sound condition. The water source is a 
shallow well & the system capacity is 126m3/day. The NRW is 
21.74% based on pump details – only 4hrs/day supply during dry 
period. Scheme maintenance satisfactory. Annual revenue & 
expenditure is well maintained. CBO willing to get bulk connection 
and this is recommended. 
   

35 Randiya Ranpathwila (196) The 80m3 RC Water tower is structurally sound. The water source 
is a shallow well & the system capacity is 180m3/day. No value of 
NRW. O&M staff should be increased to 2 technical + 1 non-
technical. Very little expenditure on system maintenance. The 
annual revenue & expenditure is well maintained and the annual 
balance is nearly 2/3rd of the revenue. Recommended to be 
connected to bulk supply.  
  

36 Nilmini Kokmaduwa(201) This is a CWSSP scheme. The 40m3 water tower appear to be 
structurally sound. The scheme started operation in 2006, but the 
borehole pump was damaged in the same year. The scheme did 
not operate from late 2006. The system capacity was 55m3/ day. 
The water quality was not acceptable due to high hardness. The 
presently community travel 2-3 km to collect water. It is 
recommended that the scheme be connected to the bulk system. 
However, initially the scheme must be operated to determine any 
adverse effects on the water tank & the distribution system.    
 
 
 
 
 
 
 
 
 
 
 

S/ No.  CBO GND Comments 

37 Senath  
 
 
 
 
 
 
 
 
 
 
 

Gonamaruwewa 
(223) 
 
 
 
 
 
 
 
 
 
 

This is a CWSSP Scheme with a 60m3 water tower in good 
condition. The water source is a shallow well & the system 
capacity is 83m3/day. The fluoride level is high at 1.9mg/L No 
power at the intake and a land master tractor engine is used to 
drive the pump. There is no record of repair/replacing pipes & 
repair /service/ pump and cleaning well / tank during 2011. Also 
only one employed technical staff was used. The CBO 
management is not transparent & is run by one person. The 
annual revenue & expenditure is recorded, but is unreliable. The 
CBO is willing to connect to bulk supply. The scheme is not 
recommended until a complete overhaul to the CBO management. 
 

38 Eksath 
 
 
 

Turukkuragama 
(234) & Maha Kiri 
Ibbawa (233) 
 

This is a CWSSP scheme. The 40 m3 water tower is in good 
condition. The water source is a shallow well & the system 
capacity is 89m3/ day.  The well water hardness is 296 mg/L & 
fluoride is 1.62 mg/L. Field test indicate low NRW of 2.75%. There 
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is very low pressure in part of the distribution system. The annual 
revenue & expenditure is not correctly maintained. Only one pump 
is working, CBO willing to connect to bulk supply. May be 
connected with the general improvement necessary in CWSSP 
Scheme. Including replacement of small diameter pipes.  

39 Praja Shakthi 
 
 
 
 
 
 
 
 

Mahawewa (221) 
 
 
 
 
 
 
 
 

The 40m3 water tower is in good condition. The water source is two 
shallow wells and the system capacity is 110m3/day. But the water 
supply is limited to 12hrs/day normally and 2.5hrs/day during dry 
period. Field test indicate NRW of 6.84%. During maintenance in 
2011. The annual revenue & expenditure is maintained. CBO is 
willing for bulk connection, but being a CWSSP scheme 
Chlorinator facility & bulk meter must be installed, a CBO Office 
constructed and small diameter pipes may have to be replaced as 
the minimum pressure is low (4m).  

40 
 
 
 
 
 
 

 

Apsara 
 
 
 
 
 
 
 

Meekumbukwewa 
(212) 
 
 
 
 
 
 

The 30m3 capacity water tower is in good condition. The water 
source is one shallow well & the system capacity is 82m3/day. The 
water supply has to be restricted to12 hrs/day during dry period. 
The fluoride level is 1.35 mg/L.  Field test indicate NRW of 33.96%. 
The annual revenue and expenditure is maintained. The CBO is 
willing to be connected to bulk supply, but as this scheme was 
CWSSP it is necessary to attend to stranded and shortcomings. 
The tapping pressure is satisfactory (10m). 

41 
 
 

 

Pinibindu 
 
 
 

Ambagahawewa - 
213  
 
 

This is a rainwater harvesting scheme 60 households have 
individual collection systems. This community can be directly 
serviced by ANIWSP distribution network as CBO is willing to be 
connected bulk supply. .  

42 
 
 
 
 
 
 
 
 

Sham Sham 
 
 
 
 
 
 
 
 

Weligollawa (218), 
Kuncha Halmillawa 
(219) 
 
 
 
 
 
 

This is a CWSSP scheme, with 40m3 water tower which appears to 
be in good condition. The water source is a bore hole (deep well) 
which failed after one year operation in 2008. The pump was also 
damaged & is not replaced. CBO wishes to connect to bulk 
supply. However, if the scheme is to be incorporated the system 
must be “charged” and the status of the water tank & distribution 
system checked. All pipe leaks repaired or pipes replaced. 
Additionally all the shortfalls in a CWSSP scheme must be 
attended to. 

S/ No.  CBO GND Comments 

43 
 
 
 
 
 
 
 

 

Ekamuthu  
 
 
 
 
 
 
 
 

Kumbukgollawa 
(209) 
 
 
 
 
 
 
 

The 35m3 water tower is in good condition. The water source is a 
shallow well & the system capacity is 93m3/day. The water supply 
is inadequate (only 2 hrs/day during dry period). Both hardness & 
fluorides are moderately high. Field tests indicate NRW of 19.17%. 
There is no power & diesel driven pump is used. The annual 
revenue and expenditure in recorded, but the annual balance is 
small. 
CBO is willing to get bulk connection, but as this is a CWSSP 
scheme, all the general short comings must be put right.  
 

44 
 
 
 
 
 
 

Pradeepa Wadigewewa (126) 
 
 
 
 
 
 

The 50m3 water tower & distribution system are in good condition. 
The water sources consist of the deep well and 04 shallow wells. 
The system capacity is 145m3/day. Hardness level is 448 mg/L 
fluoride 0.82 mg/L. Though high are well below the permissible 
limit. The annual revenue & expenditure are well maintained. The 
CBO is willing to get bulk supply, which is recommended. It is 
proposed that CBO be re-organized, and train the CBO staff in 
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O&M train the CBO leaders in management, accounting & O&M.  
 

45 
 
 
 
 
 
 
 
 

 

Upul 
 
 
 
 
 
 
 

Parangiwadiya 
(149) 
 
 
 
 
 
 
 
 

The 60m3 water tower is structurally sound. The water source is a 
deep well & the system capacity is 145m3/day. Though water 
quality results are: Hardness 290 mg/L & Fluoride 0.92 mg/L the 
consumers complain in of high fluoride, as seasonally the level 
fluctuates to high. The distribution is a good condition & 
maintained well. The financial management is also very good with 
an annual revenue of Rs. 613,428/ - and an annual balance of 
Rs.389,000/-. Though no particular problems are indicated, CBO is 
willing for bulk connection. It is recommended that the scheme be 
incorporated in ANIWSP.  
 

46 
 
 
 
 
 
 
 
 
 

 

Jalasavi Kapugollewa (140) 
 
 
 
 
 
 
 
 
 
 

The 50m3 water tower is in good condition. The water source is 
deep well. The system capacity is 112m3/day. The water quality is 
a problem with high fluoride of 1.58 mg/L. The distribution system 
has many leaking valves and the leaking valves at domestic 
connections. Field test indicate NRW of 34%. The annual revenue 
& expenditure is maintained.  The CBO is willing to get bulk 
connection, but it is necessary to repair or replace the leaking 
valves, and replace other missing valves at the proper locations, It 
is also necessary to recruit a proper O&M group to monitor the 
O&M service. This group is trained & formed at the time of scheme 
formulation & Implementation.  
  

47 
 
 
 
 
 
 
 

 
 
 

Tristar 
Agunuchchiya (119) 
 
 
 
 
 
 
 
 
 

The 60m3 water tower is structurally sound. The water source 
consists of 2 deep wells. Hardness is 290 mg/L  & fluoride is 
0.92mg/L. The full system capacity is not fixed as the scheme is 
only partially operating. The scheme is not handed over to the 
CBO and O&M is not started and the tariff is not charged, though 
water is being used. CBO is willing to connect to bulk supply. It is 
recommended as all components are new, but training of O&M 
group and key staff is essential for reliable O&M scheme 
management.   
 
 

S/ No.  CBO GND Comments 

48 
 
 
 
 
 
 
 
 
 

 

Alhidra  
 
 
 
 
 
 
 
 
 
 
 
 

Anolondawewa 
(138) 
 
 
 
 
 
 
 
 
 

This sub project is adjacent to Weerasole and also completed in 
March 2012.  The 80m3 water tower is new in good condition. The 
water source consists of 2 deep well (tube wells) & the system 
capacity is 335m3/day. Though the system is not officially opened 
for consumes water is supplied as connection are given. This is 
increased from 35 units in March 2012 to 884 units in May 2012 
and would be fully operational by end of 2012. CBO is willing to be 
connected to bulk supply and this can be done provided attention 
is paid to train a selected O&M group and the key staff of the 
CBO. 
 

49 
 
 
 
 
 

Adhikwa Weerasole (139) 
 
 
 
 
 

The 40m3 water tower is new and structurally sound. The water 
source consist of 1 tube well & 01 shallow well. The water quality is 
tolerable (Hardness 280 mg/L & fluoride 0.70 mg/L). The scheme 
is under NWSDB but water is supplied to part of the consumers. 
The completed scheme is not handed over to CBO. There are 
some water leaks which have to be attended to before connecting 
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to ANIWSP bulk supply. 
 

50 
 
 
 
 
 
 
 
 
 
 
 

 

Hansajala Maradankadawala 
(133) 
 
 
 
 
 
 
 
 
 
 
 

The 50m3 water tower is satisfactory but the pipe network has not 
been properly constructed to cover the whole service area. The 
water source is 01 shallow well & the system capacity is 
150m3/day. The water quality is poor, hardness is 442 mg/L & 
fluoride level is 0.8mg/L. Field test indicates NRW of 23.74%. The 
annual revenue and expenditure is not fully recorded. Full time 
staff is not recruited. It may be that the CBO O&M group manages 
the scheme as Rs.142,185/= maintenance cost is recorded 
(2011). However, staff should be recruited and O&M organized. 
Though CBO wants to connect to bulk supply, number of 
improvements need to be undertaken & short comings overcome. 

3.2 Structures

In the absence of the water treatment plant, the elevated water tank is the important structure. 
In all operational schemes the water tower is structurally sound. However, in S/No. 36 
Kokmaduwa in Kahadagasdigilliya, the water tower has not been used for since late 2008.  
Condition of the water tower and the pipe distribution system should be tested by operating the 
scheme prior to connecting to ANIWSP.   
 
All the 48 piped water schemes have elevated water tanks. Three schemes have 2 tanks each. 
Hence there are a total of 51 water towers in the 48 schemes, of which 34 nos. are 40 to 60m3 

capacity. The water supply schemes for Parakramapura in Padaviya and Ikkirigollewa in 
Rambewa have 225 m3 Reinforced Concrete (RC) water towers, the largest. There are 3nos. of 
80 m3 capacity RC water towers, one of 20 m3 and 4 schemes 30m3 & 35m3, all with ferro-
cement water towers. Balance 2 CBOs have no pipe water supply scheme.   

3.3 Status of Distribution System

The distribution of water is by gravity. The material of distribution network is PVC type 600. Pipe 
diameter range from 32mm – 110mm and 50/63mm – 110/160/225mm. The length of the 
distribution system varies from as low as 4.5 – 5.0 Km to 11.5 Km and 23.675 Km for 
Parakramapura in Padaviya. There are also five other schemes with distribution network 
ranging from 13 Km to 16 Km. 

Only ADB 3rd and ADB 4th funded Schemes have bulk meters installed, but that too on the 
pumping main from intake to the water tank. The World Bank funded Community Water Supply 
Project) (CWSSP) schemes do not have bulk meters installed.   

The shortcoming observed in the distribution system is given in Table 3.2.   

Table 3.2- Shortcomings observed in the Distribution System   

DS Division S/No.  Name of CBO  Condition of facilities 
Rambewa  1 Kendewa 20 house connections do not have meters.  

These meters are being supplied now.   
 

2 Ikkirigollawa Some Gate valves are leaking. To be replaced  
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6 Wewalkatiya  Gate valves are leaking. To be replaced  
 

Madawachchiya 18– 24 
  

All CWSSP Schemes  Generally small diameter pipes are used and there is 
pressure drop. Pipeline not tested for pressure.  
There are no air valves, wash out valves and sectional 
(gate) valves.  
The Distribution System needs improvement.  
No Bulk Meters installed. To be installed at the head of 
the delivery main.  
Office Building & chlorinator facility is not available.  
3-4 pumps have to be  repaired or replaced     
      

 ADB 3 Schemes Water quality is poor. Some Bulk meters to be repaired 
However, bulk meters have to be installed at the head of 
the delivery main. 
 

Kebithigollawa / 
Padaviya 

 All ADB 3 Schemes Distribution System is satisfactory with only minor leaks in 
valves.   
 

 
 
 
 
Kahadagasdigilliya 

33 Paalishpothana Pipe leaks to be repaired. 
 

35  Ranpathwila  Poor maintenance by the CBO. Pipe leaks to be repaired.  
36 Kokmaduwa  Water Tower not used for long period.  

     
37 Gonamaruwewa There was no water in the laid pipes since end of 2008. 

The system has to be “charged” to find out the present 
status of the pipe system. It may be necessary to repair 
leaks and replace some pipes & valves.  

40 Meekumbukwewa There are no air valves, wash out valves and sectional 
(gate) valves these are to be provided.  
Pipe leaks to be corrected Poor maintenance by the 
CBO.  

Horowpathana 48 Anolondawewa Air valves to be fitted. Wash out valves is also short.  
These need to be replaced.  
O&M group to be trained and also train key CBO staff.  

50 Maradankadawala Water Supply downpipe from water tower is PVC (not GI) 
and needs to be replaced. Gate valves to be provided.  
CBO O&M group to be trained.  
CBO management is poor. Needs upgrading.    

3.4 Availability of Bulk meters and serviceability of house meters.
 

Bulk meters were provided in 28 ADB 3rd or ADB 4th funded water supply schemes. The 19, 
WB/CWSSP piped water schemes and one Treasury funded scheme have no bulk meter while 
the other WB/CWSSP funded Scheme. S/No.41- Ambagahawewa is household rainwater 
harvesting scheme. 
 

One of the causes of breakdown of bulk meters is due to sand been drawn by the tube well 
pumps. This can be overcome by rescreening the tube well.  Once the scheme is operated by 
the CBO, often they do not have the resources or due to neglect the faulty bulk meters are not 
replaced.  
 

House water meters are installed in all operational schemes as they are essential for collection 
of water tariff. Any breakdown in water meters are replaced by the CBO at the Consumer’s cost.  
However the survey indicated that there are some houses where house meters are not installed, 
but this problem is not extensive.  
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3.5 Availability of Operational Staff

While the management is by the CBO officials who are employed elsewhere as Teachers, 
Government Officials or local businessmen, generally two staff operate & maintain the water 
supply scheme. They are one technical and one non-technical, both technical or at times there 
are three staff, two non-technical & one technical. The minimum is a pump operator and meter 
reader, the latter also undertaking clerical work. 

In the development of CBO, while the sub project is planned, designed and implemented, CBO 
personnel are trained in all aspects of water supply scheme management. Particularly the O&M 
groups are trained for operational maintenance of the schemes. The CBO can decide suitable 
remuneration depending on the revenue. There are in addition to the 2-3 salaried staff for 
technical and administrative work. However, this model may not be adopted in some funded 
projects. Then it is necessary to train the CBO staff using experienced trainers as resource 
persons.     

 The community managed water supply schemes to be incorporated into the ANIWSP with the 
CBO retaining the responsibility for operation & management of the schemes, the level of 
management the CBO is capable of must be reviewed and training effected to improve 
scheme O&M and financial management.  

3.6 Soundness of the present Tariff Structure & Financial Status
 

A connection charge is levied on the consumer equivalent to the costs. Any replacement of 
meter is also charged to the consumer. 
 

The tariff charged varies from scheme to scheme. ADB3 schemes generally have a lower tariff 
varying from Rs. 15/- for 20/-, but in few instances more than 20/- per m3 
 

However, in CWSSP schemes the tariff is higher, varying from Rs. 21/- to 27/- per unit.  
 

The tariff structure varies. But basically the volumetric rate increases as the consumption 
increases and there is a basic charge. A typical case is Kendewa in Rambewa DSD. Here the 
basic charge is Rs. 100/- per month per connection and for the 1st ten units the charge is Rs. 
20/- per unit, 20 – 30 units it is Rs. 30/- per unit of for 30 – 40 units it is Rs. 40/- per unit.  
Sample analysis indicates that for a consumption of 18 units per month on the above basis the 
total bill is Rs. 510/-. 

The Water Tariff Structure for each CBO is given in Annex - 3. 

3.7 Problems in CBO ManagedWater Supply Schemes

The summarized conclusion and recommendations in table 3.1 also includes briefly some of 
the problems in the CBO water supply schemes. Herein only the problems are highlighted. 

 Table  3.3 : Technical and Non-technical  Problems in CBO Managed Water Supply Schemes 

S/No. CBO GND Technical Problems  Non-technical Problems 

01 Swashakthi  Kendewa (97)  1. Bulk meter on pumping main  

2. 12 HH + 2 Inst. No water meters.  

1. 4-5 hrs/day supply in dry 

period.   
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2.  Rs. 50,000 arrears with 

CEB.   

02 Ikra  Ikkirigollawa (102) 
 

1. Some gate valves are leaking  

2. No air valves and only 2 gate valves 

in whole scheme.   

3. Bulk meter in only BH pumping main. 

Not in shallow well  

4. BH pump drawing sand.  

1.  Low voltage from 6.00 

p.m  to 9.00p.m  

 

03 Arunalu  
 

Sangilikandarawa 
(111) 
 

1. Bulk meter installed in Pumping main 1. In dry season, not enough 

water. 

04 Samagi  
 

Thalgahawewa 
(84)  
 

1. Bulk meter installed in Pumping main 1. Previous Committee of 

CBO has not handed over 

all documents. 

05 Ekamuthu  
 

Wahamalgollawa 
(109) 
 
 

1. Bulk meter installed in Pumping main - 

  

06 Rangiri Wewalkatiya (82) 1. Gate Valves are leaking   

2.  Deep well is working, but shallow well 

not completed.  

3. 15 HH + 2 Inst. No water meters.    

4. No CBO Office  & chlorination facility 

5. Bulk meter installed in Pumping main 

1 There is no proper record 

keeping. 

2.  Treasurer is working as 

Pump Operator/ Meter 

Reader/Clerk. 

3. There is no fixed date for 

Billing. Meter reader is not 

taking reading exactly 

after one month. 

 

 

 

S/No. CBO GND Technical Problems  Non-technical Problems 

07 Nildiyadahara Maha  Kandarawa 
yaya -01  (94) 

1. 10-15 invisible water meters (glass not 

clear. Drops of water inside) are 

available in the system.  

2. Air valves, Wash out valves and 

Sectional valves not installed. 

3. No CBO Office  & chlorination facility 

4. No Bulk Meter  

1. limited supply in   dry 

period . 

 

08 Eksath Katukeliya - 106 1. No air valves, Wash out Valves and 

Sectional valves installed. 

2. No Bulk Meter 

3. No CBO Office  & chlorination facility 

1. Not sufficient water in the 

dry season 

09 Mahasen Mahakandarayaya 
- 02 (93) 

1. Air valves, Wash out valves and 

Sectional valves  are not installed 

2. No Bulk Meters. 

3. No CBO Office  & chlorination facility  

1. Not sufficient water in the 

dry season 

10 Dimuthu Ihala 
Kolangaswewa 
(87) 

1. Air valves, Wash out valves and 

Sectional valves  are not installed 

1. Not sufficient water in the 

dry season 

          

App. 5.3 - 104



FINAL REPORT

21
Ceywater Consultants (Pvt.) Ltd

2. No Bulk Meters 

3. No CBO Office  & chlorination facility  

11 Pragithi Bala Honda 
Wewa(86) &Ihala 
Kolangaswewa 
(87) 

1. Air valves, Wash out valves and 

Sectional valves  are not installed 

2. No Bulk Meters. 

3. No CBO Office  & chlorination facility 

- 

12 Jayashakthi Katuwela (66) 1. Bulk meter installed in Pumping main  1. Not sufficient water in the 

dry season. 

2. High Fluoride.  

13 Samagi Halambagaswewa 
(70) 

1. Bulk meter installed in Pumping main - 

14 Samagi Ataweeragollewa 
(56) 

1. Bulk meter installed in Pumping main. 

Not functioning  

2. No CBO Office  & chlorination 

- 

 

15 Ekamuthu Hirallugama - 54 1. In part of the Distribution System the 

pressure is low. 

2. Bulk meter installed in pumping main 

is out of order.   

3. No CBO Office  

- 

16 Ran Arunalu  Wiralamurippuwa 
(64) 

1. No record of bulk meter readings. 

2. Bulk meter to be installed at storage 

tank outlet.    

- 

17 Isuru Kadawathgama 
(60) 

1. Bulk meter installed in Pumping main.  

 

 

- 

S/No. CBO GND Technical Problems  Non-technical Problems 

18 Randiya 
Dhahara 

Unagaswewa (75) 1. No power supply to intake site  

2.Air valves, Wash out valves and 

Sectional valves are not installed. 

3.No Bulk Meter. 

4.No CBO Office  & chlorination facility 

- 

19 Nelum Kirigalwewa (72) 1.No Bulk Meter 

2.No CBO Office  & chlorination facility 

 

1.Not sufficient water in the 

dry season. 

 

20 Diriyamatha Maha-
Kumbugollawa 
(46) 

1.No air valves, Wash out Valves and 

Sectional valves installed. 

2.No Bulk Meter 

3.No CBO Office  & chlorination facility 

4.  Only one pump in Kuda Halmila 

Intake.  

- 

21 Gemunu Maha Divulwewa 
(57) 

1. Low pressure in part of distribution 

system   

2. No Bulk Meter 

3. No CBO Office  & chlorination facility 

- 

 

22 Sisila 
Diyadahara 

Kidawarankulama 
(42) 

1. Low pressure at higher elevation of 

distribution system. 

2. No air valves, Wash out valves and 

Sectional valves installed. 

3. No Bulk Meter 

1. Blackish water comes

when supplying, after 

long hours power cut. 
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4. No CBO Office  & chlorination facility 

23 Diriyamatha Periyakulama (49),  
Yakkawewa (50) 

1. No air valves, Wash out Valves and 

Sectional valves installed. 

2. No Bulk Meter 

3. No CBO Office & chlorination facility. 

4. No power supply to intake site  

1. Not sufficient water in the 

dry season. 

 

24 Ridi Nadi Athakade (55) 1. No Bulk Meter 

2. No chlorination facility. 

3. Only one pump is working  

1. Not sufficient water in the 

dry season. 

 

25 Shakthi  Ayyatigewewa (24) 1. No Bulk Meter 

 

1.Not sufficient water in the 

dry season. 

2.High Iron.  

26 Al-Naja Muslim 
Attaweerawewa 
(32 

1. No Bulk Meter 

2. No CBO Office & chlorination facility. 

- 

27 CBO not 
formed  

Gonumariyaya (25) Scheme not  implemented  

28 Parakum Parakramapura 
(06),  

1. Bulk meter installed in Pumping main. 

Not working.   

- 

S/No. CBO GND Technical Problems  Non-technical Problems 

29 Suwasehana 18 Kanuwa (02) 1. Bulk meter installed in Pumping main. 

Not working.   

2. No CBO Office & chlorination facility. 

- 

30 Suwasetha Bogahawewa (14) 1.Bulk meter installed in Pumping main. 

Not working 

2. No CBO Office. 

1. Not sufficient water in the 

dry season. 

 

31 Vajira Maha 
Kumbukwewa 
(222) 

1. Bulk meter installed in Pumping main.  1. Fluoride is slightly high 

32 Pragathi Moragahawela 
(202) 

1. Bulk meter installed in Pumping main. - 

33 Janasetha Paalishpothana(22
4),  

1. Bulk meter installed in Pumping main. 1. Not sufficient water in the 

dry season. 

2. Low voltage from 6.00 p.m  

to 9.00p.m  

3. Previous Committee of 
CBO has not handed over 
all documents and 
accounts.

34 Sobasisila Pandarella(210), 1. Bulk meter installed in Pumping main. 

Not working 

1. Not sufficient water in the 

dry season. 

35 Randiya Ranpathwila (196) 1. Bulk meter installed in Pumping main. 

Not working 

1. Water is marginally enough 

to feed dry season. 

36 Nilmini Kokmaduwa (201) 1. Not functioning. BH pump damaged.  

2. No CBO Office & chlorination facility. 

3. No Bulk Meter 

1. People have to fetch the 

water from 2-3 km. No 

CBO office, 

2. Fluoride is slightly high 
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37 Senath  
 
 
 
 
 
 
 

Gonamaruwewa 
(223) 
 
 
 
 
 
 

1.No air valves, Wash out valves and 

Sectional valves installed. 

2.No Bulk Meter 

3.No CBO Office & chlorination facility. 

4.No power supply to intake site pump 

run by tractor engine. 

1. Not sufficient water in the 

dry season. 

2. CBO run by one person.  

3. No transparency & 

cooperation  

 

38 Eksath 
 
 
 
 
 

Turukkuragama 
(234) & Maha Kiri 
Ibbawa (233) 
 
 
 

1.Very low pressure in part of the 

distribution system. 

2.Only one pump working. 

3.   No CBO Office & chlorination facility. 

4.No Bulk Meter 

1. Not sufficient water in the 

dry season. 

 

39 Praja Shakthi 
 
 
 
 

Mahawewa (221) 
 
 
 
 

1. No CBO Office & chlorination facility. 

2. No Bulk Meter 

1. Not sufficient water in the 

dry season. 

2. Executive Committee 

members getting free 

water  

S/No. CBO GND Technical Problems  Non-technical Problems 

40 
 
 
 
 

 

Apsara 
 
 
 
 
 

Meekumbukwewa 
(212) 
 
 
 
 

1.No CBO Office & chlorination facility. 

2.No Bulk Meter 

3.Minor pump leak close to water tank  

1. Not sufficient water in the 

dry season. 

 

41 
 

 

Pinibindu 
 
 

Ambagahawewa - 
213  
 

No Pipe scheme 

 

 

42 
 
 
 
 
 
 
 
 
 

Sham Sham 
 
 
 
 
 
 
 
 
 

Weligollawa (218), 
Kuncha Halmillawa 
(219) 
 
 
 
 
 
 
 
 

1. Scheme not functioning  

Safe yield from BH inadequate. Pump 

damaged. 

2.  No CBO Office & chlorination facility. 

3. No Bulk Meter 

4. No control valves (gate valves & , 

Wash out valves) ,installed in intake 

pumping main.  

5.  Reinforcement visible in small area of 

water tank slab.    

- 

43 
 
 
 
 
 

 

Ekamuthu  
 
 
 
 
 
 

Kumbukgollawa 
(209) 
 
 
 
 
 

1. Very low pressure in part of the 

distribution system. 

2. No power at intake site.   

3.  Diesel pump installed 

4. No CBO Office & chlorination facility. 

5. No Bulk Meter 

1. Not sufficient water in the 

dry season. 

 

44 
 
 

 

Pradeepa 
 Wadigewewa (126) 

 
 

- 1. Fluoride fluctuates to high 

levels at times   

2.  Need to train CBO staff in 

O&M  
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45 
 

 
 
 
 
 

Upul 
 

Parangiwadiya 
(149) 
 
 
 
 
 

1. Not sufficient valves in the pump 

network  

2. Valve leak in pipe network and leaks 

near domestic water meters.  

3. Excessive capacity water pump, 

cause of high electricity bills.  

1. Fluoride fluctuates to 

high levels at times  

2. Need to train CBO staff in 

O&M.  

3. No proper records 

maintained in accounting  

46 
 
 
 

 

Jalasavi Kapugollewa (140) 
 
 
 
 

1. Many valve leaks due to 

leaking or missing valves in 

the distribution network. 

2. Leaking domestic valves. 

 

1 High fluoride level 1.58 

mg/L. 

2. No proper O&M group. 

3. CBO Key staff not 

appointed. 

47 
 
 
 
 

Tristar Agunuchchiya 
(119) 
 
 
 

 1. Community contribution 

delayed, affecting official 

opening of scheme. 

2. Training required for O&M 

group & Key staff.

S/No. CBO GND Technical Problems  Non-technical Problems 

48 
 
 
 

 

Alhidra  
 
 
 
 
 

Anolondawewa 
(138) 
 
 
 

 1. Community contribution 

delayed, affecting official 

opening of scheme. 

2. Need to train O&M group. 

49 
 
 
 
 
 

Adhikwa Weerasole (139) 
 
 
 
 
 

 1. Water quantity not 

adequate. 

2. Scheme not handed over 

to CBO for operation. 

3. O&M group and CBO 

Key staff need training. 

50 
 
 
 
 
 
 

Hansajala 
Maradankadawala 
(133) 
 
 
 
 

1.Valves in the distribution system not 

adequate for flexible operation. 

2. Many leaks near domestic meters 

and valve locations. 

3. Pump is too large & electricity cost is 

high. 

1. No capable group for O& 

M. 

2. Need to train both O&M 

group and CBO Key staff. 

 

3.8 Necessity of Rehabilitation

In table 3.1 Conclusions and Recommendations the Necessity for repair /replacement, addition 
of essential components to enable the scheme to be operated and maintained affectively on 
connection to bulk supply, have been generally discussed.  
In Table 3.4 the Rehabilitation Needs have been identified as far as feasible under this status 
survey to enable approximate estimation of cost involved.   

Table 3.4 : Rehabilitation Needs
S/No CBO GND Rehabilitation Needs 
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S/No CBO GND Rehabilitation Needs 
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S/No CBO GND Rehabilitation Needs 
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3.
 

4.
5.  

 

S/No CBO GND Rehabilitation Needs 
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S/No CBO GND Rehabilitation Needs 
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1.

     

S/No CBO GND Rehabilitation Needs 

2.

 

1.

 

2.  

Hansajala 
Maradankadawala (133) 
 
 
 
 

Note : The numbers of pipe fittings to be replaced are only indicative.
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APPENDIX  5.4  Mechanical, Clause 5.4.8 Measures against Water Hammer 

Results of water hammer analysis 

1. Transmission line from Mahakanadarawa to Rambewa (line No. B) 

 

None measure system 

 

 

With one-way surge tank and flywheel (GD2 =50kgm2 ) 

PUMP 

PUMP 

ONE-WAY SURGE TANK 
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2. Transmission line from Rambewa o Medawachiya (line No. D) 

 

None measure system 

 

 

With flywheel (GD2=100kgm2) 

 

 

PUMP 

PUMP 
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3. Transmission line from Wahalkada to Kahatagollewa (line No. H) 

 

None measure  

 

With flywheel (GD2=150kgm2) 

 

 

 

PUMP 

PUMP 
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4. Transmission line from Kahatagollewa to Kebithigollewa  (Line No. J) 

 

None measure 

 This line from Kahatagollewa to Kebithigollewa is not required the measure system 

PUMP 
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5. Transmission line from Wahalkada to Weerasole (Line No. O) 

 

 

 None measure 

 

 

With flywheel (GD2=150kgm2) 

 

PUMP 

PUMP 
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6. Transmission line from Weerasole to Horowpothana (Line No.P) 

 

None measure 

 

 

With open surge tank and flywheel (GD2=200kgm2) 

 

 

PUMP 

PUMP 

ONE-WAY SURGE TANK 
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7. Transmission line from Horowpothana to Kahasdigiliya (Line No.S) 

 

None measure 

 

 

With flywheel (GD2=100kgm2)  

 

PUMP 

PUMP 
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Appendix 5.5 (a) Load List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Makahanadarawa Sand Pump NR 1 5.5 5.5 1 5.5 5.5
Water Intake Intake Pump VSD 3 1 15.0 30 30 4 1 15 45.0 45.0

Discharge Valve R 3 1 0.4 0.8 0.8 4 1 0.4 1.2 1.2
Drain Pump NR 2 1 3.7 3.7 3.7 2 1 3.7 3.7 3.7
Overhead Crane F 1 5.0 5 1 5 5.0
Ventilation F 4 0.2 0.8 0.8 4 0.2 0.8 0.8
Lighiting F 1 2.0 2 2 1 2 2.0 5.0

Total 47.8 37.3 63.2 55.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Makahanadarawa De-sludge Valve R 16 0.2 3.2 3.2 32 0.2 6.40 6.40
Water Treatment Sump Drainage Pump NR 2 1 1.5 1.5 1.5 2 1 1.5 1.50 1.50
Plant Inlet Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.40 0.40

Front of Filter Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.40 0.40
Inflow Gate R 4 0.4 1.6 1.6 8 0.4 3.20 3.20
Backwash Drainage Gate R 4 0.4 1.6 8 0.4 3.20
Effluent Valve R 4 0.2 0.8 0.8 8 0.2 1.60 1.60
Backwash Valve R 4 0.4 1.6 8 0.4 3.20
Air Source Valve R 4 0.2 0.8 8 0.2 1.60
Air Blower RSD 2 1 15 15 2 1 15 15.00
Sump Drainage Pump NR 2 1 1.5 1.5 1.5 2 1 1.5 1.50 1.50
Filtrated Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.40 0.40
ACF Lift Pump VSD 2 1 30 30 4 2 30 60.00
ACF Inflow Gate R 2 0.4 0.8 4 0.4 1.60
ACF Backwash Drainage Gate R 2 0.4 0.8 4 0.4 1.60
ACF Effluent Valve R 2 0.2 0.4 4 0.2 0.80
ACF Backwash Valve R 2 0.4 0.8 4 0.4 1.60
ACF Air Source Valve R 2 0.2 0.4 4 0.2 0.80
ACF Sump Drainage Pump NR 2 1 1.5 1.5 1.5 2 1 1.5 1.50 1.50
ACF Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.40 0.40
Rambewa Transmission Pump VSD 2 1 45 45 45.0 3 1 45 90.0 90.0
Discharge Valve R 2 1 0.4 0.4 0.4 3 1 0.4 0.80 0.80
Back Wash Pump SS 2 1 15 15 2 1 15 15.00
Discharge Valve R 2 1 0.4 0.4 2 1 0.4 0.40
Transmission PST Drain Pump NR 4 2 2.2 4.4 4.4 4 2 2.2 4.40 4.40
Overhead Crane F 1 5 5 1 5 5.00
Alum Mixer NR 2 1.5 3 3.0 4 1.5 6.00 6.00
Alum Pump NR 2 1 0.4 0.4 0.4 2 1 0.4 0.40 0.40
Chlorinator-Pre F 3 1 0.025 0.05 0.1 3 1 0.025 0.05 0.05
Chlorinator-Post F 2 1 0.025 0.025 0.0 3 1 0.025 0.05 0.05
Chemical Crane F 1 1.15 1.15 1 1.15 1.15
Exhaust Fan NR 3 0.4 1.2 1.2 3 0.4 1.20 1.20
Backwash Recovery Pump SS 2 11 22 2 11 22.0
Sludge Drainage Pump NR 2 1 2.2 2.2 4 2 2.2 4.40
Sludge Thickener NR 1 0.4 0.4 2 0.4 0.80
Sludge Pump NR 2 1 2.2 2.2 4 2 2.2 4.40
Ventilation NR 18 1.5 27 27.0 18 1.5 27.00 13.50
Lighiting F 3 4 12 12.0 3 4 12.00 6.00
Outdoor Lighting F 5 0.8 4 5 0.8 4.00

Total 209.7 105.2 305.75 139.70

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Rambewa Rambewa ET Transmission Pump SS 2 1 11 11 11 3 1 11 22.0 22.0
Ground Reservoir Discharge Valve for Rambewa R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8

Medawachchiya Transmission Pump VSD 2 1 90.0 90 90 3 1 90 180.0 180.0
Discharge Valve for Medawachchiya R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
Chlorination Booster Pump NR 2 1 5.5 5.5 5.5 2 1 5.5 5.5 5.5
Exhaust Fan NR 2 0.3 0.5 0.5 2 0.25 0.5 0.5
Ventilation NR 2 0.2 0.4 0.4 2 0.2 0.4 0.4
Lighting F 1 2.0 2 1 1 2 2.0 1.0

Total 110.2 109.2 212 211.0

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Medawachchiya Ishinbassagala ET Transmission Pump VSD 2 1 37 37 37 3 1 37 74.0 74.0
Ground Reservoir Discharge Valve for Ishinbassagala R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8

Etakada ET Transmission Pump VSD 2 1 30.0 30 30 3 1 30 60.0 60.0
Discharge Valve for Etakada R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
Chlorination Booster Pump NR 2 1 5.5 5.5 5.5 2 1 5.5 5.5 5.5
Exhaust Fan NR 2 0.3 0.5 0.5 2 0.25 0.5 0.5
Ventilation NR 2 0.2 0.4 0.4 2 0.2 0.4 0.4
Lighting F 1 2.0 2 1 1 2 2.0 2.0

Total 76.2 75.2 144 144.00

Location Load Name

Location Load Name Drive 1st Stage

Location

Final Stage Capacitor

Final StageDrive

Drive 1st Stage

Capacitor

Location Capacitor

1st Stage

Load Name Drive 1st Stage Final Stage

Load Name

Final Stage Capacitor
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Appendix 5.5 (a) Load List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
East Rambewa Lighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Ishinbassakgala Lighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Etakada Lighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
GND Transmission Lighting F 1 1 1 1 1 1
Pump Station 1-1 Transmission Pump NR 2 1 3.7 3.7 2 1 3.7 3.7

Instrumentation & Controll F 1 1 1 1 1 1
Total 5.7 5.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
GND Transmission Lighting F 1 1 1 1 1 1
Pump Station 1-2 Transmission Pump NR 2 1 3.7 3.7 2 1 3.7 3.7

Instrumentation & Controll F 1 1 1 1 1 1
Total 5.7 5.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
GND Transmission Lighting F 1 1 1 1 1 1
Pump Station 1-3 Transmission Pump NR 2 1 3.7 3.7 2 1 3.7 3.7

Instrumentation & Controll F 1 1 1 1 1 1
Total 5.7 5.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
GND Transmission Lighting F 1 1 1 1 1 1
Pump Station 1-4 Transmission Pump NR 2 1 3.7 3.7 2 1 3.7 3.7

Instrumentation & Controll F 1 1 1 1 1 1
Total 5.7 5.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
GND Transmission Lighting F 1 1 1 1 1 1
Pump Station 1-5 Transmission Pump NR 2 1 3.7 3.7 2 1 3.7 3.7

Instrumentation & Controll F 1 1 1 1 1 1
Total 5.7 5.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
GND Transmission Lighting F 1 1 1 1 1 1
Pump Station 1-6 Transmission Pump NR 2 1 3.7 3.7 2 1 3.7 3.7

Instrumentation & Controll F 1 1 1 1 1 1
Total 5.7 5.7

Location Load Name Drive 1st Stage

Final Stage Capacitor

Final Stage Capacitor

Final Stage Capacitor

Location Load Name Drive 1st Stage

Location Load Name Drive 1st Stage

Location Load Name Drive 1st Stage Final Stage Capacitor

Location Load Name

Location Load Name Drive 1st Stage

Drive 1st Stage

Final Stage Capacitor

Location Load Name Drive 1st Stage Final Stage Capacitor

Location Load Name

Drive 1st Stage

Final Stage Capacitor

Final Stage Capacitor

Location Load Name Drive 1st Stage Final Stage Capacitor
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Appendix 5.5 (a) Load List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Wahalkada Sand Pump NR 1 5.5 5.5 1 5.5 5.5
Water Intake Intake Pump VSD 3 1 30.0 60 60 4 1 30 90.0 90.0

Discharge Valve R 3 1 0.4 0.8 0.8 4 1 0.4 1.2 1.2
Drain Pump NR 2 1 3.7 3.7 3.7 2 1 3.7 3.7 3.7
Overhead Crane F 1 5.0 5 1 5 5.0
Ventilation F 4 0.2 0.8 0.8 4 0.2 0.8 0.8
Lighiting F 1 10.0 10 5 1 10 10.0 5.0

Total 85.8 70.3 116.2 100.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Wahalkada De-sludge Valve R 16 0.2 3.2 3.2 32 0.2 6.4 6.4
Water Treatment Sump Drainage Pump NR 2 1 1.5 1.5 1.5 2 1 1.5 1.5 1.5
Plant Inlet Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.4 0.4

Front of Filter Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.4 0.4
Inflow Gate R 4 1 0.75 2.25 2.3 8 1 0.75 5.3 5.3
Backwash Drainage Gate R 4 1 0.75 2.25 8 1 0.75 5.3
Effluent Valve R 4 0.4 1.6 1.6 8 0.4 3.2 3.2
Backwash Valve R 4 0.4 1.6 8 0.4 3.2
Air Source Valve R 4 0.4 1.6 8 0.4 3.2
Air Blower RSD 2 1 22 22 2 1 22 22.0
Sump Drainage Pump NR 2 1 1.5 1.5 1.5 2 1 1.5 1.5 1.5
Filtrated Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.4 0.4
ACF Lift Pump VSD 2 1 37 37 4 2 37 74.0
ACF Inflow Gate R 2 0.75 1.5 4 0.75 3.0
ACF Backwash Drainage Gate R 2 0.75 1.5 4 0.75 3.0
ACF Effluent Valve R 2 0.4 0.8 4 0.4 1.6
ACF Backwash Valve R 2 0.4 0.8 4 0.4 1.6
ACF Air Source Valve R 2 0.4 0.8 4 0.4 1.6
ACF Sump Drainage Pump NR 2 1 1.5 1.5 1.5 2 1 1.5 1.5 1.5
ACF Filtrated Water Sampling Pump NR 1 0.4 0.4 0.4 1 0.4 0.4 0.4
Wahalkada ET Transmission Pump RSD 2 1 5.5 5.5 5.5 3 1 5.5 11.0 11.0
Discharge Valve R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
North Area Transmission Pump VSD 2 1 55 55 55.0 3 1 55 110.0 110.0
Discharge Valve R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
South Area Transmission Pump VSD 2 1 90 90 90.0 3 1 90 180.0 180.0
Discharge Valve R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
Back Wash Pump SS 2 1 22 22 22.0 2 1 22 22.0 22.0
Discharge Valve R 2 1 0.4 0.4 0.4 2 1 0.4 0.4 0.4
Transmission PST Drain Pump NR 4 2 2.2 4.4 4.4 4 2 2.2 4.4 4.4
Overhead Crane F 1 5 5 1 5 5.0
Alum Mixer NR 2 1.5 3 3.0 4 1.5 6.0 6.0
Alum Pump NR 2 1 0.75 0.75 0.8 2 1 0.75 0.8 0.8
Chlorinator-Pre F 2 1 0.025 0.025 0.03 3 1 0.025 0.1 0.05
Chlorinator-Post F 2 1 0.025 0.025 0.03 3 1 0.025 0.1 0.05
Chemical Crane F 1 1.15 1.15 1 1.15 1.2
Exhaust Fan NR 3 0.4 1.2 1.2 3 0.4 1.2 1.2
Backwash Recovery Pump RSD 2 11 22 2 11 22.0
Sludge Drainage Pump NR 2 1 2.2 2.2 4 2 2.2 4.4
Sludge Thickener NR 1 0.4 0.4 2 0.4 0.8
Sludge Pump NR 2 1 2.2 2.2 4 2 2.2 4.4
Ventilation NR 18 1.5 27 13.5 18 1.5 27.0 13.5
Lighiting F 3 4 12 6.0 3 4 12.0 6.0
Outdoor Lighting F 5 0.8 4 5 0.8 4.0

Total 342.5 216.2 558.4 378.7

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Kahatagollewa Kebithigollewa GR Transmission Pump VSD 2 1 45.0 45 45 3 1 45 90 90.0
Ground Reservoir Discharge Valve for Kebithigollewa R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8

Bogahawewa ET Transmission Pump VSD 2 1 30.0 30 30 3 1 30 60 60.0
Discharge Valve for Begehewa R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
Kahatagollewa ET Transmission Pump RSD 2 1 3.7 3.7 3.7 3 1 3.7 7.4 7.4
Discharge Valve for Kahatagollewa R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
Chlorination Booster Pump NR 2 1 5.5 5.5 5.5 2 1 5.5 5.5 5.5
Exhaust Fan NR 2 0.3 0.5 0.5 2 0.25 0.5 0.5
Ventilation NR 2 0.2 0.4 0.4 2 0.2 0.4 0.4
Lighting F 1 2.0 2 1 1 2 2 1.0

Total 88.3 87.3 168.2 167.2

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Kebithgollewa Kebithgollewa ET Transmission Pump SS 2 1 15 15 15 3 1 15 30 30.0
Ground Reservoir Discharge Valve for Kebithgollewa R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8

Chlorination Booster Pump NR 2 1 5.5 5.5 5.5 2 1 5.5 5.5 5.5
Exhaust Fan NR 2 0.3 0.5 0.5 2 0.25 0.5 0.5
Ventilation NR 2 0.2 0.4 0.4 2 0.2 0.4 0.4
Lighting F 1 2.0 2 1 1 2 2 1.0

Total 23.8 22.8 39.2 38.2

Drive 1st Stage

Final Stage Capacitor

Location Load Name

Location Load Name Drive 1st Stage

Final Stage Capacitor

Location Load Name Drive 1st Stage Final Stage Capacitor

Drive 1st Stage

Final Stage CapacitorLocation Load Name
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Appendix 5.5 (a) Load List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Weerasole Horowpothana Transmission Pump VSD 2 1 90.0 90 90 3 1 90 180 180.0
Ground Reservoir Discharge Valve for Horowpothana R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8

Chlorination Booster Pump NR 2 1 5.5 5.5 5.5 2 1 5.5 5.5 5.5
Exhaust Fan NR 2 0.3 0.5 0.5 2 0.25 0.5 0.5
Ventilation NR 2 0.2 0.4 0.4 2 0.2 0.4 0.4
Lighting F 1 2.0 2 1 1 2 2 1.0

Total 98.8 97.8 189.2 188.2

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Horowpothana Horowpothana ET Transmission Pump RSD 2 1 5.5 5.5 5.5 3 1 5.5 11 11.0
Ground Reservoir Discharge Valve for Horowpothana R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8

Rathmalgahawewa ET Transmission Pump VSD 2 1 30.0 30 30 3 1 30 60 60.0
Discharge Valve for Rathmalgahawewa R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
Kahatagasdigiliya Transmission Pump VSD 2 1 75.0 75 75 3 1 75 150 150.0
Discharge Valve for Kathmalgahawewa R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8
Chlorination Booster Pump NR 2 1 5.5 5.5 5.5 2 1 5.5 5.5 5.5
Exhaust Fan NR 2 0.3 0.5 0.5 2 0.25 0.5 0.5
Ventilation NR 2 0.2 0.4 0.4 2 0.2 0.4 0.4
Lighting F 1 2.0 2 1 1 2 2 1.0

Total 120.1 119.1 231.8 230.8

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Kahatagasdigiliya Kahatagasdigiliya ET Transmission Pump SS 2 1 22 22 22 3 1 22 44 44.0
Ground Reservoir Discharge Valve for Katagasdigiliya R 2 1 0.4 0.4 0.4 3 1 0.4 0.8 0.8

Chlorination Booster Pump NR 2 1 5.5 5.5 5.5 2 1 5.5 5.5 5.5
Exhaust Fan NR 2 0.3 0.5 0.5 2 0.25 0.5 0.5
Ventilation NR 2 0.2 0.4 0.4 2 0.2 0.4 0.4
Lighting F 1 2.0 2 1 1 2 2 1.0

Total 30.8 29.8 53.2 52.2

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Kah-Keb Median Lighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
North Hor.City Lighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
West Hor.City Lighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
RathmalgahawewaLighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
Hamillewa Lighting F 1 1 1 1 1 1
Elevated Tank Chlorination Booster Pump NR 2 1 5.5 5.5 2 1 5.5 5.5

Instrumentation & Controll F 1 1 1 1 1 1
Total 7.5 7.5

Q,ty stand-by Output Total Generator Q,ty stand-by Output Total Generator
GND Transmission Lighting F 1 1 1 1 1 1
Pump Station 2-1 Transmission Pump NR 2 1 3.7 3.7 2 1 3.7 3.7

Instrumentation & Controll F 1 1 1 1 1 1
Total 5.7 5.7

Note:Capacitor will be calculated to correct power factor 95% from 85% for over 25kW loads except VSD Starter.

Location Load Name Drive 1st Stage

Drive 1st Stage

Final Stage Capacitor

Final Stage CapacitorLocation Load Name

Final Stage Capacitor

Final Stage Capacitor

Final Stage Capacitor

Final Stage Capacitor

Location Load Name Drive 1st Stage

Location Load Name Drive 1st Stage

Location Load Name

Location Load Name Drive 1st Stage

Drive 1st Stage

Location Load Name Drive 1st Stage

Final Stage Capacitor

Final Stage Capacitor

Location Load Name

Final Stage CapacitorLocation Load Name Drive 1st Stage

Drive 1st Stage
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Appendix 5.5 (b) Power Demand and Rates for Each Facilities
Rapid Sand Filter Item 1st Stage Final
Mahakandarawa Total Demand (Rs/year) 28,844,455 72,238,638 2024 2034 2024 2034
Area Water supply (m3/year) 3,248,500 6,533,500 Makahanadarawa

Unit Price (Rs/m3) 8.88 11.06 Water Treatment 120.9 215.2 15,448,056 27,468,669 I-2
Wahalkada Total Demand (Rs/year) 69,732,493 149,615,739 Plant&Water Intake
Area Water supply (m3/year) 4,927,500 10,001,000 Rambewa

Unit Price (Rs/m3) 14.15 14.96 Ground Reservoir 48.5 187.4 6,222,516 23,917,776 I-2
Total Total Demand (Rs/year) 98,576,948 221,854,377

Water supply (m3/year) 8,176,000 16,534,500 Medawachchiya
Unit Price (Rs/m3) 12.06 13.42 Ground Reservoir 33.2 126.2 4,272,421 16,117,398 I-2

East Rambewa
Elevated Tank 3.575 6.05 379,232 639,783 GP-1

Ishinbassakgala
Elevated Tank 3.575 6.05 379,232 639,783 GP-1

Etakada
Elevated Tank 3.575 6.05 379,232 639,783 GP-1

GND Transmission
Pump Station 1-1 2.8 4.4 293,961 469,241 GP-1

GND Transmission
Pump Station 1-2 2.8 4.4 293,961 469,241 GP-1

GND Transmission
Pump Station 1-3 2.8 4.4 293,961 469,241 GP-1

GND Transmission
Pump Station 1-4 2.8 4.4 293,961 469,241 GP-1

GND Transmission
Pump Station 1-5 2.8 4.4 293,961 469,241 GP-1

GND Transmission
Pump Station 1-6 2.8 4.4 293,961 469,241 GP-1

Wahalkada
Water Intake 39.2 84.2 5,033,340 21,393,105 I-2

Wahalkada
Water Treatment 202.8 378.5 25,879,342 48,281,659 I-2
Plant
Kahatagollewa
Ground Reservoir 72.3 147.2 9,245,672 18,802,665 I-2

Kebithgollewa
Ground Reservoir 16.6 32.6 2,149,750 4,186,388 I-2

Weerasole
Ground Reservoir 84.1 167.6 10,753,108 21,393,105 I-2

Horowpothana
Ground Reservoir 100.1 204.5 12,790,256 26,098,313 I-2

Kahatagasdigiliya
Ground Reservoir 13.0 45.2 1,690,904 5,792,348 I-2

Kah-Keb Median
Elevated Tank 3.6 6.1 379,232 639,783 GP-1

North Hor.City
Elevated Tank 3.6 6.1 379,232 639,783 GP-1

West Hor.City
Elevated Tank 3.6 6.1 379,232 639,783 GP-1

Rathmalgahawewa
Elevated Tank 3.6 6.1 379,232 639,783 GP-1

Hamillewa
Elevated Tank 3.6 6.1 379,232 639,783 GP-1

GND Transmission
Pump Station 2-1 2.8 4.4 293,961 469,241 GP-1

Demand(kW) Rates(Rs/year) CategoryLocation
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Appendix 5.5 (c)  Demand List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Makahanadarawa Sand Pump 1 5.5 5.5 0.01 0.055 1 5.5 5.5 0.01 0.055
Water Intake Intake Pump 3 1 15 30 0.6 18 4 1 15 45 0.9 40.5

Discharge Valve 3 1 0.4 0.8 0.01 0.008 4 1 0.4 1.2 0.01 0.012
Drain Pump 2 1 3.7 3.7 0.01 0.037 2 1 3.7 3.7 0.01 0.037
Overhead Crane 1 5 5 0.001 0.005 1 5 5 0.001 0.005
Ventilation 4 0.2 0.8 0.5 0.4 4 0.2 0.8 0.5 0.4
Lighiting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 47.8 18.9 63.2 41.4

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Makahanadarawa De-sludge Valve 16 0.2 3.2 0.01 0.032 32 0.2 6.4 0.01 0.064
Water Treatment Sump Drainage Pump 2 1 1.5 1.5 0.01 0.015 2 1 1.5 1.5 0.01 0.015
Plant Inlet Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36

Front of Filter Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36
Inflow Gate 4 0.4 1.6 0.01 0.016 8 0.4 3.2 0.01 0.032
Backwash Drainage Gate 4 0.4 1.6 0.01 0.016 8 0.4 3.2 0.01 0.032
Effluent Valve 4 0.2 0.8 0.01 0.008 8 0.2 1.6 0.01 0.016
Backwash Valve 4 0.4 1.6 0.01 0.016 8 0.4 3.2 0.01 0.032
Air Source Valve 4 0.2 0.8 0.01 0.008 8 0.2 1.6 0.01 0.016
Air Blower 2 1 15 15 0.03 0.45 2 1 15 15 0.03 0.45
Sump Drainage Pump 2 1 1.5 1.5 0.01 0.015 2 1 1.5 1.5 0.01 0.015
Filtrated Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36
ACF Lift Pump 2 1 30 30 0.9 27 4 2 30 60 0.9 54
ACF Inflow Gate 2 0.4 0.8 0.01 0.008 4 0.4 1.6 0.01 0.016
ACF Backwash Drainage Gate 2 0.4 0.8 0.01 0.008 4 0.4 1.6 0.01 0.016
ACF Effluent Valve 2 0.2 0.4 0.01 0.004 4 0.2 0.8 0.01 0.008
ACF Backwash Valve 2 0.4 0.8 0.01 0.008 4 0.4 1.6 0.01 0.016
ACF Air Source Valve 2 0.2 0.4 0.01 0.004 4 0.2 0.8 0.01 0.008
ACF Sump Drainage Pump 2 1 1.5 1.5 0.01 0.015 2 1 1.5 1.5 0.01 0.015
ACF Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36
Rambewa Transmission Pump 2 1 45 45 0.9 40.5 3 1 45 90 0.9 81
Discharge Valve 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Back Wash Pump 2 1 15 15 0.03 0.45 2 1 15 15 0.03 0.45
Discharge Valve 2 1 0.4 0.4 0.01 0.004 2 1 0.4 0.4 0.01 0.004
Transmission PST Drain Pump 4 2 2.2 4.4 0.01 0.044 4 2 2.2 4.4 0.01 0.044
Overhead Crane 1 5 5 0.001 0.005 1 5 5 0.001 0.005
Alum Mixer 2 1.5 3 0.5 1.5 4 1.5 6 0.5 3
Alum Pump 2 1 0.4 0.4 0.45 0.18 2 1 0.4 0.4 0.9 0.36
Chlorinator-Pre 2 1 0.025 0.025 0.9 0.0225 3 1 0.025 0.05 0.9 0.045
Chlorinator-Post 2 1 0.025 0.025 0.9 0.0225 3 1 0.025 0.05 0.9 0.045
Chemical Crane 1 1.15 1.15 0.05 0.0575 1 1.15 1.15 0.05 0.0575
Exhaust Fan 3 0.4 1.2 0.01 0.012 3 0.4 1.2 0.01 0.012
Backwash Recovery Pump 2 11 22 0.5 11 2 11 22 0.5 11
Sludge Drainage Pump 2 1 2.2 2.2 0.05 0.11 4 2 2.2 4.4 0.05 0.22
Sludge Thickener 1 0.4 0.4 0.9 0.36 2 0.4 0.8 0.9 0.72
Sludge Pump 2 1 2.2 2.2 0.9 1.98 4 2 2.2 4.4 0.9 3.96
Ventilation 18 1.5 27 0.5 13.5 18 1.5 27 0.5 13.5
Lighiting 3 4 12 0.2 2.4 3 4 12 0.2 2.4
Outdoor Lighting 5 0.8 4 0.2 0.8 5 0.8 4 0.2 0.8

Total 209.7 102.0 305.8 173.8

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Rambewa Rambewa ET Transmission Pump 2 1 11 11 0.45 4.95 3 1 11 22 0.9 19.8
Ground Reservoir Discharge Valve for Rambewa 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008

Medawachchiya Transmission Pump 2 1 90 90 0.45 40.5 3 1 90 180 0.9 162
Discharge Valve for Medawachchiya 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95
Exhaust Fan 2 0.25 0.5 0.01 0.005 2 0.25 0.5 0.01 0.005
Ventilation 2 0.2 0.4 0.5 0.2 2 0.2 0.4 0.5 0.2
Lighting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 110.2 48.5 212.0 187.4

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Medawachchiya Ishinbassagala ET Transmission Pump 2 1 37 37 0.45 16.65 3 1 37 74 0.9 66.6
Ground Reservoir Discharge Valve for Ishinbassagala 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008

Etakada ET Transmission Pump 2 1 30 30 0.45 13.5 3 1 30 60 0.9 54
Discharge Valve for Etakada 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95
Exhaust Fan 2 0.25 0.5 0.01 0.005 2 0.25 0.5 0.01 0.005
Ventilation 2 0.2 0.4 0.5 0.2 2 0.2 0.4 0.5 0.2
Lighting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 76.2 33.2 144 126.2

Location Load Name

Location Load Name

Location

Location Load Name

Final1st Stage

Final
Load Name

1st Stage

Final1st Stage

Final1st Stage
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Appendix 5.5 (c)  Demand List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

East Rambewa Lighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Ishinbassakgala Lighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Etakada Lighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

GND TransmissionLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Pump Station 1-1 Transmission Pump 2 1 3.7 3.7 0.45 1.665 2 1 3.7 3.7 0.9 3.33

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 5.7 2.8 5.7 4.4

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

GND TransmissionLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Pump Station 1-2 Transmission Pump 2 1 3.7 3.7 0.45 1.665 2 1 3.7 3.7 0.9 3.33

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 5.7 2.8 5.7 4.4

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

GND TransmissionLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Pump Station 1-3 Transmission Pump 2 1 3.7 3.7 0.45 1.665 2 1 3.7 3.7 0.9 3.33

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 5.7 2.8 5.7 4.4

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

GND TransmissionLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Pump Station 1-4 Transmission Pump 2 1 3.7 3.7 0.45 1.665 2 1 3.7 3.7 0.9 3.33

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 5.7 2.8 5.7 4.4

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

GND TransmissionLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Pump Station 1-5 Transmission Pump 2 1 3.7 3.7 0.45 1.665 2 1 3.7 3.7 0.9 3.33

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 5.7 2.8 5.7 4.4

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

GND TransmissionLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Pump Station 1-6 Transmission Pump 2 1 3.7 3.7 0.45 1.665 2 1 3.7 3.7 0.9 3.33

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 5.7 2.8 5.7 4.4

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location

Location

Load Name

Load Name

Location Load Name

Location

Final1st Stage

Load Name
Final

Final

Final

1st Stage

1st Stage

1st Stage
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Appendix 5.5 (c)  Demand List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Wahalkada Sand Pump 1 5.5 5.5 0.01 0.055 1 5.5 5.5 0.01 0.055
Water Intake Intake Pump 3 1 30 60 0.6 36 4 1 30 90 0.9 81

Discharge Valve 3 1 0.4 0.8 0.01 0.008 4 1 0.4 1.2 0.01 0.012
Drain Pump 2 1 3.7 3.7 0.2 0.74 2 1 3.7 3.7 0.2 0.74
Overhead Crane 1 5 5 0.001 0.005 1 5 5 -0.001 -0.005
Ventilation 4 0.2 0.8 0.5 0.4 4 0.2 0.8 0.5 0.4
Lighiting 1 10 10 0.2 2 1 10 10 0.2 2

Total 85.8 39.2 116.2 84.2

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Wahalkada De-sludge Valve 16 0.2 3.2 0.01 0.032 32 0.2 6.4 0.01 0.064
Water Treatment Sump Drainage Pump 2 1 1.5 1.5 0.9 1.35 2 1 1.5 1.5 0.9 1.35
Plant Inlet Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36

Front of Filter Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36
Inflow Gate 4 1 0.75 2.25 0.01 0.0225 8 1 0.75 5.25 0.01 0.0525
Backwash Drainage Gate 4 1 0.75 2.25 0.01 0.0225 8 1 0.75 5.25 0.01 0.0525
Effluent Valve 4 0.4 1.6 0.01 0.016 8 0.4 3.2 0.01 0.032
Backwash Valve 4 0.4 1.6 0.01 0.016 8 0.4 3.2 0.01 0.032
Air Source Valve 4 0.4 1.6 0.01 0.016 8 0.4 3.2 0.01 0.032
Air Blower 2 1 22 22 0.03 0.66 2 1 22 22 0.03 0.66
Sump Drainage Pump 2 1 1.5 1.5 0.01 0.015 2 1 1.5 1.5 0.01 0.015
Filtrated Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36
ACF Lift Pump 2 1 37 37 0.9 33.3 4 2 37 74 0.9 66.6
ACF Inflow Gate 2 0.75 1.5 0.01 0.015 4 0.75 3 0.01 0.03
ACF Backwash Drainage Gate 2 0.75 1.5 0.01 0.015 4 0.75 3 0.01 0.03
ACF Effluent Valve 2 0.4 0.8 0.01 0.008 4 0.4 1.6 0.01 0.016
ACF Backwash Valve 2 0.4 0.8 0.01 0.008 4 0.4 1.6 0.01 0.016
ACF Air Source Valve 2 0.4 0.8 0.01 0.008 4 0.4 1.6 0.01 0.016
ACF Sump Drainage Pump 2 1 1.5 1.5 0.01 0.015 2 1 1.5 1.5 0.01 0.015
ACF Filtrated Water Sampling Pump 1 0.4 0.4 0.9 0.36 1 0.4 0.4 0.9 0.36
Wahalkada ET Transmission Pump 2 1 5.5 5.5 0.45 2.475 3 1 5.5 11 0.9 9.9
Discharge Valve 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
North Area Transmission Pump 2 1 55 55 0.9 49.5 3 1 55 110 0.9 99
Discharge Valve 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
South Area Transmission Pump 2 1 90 90 0.9 81 3 1 90 180 0.9 162
Discharge Valve 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Back Wash Pump 2 1 22 22 0.03 0.66 2 1 22 22 0.03 0.66
Discharge Valve 2 1 0.4 0.4 0.01 0.004 2 1 0.4 0.4 0.01 0.004
Transmission PST Drain Pump 4 2 2.2 4.4 0.01 0.044 4 2 2.2 4.4 0.01 0.044
Overhead Crane 1 5 5 0.001 0.005 1 5 5 0.001 0.005
Alum Mixer 2 1.5 3 0.5 1.5 4 1.5 6 0.5 3
Alum Pump 2 1 0.75 0.75 0.45 0.3375 2 1 0.75 0.75 0.9 0.675
Chlorinator-Pre 2 1 0.025 0.025 0.9 0.0225 3 1 0.025 0.05 0.9 0.045
Chlorinator-Post 2 1 0.025 0.025 0.9 0.0225 3 1 0.025 0.05 0.9 0.045
Chemical Crane 1 1.15 1.15 0.05 0.0575 1 1.15 1.15 0.05 0.0575
Exhaust Fan 3 0.4 1.2 0.01 0.012 3 0.4 1.2 0.01 0.012
Backwash Recovery Pump 2 11 22 0.5 11 2 11 22 0.5 11
Sludge Drainage Pump 2 1 2.2 2.2 0.05 0.11 4 2 2.2 4.4 0.05 0.22
Sludge Thickener 1 0.4 0.4 0.9 0.36 2 0.4 0.8 0.9 0.72
Sludge Pump 2 1 2.2 2.2 0.9 1.98 4 2 2.2 4.4 0.9 3.96
Ventilation 18 1.5 27 0.5 13.5 18 1.5 27 0.5 13.5
Lighiting 3 4 12 0.2 2.4 3 4 12 0.2 2.4
Outdoor Lighting 5 1 4 0.2 1 5 1 4 0.2 1

Total 342.5 202.8 558.4 378.5

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Kahatagollewa Kebithigollewa GR Transmission Pump 2 1 45 45 0.9 40.5 3 1 45 90 0.9 81
Ground Reservoir Discharge Valve for Kebithigollewa 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008

Bogahawewa ET Transmission Pump 2 1 30 30 0.9 27 3 1 30 60 0.9 54
Discharge Valve for Begehewa 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Kahatagollewa ET Transmission Pump 2 1 3.7 3.7 0.45 1.665 3 1 3.7 7.4 0.9 6.66
Discharge Valve for Kahatagollewa 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95
Exhaust Fan 2 0.25 0.5 0.01 0.005 2 0.25 0.5 0.01 0.005
Ventilation 2 0.2 0.4 0.5 0.2 2 0.2 0.4 0.5 0.2
Lighting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 88.3 72.3 168.2 147.2

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Kebithgollewa Kebithgollewa ET Transmission Pump 2 1 15 15 0.9 13.5 3 1 15 30 0.9 27
Ground Reservoir Discharge Valve for Kebithgollewa 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008

Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95
Exhaust Fan 2 0.25 0.5 0.01 0.005 2 0.25 0.5 0.01 0.005
Ventilation 2 0.2 0.4 0.5 0.2 2 0.2 0.4 0.5 0.2
Lighting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 23.8 16.6 39.2 32.6

Location Load Name
1st Stage Final

Final

Final

Final1st Stage
Location Load Name

Load Name
1st Stage

Location Load Name
1st Stage

Location
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Appendix 5.5 (c)  Demand List for Anuradhapura North Integrated Water Supply Project

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Weerasole Horowpothana Transmission Pump 2 1 90 90 0.9 81 3 1 90 180 0.9 162
Ground Reservoir Discharge Valve for Horowpothana 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008

Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95
Exhaust Fan 2 0.25 0.5 0.01 0.005 2 0.25 0.5 0.01 0.005
Ventilation 2 0.2 0.4 0.5 0.2 2 0.2 0.4 0.5 0.2
Lighting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 98.8 84.1 189.2 167.6

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Horowpothana Horowpothana ET Transmission Pump 2 1 5.5 5.5 0.45 2.475 3 1 5.5 11 0.9 9.9
Ground Reservoir Discharge Valve for Horowpothana 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008

Rathmalgahawewa ET Transmission Pump 2 1 30 30 0.9 27 3 1 30 60 0.9 54
Discharge Valve for Rathmalgahawewa 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Kahatagasdigiliya Transmission Pump 2 1 75 75 0.9 67.5 3 1 75 150 0.9 135
Discharge Valve for Kathmalgahawewa 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008
Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95
Exhaust Fan 2 0.25 0.5 0.01 0.005 2 0.25 0.5 0.01 0.005
Ventilation 2 0.2 0.4 0.5 0.2 2 0.2 0.4 0.5 0.2
Lighting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 120.1 100.1 231.8 204.5

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Kahatagasdigiliya Kahatagasdigiliya ET Transmission Pump 2 1 22 22 0.45 9.9 3 1 22 44 0.9 39.6
Ground Reservoir Discharge Valve for Katagasdigiliya 2 1 0.4 0.4 0.01 0.004 3 1 0.4 0.8 0.01 0.008

Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95
Exhaust Fan 2 0.25 0.5 0.01 0.005 2 0.25 0.5 0.01 0.005
Ventilation 2 0.2 0.4 0.5 0.2 2 0.2 0.4 0.5 0.2
Lighting 1 2 2 0.2 0.4 1 2 2 0.2 0.4

Total 30.8 13.0 53.2 45.2

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Kah-Keb Median Lighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

North Hor.City Lighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

West Hor.City Lighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

RathmalgahawewaLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

Hamillewa Lighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Elevated Tank Chlorination Booster Pump 2 1 5.5 5.5 0.45 2.475 2 1 5.5 5.5 0.9 4.95

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 7.5 3.6 7.5 6.1

Q,ty stand-
by

Output Total Deman
d

Deman
d

Q,ty stan
d-by

Output Total Deman
d Factor

Demand

GND TransmissionLighting 1 1 1 0.2 0.2 1 1 1 0.2 0.2
Pump Station 2-1 Transmission Pump 2 1 3.7 3.7 0.45 1.665 2 1 3.7 3.7 0.9 3.33

Instrumentation & Controll 1 1 1 0.9 0.9 1 1 1 0.9 0.9
Total 5.7 2.8 5.7 4.4

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
1st Stage Final

Location Load Name
Final1st Stage
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Appendix 5.5 (d) Transformer List for Anuradhapura North Integrated Water Supply Project

Total Load Calculation
result

Transformer
Capacity

Total Load Calculation
result

Transformer
Capacity

Makahanadarawa
Water Treatment 258 333.3 400 368.95 477.5 630
Plant&Water Intake
Rambewa
Ground Reservoir 110 142.6 160 212 274.4 400

Medawachchiya
Ground Reservoir 76 98.6 100 144 186.4 250

Wahalkada
Water Intake 86 111.0 160 116 150.4 160

Wahalkada
Water Treatment 342 443.2 630 558.4 722.6 800
Plant
Kahatagollewa
Ground Reservoir 88 114.3 160 168.2 217.7 250

Kebithgollewa
Ground Reservoir 24 30.8 63 39.2 50.7 63

Weerasole
Ground Reservoir 99 127.9 160 189.2 244.8 250

Horowpothana
Ground Reservoir 120 155.4 160 231.8 300.0 400

Kahatagasdigiliya
Ground Reservoir 31 39.9 63 53.2 68.8 100

Calculation formula is below:
　　Transformer Capacity(kVA)＝Total Load（kW）×（β×α）/（η×φ）
　at this φ: Total power factor 0.85
　　　　　 η: Total efficiency 0.9
　　　　　 β: Demand factor 0.9
　　　　 　α: Safety factor 1.1
 Remarks: Stand-by load is not included to total load.
standard　transformer capacity

Voltage Capacity Capacity
33kV/400-230V 63 800

100 1000
160 1250
250 1600
400 2000
630 2500

Final Stage1st Stage
Location
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Location Total
Load

Max.
Load

Starting
method

βｘC R ∆p PG1 PG2 PG3 PG4 Max
.PG

Determined

Makahanadarawa
Water Treatment 142.5 45 VSD 1.20 0.0 0.0 199 41 126.8 0 199 200
Plant&Water Intake
Rambewa
Ground Reservoir 109.2 90 VSD 1.20 0.0 0.0 153 81 89.9 0 153 200

Medawachchiya
Ground Reservoir 75.2 37 VSD 1.20 0.0 0.0 105 33 65.2 0 105 150

Wahalkada
Water Intake 70.3 30 VSD 1.20 0.0 0.0 98 27 61.5 0 98 100

Wahalkada
Water Treatment 216 90 VSD 1.20 0.0 0.0 302 81 189.5 0 302 375
Plant
Kahatagollewa
Ground Reservoir 87.3 45 VSD 1.20 0.0 0.0 122 41 75.4 0 122 150

Kebithgollewa
Ground Reservoir 22.8 15 VSD 1.20 0.0 0.0 32 14 19.3 0 32 50

Weerasole
Ground Reservoir 97.8 90 VSD 1.20 0.0 0.0 137 81 79.3 0 137 150

Horowpothana
Ground Reservoir 119.1 90 VSD 1.20 0.0 0.0 166 81 99.1 0 166 200

Kahatagasdigiliya
Ground Reservoir 29.8 75 VSD 1.20 0.0 0.0 42 68 17.9 0 68 75

PG1:Determined by the total load operation
PG1=∑P０×α×Sｆ/（ηL×φL）
PG2:Dtermined by permissible Vltage Drop
PG2=Pm×β×C×Xd×（１－∆E）/∆E
PG3:Determined by the largest load starting at last
PG3=Fv1/γG×{(∑P0－Pm)×α/（ηL×φL）＋Pm×β×C}

PG4:Determined by the permissible reverse current 
G4=1/KG4×｛∑（0.432R×Eq）2＋（1.23∆ｐ）2×（１－3u＋3u2）｝0.5
∑P０:Total load
α:Total demand factor (1.0～0.8):0.95
Sf:Unbalancing load factor (1.0)
ηL:total efficiency (0.85)
φL:total power factpr (0.8)
Pm:Maximum load

Xd:generater constant (0.25)
∆E:Permissible voltage drpo factor (0.25)
Fv1:Reduction factor by the throwing load (1.0)
γG:Short time over load tolerance (1.5)
R:Total hermonic load
Eq:Convert factor:(1.0)
∆p:Total unbalancing load
∆p=A+B-C (in case of each phase load are A, B and C, and A>B>C)
u:single phase unbalancing factor (u=(A-C)/∆p)
KG4:Permissible reverse current factor (0.15)

β×C:Starting kVA (1.2 for VSD, 7.2 for direct on-line starting,7.2*2/3 for Star-delta, 7.2*1/3 for closed Star-delta, 7.2*0.65 for Reactor Starting)

Appendix 5.5 (e) Diesel Engine Generator List for Anuradhapura North Integrated Water Supply Project (1st)
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Location Total
Load

Max.
Load

Starting
method

βｘC R ∆p PG1 PG2 PG3 PG4 Max
.PG

Determined

Makahanadarawa
Water Treatment 195.4 45 VSD 1.20 0.0 0.0 273 41 176.1 0 273 300
Plant&Water Intake
Rambewa
Ground Reservoir 211 90 VSD 1.20 0.0 0.0 295 81 184.7 0 295 300

Medawachchiya
Ground Reservoir 144 37 VSD 1.20 0.0 0.0 201 33 129.3 0 201 250

Wahalkada
Water Intake 100.7 30 VSD 1.20 0.0 0.0 141 27 89.8 0 141 150

Wahalkada
Water Treatment 379 90 VSD 1.20 0.0 0.0 529 81 340.9 0 529 625
Plant
Kahatagollewa
Ground Reservoir 167.2 45 VSD 1.20 0.0 0.0 234 41 149.8 0 234 250

Kebithgollewa
Ground Reservoir 38.2 15 VSD 1.20 0.0 0.0 53 14 33.6 0 53 75

Weerasole
Ground Reservoir 188.2 90 VSD 1.20 0.0 0.0 263 81 163.5 0 263 300

Horowpothana
Ground Reservoir 230.8 75 VSD 1.20 0.0 0.0 322 68 205.1 0 322 375

Kahatagasdigiliya
Ground Reservoir 52.2 22 VSD 1.20 0.0 0.0 73 20 45.7 0 73 75

PG1:Determined by the total load operation
PG1=∑P０×α×Sｆ/（ηL×φL）
PG2:Dtermined by permissible Vltage Drop
PG2=Pm×β×C×Xd×（１－∆E）/∆E
PG3:Determined by the largest load starting at last
PG3=Fv1/γG×{(∑P0－Pm)×α/（ηL×φL）＋Pm×β×C}
PG4:Determined by the permissible reverse current 
G4=1/KG4×｛∑（0.432R×Eq）2＋（1.23∆ｐ）2×（１－3u＋3u2）｝0.5
∑P０:Total load
α:Total demand factor (1.0～0.8):0.95
Sf:Unbalancing load factor (1.0)
ηL:total efficiency (0.85)
φL:total power factpr (0.8)
Pm:Maximum load

Xd:generater constant (0.25)
∆E:Permissible voltage drpo factor (0.25)
Fv1:Reduction factor by the throwing load (1.0)
γG:Short time over load tolerance (1.5)
R:Total hermonic load
Eq:Convert factor:(1.0)
∆p:Total unbalancing load
∆p=A+B-C (in case of each phase load are A, B and C, and A>B>C)
u:single phase unbalancing factor (u=(A-C)/∆p)
KG4:Permissible reverse current factor (0.15)

β×C:Starting kVA (1.2 for VSD, 7.2 for direct on-line starting,7.2*2/3 for Star-delta, 7.2*1/3 for closed Star-delta, 7.2*0.65 for Reactor
Starting)

Appendix 5.5 (f) Diesel Engine Generator List for Anuradhapura North Integrated Water Supply Project (Final)
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Location Determine
d (Pg) ηG

Engine
Output
(Pe)

Fuel
Consumption

(be)

Run Hour
(h)

Tank
Culclation

Tank Capacity
(L)

Makahanadarawa
Water Treatment 300 90 268.2 0.299 24 2.550 3,000
Plant&Water Intake
Rambewa
Ground Reservoir 300 90 268 0.299 24 2.550 3,000

Medawachchiya
Ground Reservoir 250 89 225 0.299 24 2.140 3,000

Wahalkada
Water Intake 150 86 140 0.313 24 1.397 1,500

Wahalkada
Water Treatment 625 92 545 0.272 24 4.717 5,000
Plant
Kahatagollewa
Ground Reservoir 250 89 225 0.299 24 2.140 3,000

Kebithgollewa
Ground Reservoir 75 86 70 0.313 24 0.699 950

Weerasole
Ground Reservoir 300 90 268 0.299 24 2.550 3,000

Horowpothana
Ground Reservoir 375 90 335 0.272 24 2.900 3,000

Kahatagasdigiliya
Ground Reservoir 75 86 70 0.313 24 0.699 950

Appendix 5.5 (g) Fuel Tank List for Anuradhapura North Integrated Water Supply Project (Final)

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project　　　　　　　      　　            Final Report

App. 5.5 - 13



Location Transformer Capacity Generator Capacity Tr Main MCCB DGE Main MCCB
Makahanadarawa
Water Intake 100 100 225 225

Makahanadarawa
Water Treatment 400 200 600 400
Plant
Makahanadarawa
Water Treatment 630 300 1,000 600
Plant&Water Intake
Rambewa
Ground Reservoir 400 300 600 600

Medawachchiya
Ground Reservoir 250 250 400 400

Wahalkada
Water Intake 160 150 400 225

Wahalkada
Water Treatment 800 625 1,200 1,000
Plant
Kahatagollewa
Ground Reservoir 250 250 400 400

Kebithgollewa
Ground Reservoir 63 75 100 225

Weerasole
Ground Reservoir 250 300 400 600

Horowpothana
Ground Reservoir 400 375 600 600

Kahatagasdigiliya
Ground Reservoir 100 75 225 225

Calculation formula is below:
　　MCCB Frame Ampere (A)＝Capacity（kVA）/V/3^0.5
　at this V: 400V 0.85
standard　MCCB capacity

Voltage Capacity Capacity
400V 3phase 100 1000

225 1200
400 1600
600 2000
800 2500

1000

Appendix 5.5 (h) Main MCCB List for Anuradhapura North Integrated Water Supply Project
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Location Brunch Feeder Total Load Culculation MCCB
Makahanadarawa
Water Treatment Water Intake MCC 63.2 126 225
Plant&Water Intake

Sedimentation MCC 8.7 17 50

Rpid Sand Filter MCC 29.7 59 100

AC Filter MCC 68.3 136 225

Chemical MCC 8.9 18 50

Transmission MCC 115.6 231 400

Sludge MCC 31.6 63 100

For Generator 10 20 50

Wahalkada
Water Intake Water Intake MCC 116.2 232 400

Wahalkada
Water Treatment Sedimentation MCC 8.7 17 50
Plant

Rpid Sand Filter MCC 44.0 88 100

AC Filter MCC 86.7 173 225

Chemical MCC 9.2 18 50

Transmission MCC 335.2 670 800

Sludge MCC 31.6 63 100

For Generator 10 20 50

Calculation formula is below:
　　MCCB Frame Ampere (A)＝Total Capacity（kW）/0.85/0.85/V/3^0.5/1000
　　
　at this V: 400V

standard　MCCB capacity
Voltage Capacity Capacity

400V 3phase 100 1000
225 1200
400 1600
600 2000
800 2500

1000

Appendix 5.5 (i) Brunch MCCB List for Anuradhapura North Integrated Water Supply Project
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Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Makahanadarawa Sand Pump 1 5.5 NR 50.0 1.5
Water Intake Intake Pump 3 15 VSD 50.0 7

Discharge Valve 3 0.4 R 50.0 1.5
Drain Pump 2 3.7 NR 50.0 1.5
Overhead Crane 1 5 F 50.0 1
Ventilation 4 0.2 F 50.0 1
Lighiting 1 2 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Makahanadarawa De-sludge Valve 16 0.2 R 50.0 1.5
Water Treatment Sump Drainage Pump 2 1.5 NR 50.0 1.5
Plant Inlet Water Sampling Pump 1 0.4 NR 50.0 1.5

Front of Filter Water Sampling Pump 1 0.4 NR 50.0 1.5
Inflow Gate 4 0.4 R 50.0 1.5
Backwash Drainage Gate 4 0.4 R 50.0 1.5
Effluent Valve 4 0.2 R 50.0 1.5
Backwash Valve 4 0.4 R 50.0 1.5
Air Source Valve 4 0.2 R 50.0 1.5
Air Blower 2 15 RSD 50.0 3
Sump Drainage Pump 2 1.5 NR 50.0 1.5
Filtrated Water Sampling Pump 1 0.4 NR 50.0 1.5
ACF Lift Pump 2 30 VSD 50.0 7
ACF Inflow Gate 2 0.4 R 50.0 1.5
ACF Backwash Drainage Gate 2 0.4 R 50.0 1.5
ACF Effluent Valve 2 0.2 R 50.0 1.5
ACF Backwash Valve 2 0.4 R 50.0 1.5
ACF Air Source Valve 2 0.2 R 50.0 1.5
ACF Sump Drainage Pump 2 1.5 NR 50.0 1.5
ACF Water Sampling Pump 1 0.4 NR 50.0 1.5
Rambewa Transmission Pump 2 45 VSD 100.0 7
Discharge Valve 2 0.4 R 50.0 1.5
Back Wash Pump 2 15 SS 50.0 7
Discharge Valve 2 0.4 R 50.0 1.5
Transmission PST Drain Pump 4 2.2 NR 50.0 1.5
Overhead Crane 1 5 F 50.0 1
Alum Mixer 2 1.5 NR 50.0 1.5
Alum Pump 2 0.4 NR 50.0 1.5
Chlorinator-Pre 3 0.025 F 50.0 1
Chlorinator-Post 2 0.025 F 50.0 1
Chemical Crane 1 1.15 F 50.0 1
Exhaust Fan 3 0.4 NR 50.0 1.5
Backwash Recovery Pump 2 11 SS 50.0 7
Sludge Drainage Pump 2 2.2 NR 50.0 1.5
Sludge Thickener 1 0.4 NR 50.0 1.5
Sludge Pump 2 2.2 NR 50.0 1.5
Ventilation 18 1.5 NR 50.0 1.5
Lighiting 3 4 F 50.0 1
Outdoor Lighting 5 0.8 F 50.0 1

Appendix 5.5 (j) Motor Control Center Unit List for Anuradhapura North Integrated Water Supply Project (1st)
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Appendix 5.5 (j) Motor Control Center Unit List for Anuradhapura North Integrated Water Supply Project (1st)

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Rambewa Rambewa ET Transmission Pump 2 11 SS 50.0 7
Ground Reservoir Discharge Valve for Rambewa 2 0.4 R 50.0 1.5

Medawachchiya Transmission Pump 2 90 VSD 225.0 7
Discharge Valve for Medawachchiya 2 0.4 R 50.0 1.5
Chlorination Booster Pump 2 5.5 NR 50.0 1.5
Exhaust Fan 2 0.25 NR 50.0 1.5
Ventilation 2 0.2 NR 50.0 1.5
Lighting 1 2 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Medawachchiya Ishinbassagala ET Transmission Pump 2 37 VSD 100.0 7
Ground Reservoir Discharge Valve for Ishinbassagala 2 0.4 R 50.0 1.5

Etakada ET Transmission Pump 2 30 VSD 50.0 7
Discharge Valve for Etakada 2 0.4 R 50.0 1.5
Chlorination Booster Pump 2 5.5 NR 50.0 1.5
Exhaust Fan 2 0.25 NR 50.0 1.5
Ventilation 2 0.2 NR 50.0 1.5
Lighting 1 2 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
East Rambewa Lighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1
Location Load Name Q,ty Output Drive MCCB Capacitor Unit

Ishinbassakgala Lighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Etakada Lighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
GND TransmissionLighting 1 1 F 50.0 1
Pump Station 1-1 Transmission Pump 2 3.7 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1
Location Load Name Q,ty Output Drive MCCB Capacitor Unit

GND TransmissionLighting 1 1 F 50.0 1
Pump Station 1-2 Transmission Pump 2 3.7 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
GND TransmissionLighting 1 1 F 50.0 1
Pump Station 1-3 Transmission Pump 2 3.7 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
GND TransmissionLighting 1 1 F 50.0 1
Pump Station 1-4 Transmission Pump 2 3.7 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
GND TransmissionLighting 1 1 F 50.0 1
Pump Station 1-5 Transmission Pump 2 3.7 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
GND TransmissionLighting 1 1 F 50.0 1
Pump Station 1-6 Transmission Pump 2 3.7 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1
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Appendix 5.5 (j) Motor Control Center Unit List for Anuradhapura North Integrated Water Supply Project (1st)

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Wahalkada Sand Pump 1 5.5 NR 50.0 1.5
Water Intake Intake Pump 3 30 VSD 50.0 7

Discharge Valve 3 0.4 R 50.0 1.5
Drain Pump 2 3.7 NR 50.0 1.5
Overhead Crane 1 5 F 50.0 1
Ventilation 4 0.2 F 50.0 1
Lighiting 1 10 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Wahalkada De-sludge Valve 16 0.2 R 50.0 1.5
Water Treatment Sump Drainage Pump 2 1.5 NR 50.0 1.5
Plant Inlet Water Sampling Pump 1 0.4 NR 50.0 1.5

Front of Filter Water Sampling Pump 1 0.4 NR 50.0 1.5
Inflow Gate 4 0.75 R 50.0 1.5
Backwash Drainage Gate 4 0.75 R 50.0 1.5
Effluent Valve 4 0.4 R 50.0 1.5
Backwash Valve 4 0.4 R 50.0 1.5
Air Source Valve 4 0.4 R 50.0 1.5
Air Blower 2 22 RSD 50.0 4
Sump Drainage Pump 2 1.5 NR 50.0 1.5
Filtrated Water Sampling Pump 1 0.4 NR 50.0 1.5
ACF Lift Pump 2 37 VSD 100.0 7
ACF Inflow Gate 2 0.75 R 50.0 1.5
ACF Backwash Drainage Gate 2 0.75 R 50.0 1.5
ACF Effluent Valve 2 0.4 R 50.0 1.5
ACF Backwash Valve 2 0.4 R 50.0 1.5
ACF Air Source Valve 2 0.4 R 50.0 1.5
ACF Sump Drainage Pump 2 1.5 NR 50.0 1.5
ACF Filtrated Water Sampling Pump 1 0.4 NR 50.0 1.5
Wahalkada ET Transmission Pump 2 5.5 RSD 50.0 3
Discharge Valve 2 0.4 R 50.0 1.5
North Area Transmission Pump 2 55 VSD 100.0 7
Discharge Valve 2 0.4 R 50.0 1.5
South Area Transmission Pump 2 90 VSD 225.0 7
Discharge Valve 2 0.4 R 50.0 1.5
Back Wash Pump 2 22 SS 50.0 7
Discharge Valve 2 0.4 R 50.0 1.5
Transmission PST Drain Pump 4 2.2 NR 50.0 1.5
Overhead Crane 1 5 F 50.0 1
Alum Mixer 2 1.5 NR 50.0 1.5
Alum Pump 2 0.75 NR 50.0 1.5
Chlorinator-Pre 2 0.025 F 50.0 1
Chlorinator-Post 2 0.025 F 50.0 1
Chemical Crane 1 1.15 F 50.0 1
Exhaust Fan 3 0.4 NR 50.0 1.5
Backwash Recovery Pump 2 11 RSD 50.0 3
Sludge Drainage Pump 2 2.2 NR 50.0 1.5
Sludge Thickener 1 0.4 NR 50.0 1.5
Sludge Pump 2 2.2 NR 50.0 1.5
Ventilation 18 1.5 NR 50.0 1.5
Lighiting 3 4 F 50.0 1
Outdoor Lighting 5 0.8 F 50.0 1
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Appendix 5.5 (j) Motor Control Center Unit List for Anuradhapura North Integrated Water Supply Project (1st)

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Kahatagollewa Kebithigollewa GR Transmission Pump 2 45 VSD 100.0 7
Ground Reservoir Discharge Valve for Kebithigollewa 2 0.4 R 50.0 1.5

Bogahawewa ET Transmission Pump 2 30 VSD 50.0 7
Discharge Valve for Begehewa 2 0.4 R 50.0 1.5
Kahatagollewa ET Transmission Pump 2 3.7 RSD 50.0 3
Discharge Valve for Kahatagollewa 2 0.4 R 50.0 1.5
Chlorination Booster Pump 2 5.5 NR 50.0 1.5
Exhaust Fan 2 0.25 NR 50.0 1.5
Ventilation 2 0.2 NR 50.0 1.5
Lighting 1 2 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Kebithgollewa Kebithgollewa ET Transmission Pump 2 15 SS 50.0 7
Ground Reservoir Discharge Valve for Kebithgollewa 2 0.4 R 50.0 1.5

Chlorination Booster Pump 2 5.5 NR 50.0 1.5
Exhaust Fan 2 0.25 NR 50.0 1.5
Ventilation 2 0.2 NR 50.0 1.5
Lighting 1 2 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Weerasole Horowpothana Transmission Pump 2 90 VSD 225.0 7
Ground Reservoir Discharge Valve for Horowpothana 2 0.4 R 50.0 1.5

Chlorination Booster Pump 2 5.5 NR 50.0 1.5
Exhaust Fan 2 0.25 NR 50.0 1.5
Ventilation 2 0.2 NR 50.0 1.5
Lighting 1 2 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Horowpothana Horowpothana ET Transmission Pump 2 5.5 RSD 50.0 7
Ground Reservoir Discharge Valve for Horowpothana 2 0.4 R 50.0 1.5

Rathmalgahawewa ET Transmission Pump 2 30 VSD 50.0 7
Discharge Valve for Rathmalgahawewa 2 0.4 R 50.0 1.5
Kahatagasdigiliya Transmission Pump 2 75 VSD 225.0 7
Discharge Valve for Kathmalgahawewa 2 0.4 R 50.0 1.5
Chlorination Booster Pump 2 5.5 NR 50.0 1.5
Exhaust Fan 2 0.25 NR 50.0 1.5
Ventilation 2 0.2 NR 50.0 1.5
Lighting 1 2 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Kahatagasdigiliya Kahatagasdigiliya ET Transmission Pump 2 22 SS 50.0 7
Ground Reservoir Discharge Valve for Katagasdigiliya 2 0.4 R 50.0 1.5

Chlorination Booster Pump 2 5.5 NR 50.0 1.5
Exhaust Fan 2 0.25 NR 50.0 1.5
Ventilation 2 0.2 NR 50.0 1.5
Lighting 1 2 F 50.0 1
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Appendix 5.5 (j) Motor Control Center Unit List for Anuradhapura North Integrated Water Supply Project (1st)

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Kah-Keb Median Lighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
North Hor.City Lighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
West Hor.City Lighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
RathmalgahawewaLighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
Hamillewa Lighting 1 1 F 50.0 1
Elevated Tank Chlorination Booster Pump 2 5.5 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 1

Location Load Name Q,ty Output Drive MCCB Capacitor Unit
GND TransmissionLighting 1 1 F 50.0 1
Pump Station 2-1 Transmission Pump 2 3.7 NR 50.0 1.5

Instrumentation & Controll 1 1 F 50.0 11

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project　　　　　　　      　　            Final Report

App. 5.5 - 20



Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O
Makahanadarawa Sand Pump 1 5.5 NR 5.0 5 5 5
Water Intake Intake Pump 3 15 VSD 10.0 30 10 1 30 1

Discharge Valve 3 0.4 R 10.0 30 10 30
Drain Pump 2 3.7 NR 5.0 10 5 10
Overhead Crane 1 5 F 2 2
Ventilation 4 0.2 F 3.0 12 5 20
Lighiting 1 2 F
MCC Inistument 1
MCC Main 1 2 2 2 2

Total 87 97 3
Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O

Makahanadarawa De-sludge Valve 16 0.2 R 5.0 80 5 80
Water Treatment Sump Drainage Pump 2 1.5 NR 5.0 10 5 10
Plant Inlet Water Sampling Pump 1 0.4 NR 5.0 5 5 5

Front of Filter Water Sampling Pump 1 0.4 NR 10.0 10 10 10
Inflow Gate 4 0.4 R 10.0 40 10 40
Backwash Drainage Gate 4 0.4 R 10.0 40 10 40
Effluent Valve 4 0.2 R 10.0 40 10 40
Backwash Valve 4 0.4 R 10.0 40 10 40
Air Source Valve 4 0.2 R 10.0 40 10 40
Air Blower 2 15 RSD 10.0 20 5 10
Sump Drainage Pump 2 1.5 NR 5.0 10 5 10
Filtrated Water Sampling Pump 1 0.4 NR 3.0 3 3 3
ACF Lift Pump 2 30 VSD 10.0 20 10 20
ACF Inflow Gate 2 0.4 R 10.0 20 10 20
ACF Backwash Drainage Gate 2 0.4 R 10.0 20 10 20
ACF Effluent Valve 2 0.2 R 10.0 20 10 20
ACF Backwash Valve 2 0.4 R 10.0 20 10 20
ACF Air Source Valve 2 0.2 R 10.0 20 10 20
ACF Sump Drainage Pump 2 1.5 NR 5.0 10 5 10
ACF Water Sampling Pump 1 0.4 NR 3.0 3 3 3
Rambewa Transmission Pump 2 45 VSD 10.0 20 10 1 20 2
Discharge Valve 2 0.4 R 10.0 20 10 20
Back Wash Pump 2 15 SS 10.0 20 10 20
Discharge Valve 2 0.4 R 10.0 20 10 20
Transmission PST Drain Pump 4 2.2 NR 5.0 20 5 20
Overhead Crane 1 5 F
Alum Mixer 2 1.5 NR 3.0 6 5 10
Alum Pump 2 0.4 NR 3.0 6 5 10 1
Chlorinator-Pre 3 0.025 F 2.0 6 3 9 1
Chlorinator-Post 2 0.025 F 2.0 4 3 6 1
Chemical Crane 1 1.15 F
Exhaust Fan 3 0.4 NR 3.0 9 2 6
Backwash Recovery Pump 2 11 SS 10.0 20 3 6
Sludge Drainage Pump 2 2.2 NR 5.0 10 5 10
Sludge Thickener 1 0.4 NR 5.0 5 5 5
Sludge Pump 2 2.2 NR 5.0 10 5 10
Ventilation 18 1.5 NR 3.0 54 3 54
Lighiting 3 4 F
Outdoor Lighting 5 0.8 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 701 501 11

Appendix 5.5 (k) Motor Control Center RY & I/O List for Anuradhapura North Integrated Water Supply Project (1st)
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Appendix 5.5 (k) Motor Control Center RY & I/O List for Anuradhapura North Integrated Water Supply Project (1st)

Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O
Rambewa Rambewa ET Transmission Pump 2 11 SS 10.0 20 10 1 20 1
Ground Reservoir Discharge Valve for Rambewa 2 0.4 R 10.0 20 10 20

Medawachchiya Transmission Pump 2 90 VSD 10.0 20 10 1 20 1
Discharge Valve for Medawachchiya 2 0.4 R 10.0 20 10 20
Chlorination Booster Pump 2 5.5 NR 5.0 10 5 10
Exhaust Fan 2 0.25 NR 3.0 6 5 10
Ventilation 2 0.2 NR 3 6
Lighting 1 2 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 96 106 8
Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O

Medawachchiya Ishinbassagala ET Transmission Pump 2 37 VSD 10.0 20 10 1 20 1
Ground Reservoir Discharge Valve for Ishinbassagala 2 0.4 R 10.0 20 10 20

Etakada ET Transmission Pump 2 30 VSD 10.0 20 10 1 20 1
Discharge Valve for Etakada 2 0.4 R 10.0 20 10 20
Chlorination Booster Pump 2 5.5 NR 5.0 10 5 10
Exhaust Fan 2 0.25 NR 5.0 10 5 10
Ventilation 2 0.2 NR 3.0 6 3 6
Lighting 1 2 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 106 106 8

Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O
Ishinbassakgala Lighting 1 1 F
Elevated Tank Chlorination Booster Pump 2 5.5 NR

Instrumentation & Controll 1 1 F 4 1 4 1
MCC Main & UPS 1 1 F 4 1 4 1

Total 8 2
Location Load Name Q,ty Output Drive Total RYtotal DI/O AI/O TotalDI/O TotalAI/O

Etakada Lighting 1 1 F
Elevated Tank Chlorination Booster Pump 2 5.5 NR

Instrumentation & Controll 1 1 F 4 1 4 1
MCC Main & UPS 1 1 F 4 1 4 1

Total 8 2
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Appendix 5.5 (k) Motor Control Center RY & I/O List for Anuradhapura North Integrated Water Supply Project (1st)

Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O
Wahalkada Sand Pump 1 5.5 NR 5.0 5 5 5
Water Intake Intake Pump 3 30 VSD 10.0 30 10 30 1

Discharge Valve 3 0.4 R 10.0 30 10 30
Drain Pump 2 3.7 NR 5.0 10 5 10
Overhead Crane 1 5 F 2 2
Ventilation 4 0.2 F 3.0 12 5 20
Lighiting 1 10 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 87 97 7
Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O

Wahalkada De-sludge Valve 16 0.2 R 5.0 80 5 80
Water Treatment Sump Drainage Pump 2 1.5 NR 5.0 10 5 10
Plant Inlet Water Sampling Pump 1 0.4 NR 5.0 5 5 5

Front of Filter Water Sampling Pump 1 0.4 NR 10.0 10 10 10
Inflow Gate 4 0.75 R 10.0 40 10 40
Backwash Drainage Gate 4 0.75 R 10.0 40 10 40
Effluent Valve 4 0.4 R 10.0 40 10 40
Backwash Valve 4 0.4 R 10.0 40 10 40
Air Source Valve 4 0.4 R 10.0 40 10 40
Air Blower 2 22 RSD 5.0 10 5 10
Sump Drainage Pump 2 1.5 NR 5.0 10 5 10
Filtrated Water Sampling Pump 1 0.4 NR 3.0 3 3 3
ACF Lift Pump 2 37 VSD 10.0 20 10 20
ACF Inflow Gate 2 0.75 R 10.0 20 10 20
ACF Backwash Drainage Gate 2 0.75 R 10.0 20 10 20
ACF Effluent Valve 2 0.4 R 10.0 20 10 20
ACF Backwash Valve 2 0.4 R 10.0 20 10 20
ACF Air Source Valve 2 0.4 R 10.0 20 10 20
ACF Sump Drainage Pump 2 1.5 NR 3.0 6 5 10
ACF Filtrated Water Sampling Pump 1 0.4 NR 3.0 3 3 3
Wahalkada ET Transmission Pump 2 5.5 RSD 10.0 20 10 1 20 2
Discharge Valve 2 0.4 R 10.0 20 10 20
North Area Transmission Pump 2 55 VSD 10.0 20 10 1 20 2
Discharge Valve 2 0.4 R 10.0 20 10 20
South Area Transmission Pump 2 90 VSD 10.0 20 10 1 20 2
Discharge Valve 2 0.4 R 10.0 20 10 20
Back Wash Pump 2 22 SS 10.0 20 10 20
Discharge Valve 2 0.4 R 10.0 20 10 20
Transmission PST Drain Pump 4 2.2 NR 5.0 20 5 20
Overhead Crane 1 5 F
Alum Mixer 2 1.5 NR 3.0 6 5 10
Alum Pump 2 0.75 NR 3.0 6 5 10 1
Chlorinator-Pre 2 0.025 F 3.0 6 3 6 1
Chlorinator-Post 2 0.025 F 3.0 6 3 6 1
Chemical Crane 1 1.15 F
Exhaust Fan 3 0.4 NR 3.0 9 2 6
Backwash Recovery Pump 2 11 RSD 10.0 20 3 6
Sludge Drainage Pump 2 2.2 NR 5.0 10 5 10
Sludge Thickener 1 0.4 NR 5.0 5 5 5
Sludge Pump 2 2.2 NR 5.0 10 5 10
Ventilation 18 1.5 NR 3.0 54 3 54
Lighiting 3 4 F
Outdoor Lighting 5 0.8 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 577 581 15
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Appendix 5.5 (k) Motor Control Center RY & I/O List for Anuradhapura North Integrated Water Supply Project (1st)

Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O
Kahatagollewa Kebithigollewa GR Transmission Pump 2 45 VSD 10.0 20 10 20 1
Ground Reservoir Discharge Valve for Kebithigollewa 2 0.4 R 10.0 20 10 20

Bogahawewa ET Transmission Pump 2 30 VSD 10.0 20 10 20 1
Discharge Valve for Begehewa 2 0.4 R 10.0 20 10 20
Chlorination Booster Pump 2 5.5 NR 5.0 10 5 10 1
Exhaust Fan 2 0.25 NR 5.0 10 5 10
Ventilation 2 0.2 NR 3.0 6 3 6
Lighting 1 2 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 106 106 9
Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O

Kebithgollewa Kebithgollewa ET Transmission Pump 2 15 SS 10.0 20 10 20 1
Ground Reservoir Discharge Valve for Kebithgollewa 2 0.4 R 10.0 20 10 20

Chlorination Booster Pump 2 5.5 NR 5.0 10 5 10 1
Exhaust Fan 2 0.25 NR 5.0 10 5 10
Ventilation 2 0.2 NR 3.0 6 3 6
Lighting 1 2 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 66 66 8
Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O

Weerasole Horowpothana Transmission Pump 2 15 SS 10.0 20 10 20 1
Ground Reservoir Discharge Valve for Horowpothana 2 0.4 R 10.0 20 10 20

Chlorination Booster Pump 2 5.5 NR 5.0 10 5 10 1
Exhaust Fan 2 0.25 NR 5.0 10 5 10
Ventilation 2 0.2 NR 3.0 6 3 6
Lighting 1 2 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 66 66 8
Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O

Horowpothana Horowpothana ET Transmission Pump 2 5.5 RSD 10.0 20 10 20 1
Ground Reservoir Discharge Valve for Horowpothana 2 0.4 R 10.0 20 10 20

Rathmalgahawewa ET Transmission Pump 2 30 VSD 10.0 20 10 20 1
Discharge Valve for Rathmalgahawewa 2 0.4 R 10.0 20 10 20
Kahatagasdigiliya Transmission Pump 2 75 VSD 10.0 20 10 20 1
Discharge Valve for Kathmalgahawewa 2 0.4 R 10.0 20 10 20
Chlorination Booster Pump 2 5.5 NR 5.0 10 5 10 1
Exhaust Fan 2 0.25 NR 5.0 10 5 10
Ventilation 2 0.2 NR 3.0 6 3 6
Lighting 1 2 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 146 146 10
Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O

Kahatagasdigiliya Kahatagasdigiliya ET Transmission Pump 2 22 SS 10.0 20 10 20 1
Ground Reservoir Discharge Valve for Katagasdigiliya 2 0.4 R 10.0 20 10 20

Chlorination Booster Pump 2 5.5 NR 5.0 10 5 10 1
Exhaust Fan 2 0.25 NR 5.0 10 5 10
Ventilation 2 0.2 NR 3.0 6 3 6
Lighting 1 2 F
MCC Inistument 1 4 4
MCC Main 1 7 2 7 2

Total 33 66 66.0 66 8
7

Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O
West Hor.City Lighting 1 1 F
Elevated Tank Chlorination Booster Pump 2 5.5 NR

Instrumentation & Controll 1 1 F 4 1 4 1
MCC Main & UPS 1 1 F 4 1 4 1

Total 8 2

Location Load Name Q,ty Output Drive RY RYtotal DI/O AI/O TotalDI/O TotalAI/O
RathmalgahawewaLighting 1 1 F
Elevated Tank Chlorination Booster Pump 2 5.5 NR 4 1 8 2

Instrumentation & Controll 1 1 F 4 1 4 1
MCC Main & UPS 1 1 F 4 1 4 1

Total 16 4
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Appendix 6.1(a) 

Current Organization Structure of NWSDB 
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Addl. GM 
(Sewerage) 

Addl. GM 
(Water Supply 
Projects) 

Addl. GM 
(Policy 
Planning) 
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Appendix 6.1 (c) 
 

Distribution of Approved Cadre according to Board Grade and Categories 

No. of 
Categories 

Board 
Grade Categories / Designation 

Approved 
Cadre/1 

Approved 
Cadre/2 

Total 
Approved 

2011 2012 
1  2 Deputy General Manager 01 - 01 
2  3 Asst. General Manager 01 - 01 
3  

4 
 

Manager (Operation and Maintenance) 01 - 01 
4  Chief Engineer (Civil) 03 - 03 
5  Chief Engineer (Mechanical) 01 - 01 
6  Manager (Ground Water) 01 - 01 
7  Manager (Human Resources) 01 - 01 
8  Chief Accountant 01 - 01 
9  Chief Sociologist 01 - 01 
10  

7 
 

Hydrogeologist / Geologist 02 - 02 
11  Engineer (Civil) / District Engineer 13 03 16 
12  Engineer (Electrical) 02 01 03 
13  Engineer (Mechanical) 02 01 03 
14  Computer Hardware Engineer (IT) 01 - 01 
15  Chemist 02 - 02 
16  Asset Management Officer 01 - 01 
17  Commercial Officer (Operations / Investigations) 02 - 02 
18  Accountant 02 - 02 
19  Cost Accountant  01 - 01 
20  Sociologist 01 - 01 
21  Quantity Surveyor 01 - 01 
22  

8 
 

Human Resource Officer 01 - 01 
23  Supplies Officer 01 - 01 
24  Personnel Assistant / Secretary 01 - 01 
25  Assistant Engineer 22 - 22 
26  System Administrator 01 - 01 
27  

9 
 

Engineering Assistant (Civil) 26 - 26 
28  Engineering Assistant (Mechanical) 07 - 07 
29  Engineering Assistant (Electrical) 03 - 03 
30  Draughtsman  02 - 02 
31  Management Assistant Supra (Audit) 01 - 01 

32  Management Assistant Supra (Accounts) [Accounts 
Asst] 

02 - 02 

33  Management Assistant Supra (Accounts 
Commercial) [Account Assistant Commercial] 01 - 01 

34  Management Assistant (Costing) 02 - 02 
35  Consumer Relations Assistant 01 03 04 
36  Management Assistant Supra (HR) [Staff Asst] 01 - 01 
37  Laboratory Assistant 02 - 02 
38  Computer System Operator 01 - 01 
39  Driller  08 - 08 
40  

10 
Management Assistant (Accounts Clerk) 09 - 09 

41  Computer Hardware Technician 01 - 01 
42  

11 
Management Assistant (HR) [General Clerk] 17 - 17 

43  
Management Assistant (Consumer Relations) [CR 
Clerk] 03 - 03 

44  

12 
 

Management Assistant (Cash and Funds) Cashier 02 - 02 
45  Plant Operation Technician 06 03 09 
46  Management Assistant (Data Entry Operator) 04 - 04 
47  Management Assistant (Word Processor English) 02 - 02 
48  Management Assistant (Word Processing Sinhala) 01 - 01 

49  Management Assistant (Store Keeping) [Store 
Keeper] 

06 - 06 

50  Laboratory Attendant 02  02 
51  Meter Reading Inspector 01 - 01 
52  Management Assistant (Receptionist) 01 - 01 
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No. of 
Categories 

Board 
Grade Categories / Designation 

Approved 
Cadre/1 

Approved 
Cadre/2 

Total 
Approved 

2011 2012 
53  2 Deputy General Manager 01 - 01 
54  

13 
 

Meter Reader 23 08 31 
55  Driver  30 03 33 
56  Labour Supervisor 08 04 12 
57  Mechanic 03 - 03 
58  Electrician 04 - 04 
59  Plant Operator Mechanic 44 - 44 
60  Carpenter  01 - 01 
61  Circuit Bungalow Keeper 03 - 03 
62  Mason 02 - 02 
63  Pipe Fitter  25 06 31 
64  Cook  01 - 01 
65  

15 
Caretaker 0 03 03 

66  Labourer  118 09 127
 TOTAL 441 44 485

1/  Culled from the document, NWSDB Approved Cadre 2011 (Category-wise and Salary Code) Summary, provided by the 
NWSDB Human Resource Management Office (Colombo, 04 July 2012. 

2/  Official letter addressed to the Secretary, MWSD dated 22 June 2012, from the Director General of the Department of 
Management Services, with subject: “Creation of Operation and Maintenance Cadre for the Polonnaruwa Secondary Town 
Rural Water Supply and Sanitation Project”. Provided by NWSDB N/C RSC Human Resource Office, 02 July 2012. 
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Appendix 6.1 (d) 
 
Technical Training Programmes (2012), NWSDB Head Office 
 

Se. 
No Title of the Programme (Technical) Target Group Duration 

(Days) 
Quarter Total 

 1 2 3 4

1 Training Programme for Purification Plant 
Technicians P.T.P. Technicians 45 01 - - - 01 

2 O&M of Water Treatment Plant and O&M 
of Water Distribution System SL Navy Personnel 41 01 - - - 01 

3 Training Programme for Electricians Electricians 7 - 01 - - 01 
4 Maintenance and Repair of Chlorinators Plant Operators 03 01 - 01 01 03 
5 O&M of Water Distribution Systems Engineers/ EAs 01 - - 01 01 02 
6 Role of a Chemist in Water Supply Chemists 02 01 - - - 01 
7 Rain Water Harvesting Engineers/EAs 01 - 01 01 - 02 

8 Water Safety Plans Engineers/EAs 
Chemists/ Lab Assts 01 - 01 01 - 02 

9 PE Pipe Laying and Service Connections EAs/Labourers 02 01 - 01 - 02 

10 Training Programme for Pipe Fitters Pipe Fitters/ 
Labourers 01 01 01 01 - 03 

11 Pump Selection, Installation, Testing Engineers/EAs 01 - - 01 01 02 

12 Preparation of BOQ and Estimates for Pipe 
Lines Engineers/EAs 02 - - 01 - 01 

13 Traffic Laws and Signs Drivers 01 01 01 01 01 04 

14 Preparation of Running Charts, Vehicle 
Maintenance, Reports, Vehicle Services Drivers 01 01 01 - 01 03 

15 Water Treatment Process for Labourers 
attached to WSS/ WTP Labourers 03 - - 01 01 02 

16 Atomic Spectroscopy for Trace Metal 
Analysis in Water 

Chemists/ Lab 
Assistants 01 01 - - - 01 

17 PLC Training Engineers/ EAs 01 - 01 01 - 02 

18 Correct Use of Laboratory Measuring 
Equipment, Maintenance and Calibration 

Chemists/ Lab 
Assistants 01 - - 01 - 01 

19 Variable Speed Devices Engineers/EAs 01 - 01 - - 01 

20 Calculation of Input Percentages for Price 
Fluctuation Formula Engineers 01 - 01 - - 01 

21 Quality Assurance & Construction Safety Engineers/EAs 01 - 01 - 01 02 
22 Planning and Design Activities Engineers 03 - 01 - 01 02 

23 Leak Detection Procedures after Pipe 
Laying Engineers/EAs 01 - 01 01 - 02 

24 Operation and Maintenance of Generators Engineers/EAs 01 - - - 01 01 

25 Safety Precautions to be applied of Water 
Leakages 

Engineers/EAs/Pum
p Operators 01 02 02 02 02 08 

26 Training Programme on Awareness of 
Water Safety Plan Chemists 02 01 - - - 01 

27 Water Safety Awareness Programme Lab Assistants 04 01 - - - 01 

28 Familiarization Course for Executives Engineers/Geologist
s/ Chemists 02 - - - 01 01 

29 Familiarization Course for Non Executives EAs/D' Personnel/ 
Quantity Surveyors 02 - - - 01 01 

30 Unscheduled          02 02 
Total 134 13 14 15 15 57 

Source: http://www.waterboard.lk/scripts/ASP/Internal_Trainings_Courses.asp 
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Appendix 6.1 (e) 
Non-Technical Training Programmes (2012) 
 
Se. 
No 

Title of the Programme (Non-
Technical) 

Target Group
Duration 

(Days) 
Quarter Total

 1 2 3 4 
01 Management Development Phase (I) ( Executives 01 01 - - - 01 
02 Management Development Phase (II)  Executives 02 01 01 - 01 03 
03 Management Development Phase (III)  Executives 02 - 01 01 01 03 

04 
Performance Appraisal and Training 
Need Assessment 

Executives 01 - - 01 - 01 

05 
Personal Grooming, Business and Social 
Etiquette 

Executives 01 - - - 01 01 

06 Effective Presentation Skills Executives 01 - 01 - - 01 

07 
Time Management for Higher 
Productivity 

Mix 01 01 - 01 - 02 

08 Building High Performance Team Mix 01 - - 01 01 02 
09 Productivity Improvement Mix 01 - - 01 - 01 
10 Supervisory Management EAs  - 01 - 01 02 

11 
Awareness Programme for 
Administrative Procedure 

Skill/ Unskilled 
Employees 

01 01 01 01 01 04 

12 Clerical Skills Development Phase II General Clerks 02 01 01 01 - 03 
13 Written Communication Clerks 01 01 01 - 01 03 
14 Positive Thinking and Work Ethics Clerks 01 - - 01 - 01 
15 Training Programme on Record Keeping Record Keepers 01 - 01 - - 01 
16 Supply Chain Management Supply Officers 01 - - 01 - 01 
17 International Trade FFP Staff 01 - - - 01 01 

18 
Productivity Improvement through Proper 
Stores Management 

SKK/ Supplier 
Clerk 

01 - 01 01 - 02 

19 
Training Programme on Commercial 
Procedures 

Commercial 
Officers 

02 - - 02 - 02 

20 
Training Programme on Commercial 
Procedures 

CRA/ CRC/ 
Acc. Clerk 

01 - - 01 - 01 

21 Commercial Procedures Engineers 01 - 01 - - 01 

22 
Meter Reading Activities and Meter 
Readers Responsibilities 

Meter Readers 02 - 01 01 01 03 

23 Tamil Language Mix 01 02 - - - 02 
24 English Language Mix 01 - 01 - - 01 

25 
Importance of Costing for Financial 
Management 

Accountants 01 - 01 - - 01 

26 Sri Lanka Accounting Standards 
Accountants/ 
Acc. Asst. 

01 - - - 02 02 

27 
Contract Payment and Capitalization 
(Rehabilitation and Rechargeable) 

Acc. Asst. / Act. 
Clerk 

01 - - - 01 01 

28 
Accounting of Stock, Fixed Assets and 
Primary Documentation 

Acc. Asst. / Act. 
Clerk 

01 - - 01 01 02 

29 
Budgetary Control & Revision/ Transfer 
of Budget Allocation 

Acc. Asst. / Act. 
Clerk 

01 - 01 - - 01 

30 Importance of Costing 
Acc. Asst. / Act. 
Clerk 

01 - 01 - - 01 

31 
Awareness Programme for Newly 
Recruited Accounts Clerks 

Account Clerks 01 - - - 01 01 

32 Financial Procedures 
Non Financial 
Executives 

01 - - - 01 01 

33 Orientation Programme Mix 01 - - 01 01 02 

34 New Trends in Internal Auditing 

Internal 
Auditors/ Audit 
Asst./ Audit 
Clerks 

01 - 01 01 - 02 

Total 38 08 15 18 17 58 
Source: http://www.waterboard.lk/scripts/ASP/Internal_Trainings_Courses.asp 
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Appendix 6.1 (f) 
 
Computer Training Programmes (2012) 
 
Se. 
No 

Title of the Programme 
(Computer Training) 

Target Group
Duration 

(Days) 
Quarter Total

 1 2 3 4 

1 
Use of Sinhala UNICODE with 
Sinhala Kit provided by ICTA for 
Sinhala Computing Needs 

Mixed 01 01 01 02 01 05 

2 
Training Programme on Internet 
and E-mail Management 

Mixed 02 - 02 02 01 05 

3 
Troubleshooting and Computer 
Maintenance 

Mixed 02 - 02 - - 02 

4 Computer Application - Water Cad Engineers/EAs 02 - - 01 01 02 
5 Computer Application - EPANET Engineers/EAs 02 - - 01 - 01 
6 Computer Application - SAP 2000 Engineers 02 - 02 - - 02 

7 
Computer Application - Microsoft 
Word 2007 

Mixed 5.5 - 01 01 01 03 

8 
Computer Application - Microsoft 
Excel 2007 

Mixed 6.5 - 01 01 01 03 

9 
Computer Application - Microsoft 
Access 2007 

Mixed 08 - - 01 - 01 

10 
Refresher Course on Microsoft 
Excel 

Mixed 01 - 01 03 01 05 

11 
Refresher Course on Microsoft 
Word 

Mixed 01 - 01 03 02 06 

Total 33 01 11 15 08 35 
Source: http://www.waterboard.lk/scripts/ASP/Internal_Trainings_Courses.asp 
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Appendix 6.1 (g) 
 
In-House Training Programmes for External Institutions 
 
Se. 
No 

Title of the Programme Target Group
Duration 

(Days) 
Quarter Total

 1 2 3 4 

1 
Awareness Programme on O&M of 
Pumping Equipment 

CMC Pump 
Operators 

01 - - 01 - 01 

2 Construction Supervision Engineers/Tech 
Officers in 
Construction 
Staff 

01 - - 01 - 01 
3 Quality Assurance and Safety 01 - - - 01 01 

4 
Civil Engineering Standard Method 
of Measurement 

01 - - - 01 01 

Total 04 - - 02 02 04 
Source: http://www.waterboard.lk/scripts/ASP/Internal_Trainings_Courses.asp 
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Appendix 6.1 (h)  
 
 
External Training (2012): Post Graduate Training Courses  
 

No Training Course Institute 
Duration 
(Years) 

Category of 
Employees

No. of 
places

1 PhD Degree Programme (1st Year) 
University of Moratuwa/ 
Peradeniya 

05 Engineers 2 

2 

Master/ PG Diploma in Management/ 
Business Administration Business 
Management/ Public Management/ 
or similar programmes in field of 
management 

Government Recognized 
Universities/ PIM/ SLIDA

01 - 02 
Manager and 
Above Grades

04 

3 
Master of Human Resource Management/ 
Commerce/ Financial Accountancy/ 
Valuation 

Government Recognized 
Universities 

01 - 02 Executives 01 

4 

Master/ PG Diploma in Environmental 
Engineering and Management/ 
Environmental and Water Engineering/ 
Water Resources Management 

Government Recognized 
Universities 

01 - 02 Engineers 02 

5 Master/ PG Diploma in Structural 
Engineering Designs 

Government Recognized 
Universities 

01 - 02 
 

Engineers 02 

6 

Master/ PG Diploma in Management 
Technology/ Project Management 
Construction Management/ Civil 
Engineering 

Government Recognized 
Universities 

01 - 02 
 

Engineers 03 

7 Master/ PG Diploma in Electrical, 
Electronic, Mechanical 

Government Recognized 
Universities 

01 - 02 
 

Engineers 01 

8 
Master of Science in Analytical Chemistry/ 
Microbiology/ Environmental Science 
/Applied/ Organic Chemistry 

Government Recognized 
Universities 

02 
Part Time 

Chemists 01 

9 

Master of Science in Computer Science/ 
Information Technology 
PG Diploma in Information System 
Management 

Government Recognized 
Universities 

01 - 02 
 

IT Executives 01 

10 Master of Science in Programme in GIS 
and Remote Sensing 

Government Recognized 
Universities 

02 
Part Time 

Engineers / 
Geologist 

01 

11 Master of Social Work /PG Diploma in 
Sociology/ Community Development 

Government Recognized 
Universities /NISD 

01 - 02 
 

Sociologists 01 

12 PG Diploma in Financial and Business 
Administration 

Institute of Chartered 
Accountants of Sri Lanka

01 
Part Time 

Accountants 01 

13 Committed for 2nd Year of Masters 
Programmes 

Government Recognized 
Universities 

01 
Part Time 

Executives 11 

Source:  http://www.waterboard.lk/scripts/ASP/External_Training_Courses.asp 
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APPENDIX 6.1 (i) 
 
 
External Training Courses (2012):  Diploma Courses  
 

No Training Course / Diploma Course Institute Duration 
Category of 
Employees 

No. of 
places

1 Advance Diploma in Human Resources 
Management NIBM   01 year 

Saturdays 

S.P.OO./ 
S.T.OO./ P.OO. / 
T.OO. 

01 

2 National Diploma in Training and 
Development IPM    01 year 

Sundays S.TOO/ TOO 01 

3 Advance Diploma in Business Management NIBM 01 year 
Sundays 

Accountants / 
C.OO. 01 

4 Advance Diploma in Supplies and Material 
Management NIBM 01 year  

Part time 
S.AA../ S.CC. 
/S.KK. 01 

5 Graduate Diploma Course in Purchasing and 
Supply Chain Management NIBM 01 year 

Part time 
S.AA./S.KK../ 
S.CC.. 01 

6 Diploma in Public Procurement and Contract 
Administration SLIDA 14 months 

Saturdays Engineers 01 

7 Diploma for Executive Secretaries Recognized 
Institute 

4 months 
Part Time 

Personal 
Secretaries 02 

8 Diploma in Quantity Surveying ICTAD 38 Fridays E.AA.  
D' personnel 04 

9 Advance Diploma in Quantity Surveying ICTAD 
60 Days 
(Fridays and 
Saturdays) 

QS / E.AA 06 

      
Source:  http://www.waterboard.lk/scripts/ASP/External_Training_Courses.asp  
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Appendix 6.1(j) 
 
External Training (2012):  Other Training Courses  
 

No Other Training Course Institute Duration 
Category of 
Employees 

No. of 
places

1 
Certificate Course in 
Human Resource Management 
(Sinhala Medium) 

IPM 
10 days 

Weekends 
S.AA. / Snr.CC. 10 

2 Advance Certificate in Secretarial 
Practice 

NIBM 6 months Clerks 03 

3 Certificate Course in Stores 
Management 

Institute of Supply and 
Materials Management 

11 Sundays S.KK./ S.CC. 02 

4 Certificate Course in 
Purchasing Management 

Institute of Supply and 
Materials Management 

11 Sundays 
S.OO. / S.AA. / 
S.KK./S.CC. 

02 

5 Computer Aided 3D Modeling 
(AutoCAD) 

Government 
Recognized Universities

10 Sundays 
Engineers 02 
D'personnel 02 

6 Short Course on GIS and Its 
Application 

University of 
Peradeniya 

06 days 

Engineers/ 
Geologists    E.A
A in Mapping 
Section 

03 

7 
Configuration and Trouble 
Shooting Internet International 
Servers in Windows Server 2008 

Net Assist International 
(Pvt.) Ltd. 

40 Hours 
Programmers 
/System 
Administrators 

02 

8 A + IT Technical (Computer) 
IDM Computers (Pvt.) 
Ltd. 

40 Hours 
Hardware 
Engineer 

01 

9 Maintaining Microsoft SQL Server 
2008 Database 

Net Assist International 
(Pvt.) Ltd. 

40 Hours 

Programmers / 
Database and 
System 
Administrators 

02 

10 Contract Management and 
Procurement Management 

ICTAD 
32 days 
Fridays 

Engineers 02 

11 
Computer Aided to Project 
Management using MS Project 
2010 

Distance learning 
Center 

08 days 
Thursdays 

Engineers 02 

12 Mechanical Engineering Design IESL 15 Saturdays M.EE. 02 

13 Design of Electrical Installation IESL 07 Saturdays
Electrical 
Engineers 

02 

14 Practical Training for Engineers 
Engineering 
Organizations 

09 months 
02 days per 

week 

Mechanical 
Engineers 

03 

15 
Supervision of Maintenance of 
Construction Equipment Hydraulic 
and Transmission 

CETRAC 05 Days 
Engineering 
Assistants 
(Mechanical) 

02 

16 Advance Certificate Course on 
Laboratory Management 

NIBM 06 Months Lab Assistant 02 

17 Maintenance of Hydraulic Systems CETRAC 10 Days Mechanics 01 
18 Maintenance of Diesel Engines CETRAC 10 Days Mechanics 02 

19 Maintenance of Hydraulic and 
Mechatronic System 

CETRAC 11 days Mechanics 01 

20 

Heavy Equipment Operator training 
programme  
a) Basic /Light Construction 
Equipment Main Programme  
b) Backhoe Loader 

  05 weeks 
Heavy Equipment 
Operators 
(Drivers) 

06 

21 Short term training course CGTTI CGTTI 
3 - 6 Months

Part Time 
Skill Grades 02 

22 
For unscheduled courses to meet 
Specific Training Needs, with the 
approval of G.M/Addl. G.M. (C.S) 

    

Source:  http://www.waterboard.lk/scripts/ASP/External_Training_Courses.asp 
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Appendix 6.3 (a) 

Table 6.29 Assessment of CBOs on Suitability for Bulk Supply 

CBO
#

Recommended for 
Immediate Inclusion 

Recommended (But Will Require 
Improvements) Excluded Suitable for immediate 

inclusion
Requires improvements 

before inclusion
Stated problems must be 

first addressed
1 �
2 �
3 �
4 �
5 �
6 �
7 �
8 �
9 �

10 �
11 �
12 �
13 �
14 �
15 �
16 �
17 �
18 �
19 �
20 �
21 �
22 �
23 �
24 �
25 �
26 �
27 �
28 �
29 �
30 �
31 �
32 �
33 �
34 �
35 �
36 �
37 �
38 �
39 �
40 �
41 �
42 �
43 �
44 �
45 �
46 �
47 �
48 �
49 �
50 �
 36 06 05 03

Note:  Information analysed from Table 3.1 – Summary of Conclusions and Recommendations on the Existing 
Water Supply Schemes, Final Report, “Status Survey of the Existing Water Supply Schemes for the Preparatory 
Survey on Anuradhapura North Integrated Water Supply Project” by Ceywater Consultants, August 2012. 
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Appendix 6.3 (b) 

Summary Table:  CBO Categories based on Suitability, Conditions, and Willingness to Connect 

C
B
O

SUITABILITY CONDITIONS WILLINGNESS CATEGORY

Suitable 
Requires
improve-

ments 

No
Condition 

With
Condition Yes No / NC 

Undecided 1 2 3 4 5

1 �    � �     o
2 �    � �     o
3 �    � �     o
4 �    � �     o
5 � � � �     
6 � �   No comment    �

7 �    � �     o
8 �    � �     o
9 �    � �     o

10 �    �   No     �

11 �    � �     o
12 �    � �     o
13 �    � �     o
14 �    � �     o
15 � � � �     
16 �    � �     o
17 �    � �     o
18 �    � �     o
19 � � � �     
20      Excluded     �

21 � � �    �    
22 � � �    �    
23 � � �    �    
24 � � � �     
25 �    � �     o
26      Excluded     �

27 � �   No CBO    �

28 � � � �     
29 �    � �     o
30 �    � �     o
31 � � � �     
32 �    � �     o
33 �    � �     o
34 � � � �     
35 �    � �     o
36 � �   Not functioning �

37 � � �    �    
38 � � � �     
39 � �    Undecided    �

40 � � � �     
41 � �   Not piped    �

42 � � �    �    
43 �    � �     o
44 � � �    �    
45 � � � �     
46 �    � �     o
47 �   Excluded     �

48 �    � �     o
49 �    � �     o
50 � � � �     

36 11 18 29 42 8 11 6 24 5 3 
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CHAPTER 7 

PROJECT COST 

  



 

   

 

 

 

Appendix 7.4. a  
Mahakandarawa 

  



Mahakandarawa
1. Intake,WTP,Elevated Tanks and Grand Sumps JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen

Civil Works for Intake and WTP Ls 1 207,036,500 916,896,200 207,036,500 916,896,200 749,839,050

Mechanical Works for facilities except WTP Ls 1 114,555,000 88,411,000 114,555,000 88,411,000 166,894,312

Mechanical for WTP Ls 1 193,150,000 45,462,000 193,150,000 45,462,000 220,063,504

Electrical Works Ls 1 45,730,000 317,669,000 45,730,000 317,669,000 233,790,048

Civil Works for Elevated Water Tanks and Ground Sumps Ls 1 92,146,785 289,193,156 92,146,785 289,193,156 263,349,134

Capital Cost for O&M (Small World Water Network
Info,ArcGIS,WaterCAD, Surge Analysis,Structural
Design,Project Management and Capacity Building Training)

Ls 1 55,302,000 39,157,000 55,302,000 39,157,000 78,482,944

Total 707,920,285 1,696,788,356 1,712,418,993

2. Transmission and Distribution Main JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen

Transmission Main (HDPE) Ls 1 353,983,562 145,546,936 353,983,562 145,546,936 440,147,348

Transmission Sub-main (HEPE) Ls 1 94,017,708 79,905,436 94,017,708 79,905,436 141,321,726

Distribution Main (HDPE) Ls 1 494,890,054 289,721,025 494,890,054 289,721,025 666,404,900

Commissioning and Test run Ls 1 893,445 14,866,831 893,445 14,866,831 9,694,609

Miscellaneous works Ls 1 10,000,000 0 10,000,000 5,920,000

Total 943,784,769 540,040,228 1,263,488,583

3. Distribution Sub System JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen

Proqurement and Installation of PVC ND100 mm - 200 mm Ls 1 34,385,460 586,713,274 34,385,460 586,713,274 381,719,718

Procurement of PVC ND 50 mm - 75 mm,Service
Connections and PE Water Tank

Ls 1 160,474,000 0 160,474,000 95,000,608

Installation of PVC ND 75 mm Ls 1 8,642,800 57,153,800 8,642,800 57,153,800 42,477,850
Elevated Water Tanks in Isolated Areas Supply and
Installation

Ls 1 25,000,000 0 25,000,000 14,800,000

Total 43,028,260 829,341,074 533,998,176

4. O&M Equipment JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen
O&M Equipment(Asphalt Cutters, Tapping Machines,
Compactors, Vibrating Hammers , Portable Generators, Small
Crane, Test Bench for Water meters and Horizontal Drilling
Machine(100mm) )

LS 1 9,675,000 0 9,675,000 5,727,600

Vehicles(Crew Cab, Single Cab, Double Cabs, Water Bowser,
Mini-Backhoe and Motorcycle)

LS 1 104,860,000 0 104,860,000 62,077,120

Total 0 114,535,000 67,804,720

item unit Quantity

Unit Price Cost
Total

Total

item unit Quantity

Unit Price Cost
Total

item unit Quantity

Unit Price Cost

Total
item unit Quantity

Unit Price Cost

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project 　 　                  　　 　　   Final Report

App. 7.4 - 1



Non-Elligible

JICA Loan 0

Foreign Local Foreign Local

yen LKR yen LKR yen

Installation of PVC ND 50mm and service connections LS 1 10,037,919 77,240,264 10,037,919 77,240,264 55,764,155

Land Acquisition Cost LS 1 16,470,000 0 16,470,000 9,750,240

Total
item unit Quantity

Unit Price Cost
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Package 1: 110 Mahakanadarawa Intake & WTP (Civil/Mechanical/Electrical Works)

FC Portion LC Portion (Rs)
Total Total

SWTP (Civil Works)

110-1 Intake Ls 1 8,774,000 60,177,000

110-2 Receiving Well Ls 1 1,579,000 23,997,000

110-3 Flocculation and Sedimentation Tanks Ls 1 8,965,000 136,280,000

110-4 Rapid Sand Filter Ls 1 8,158,000 74,191,000

110-5 Clear Water Reservoir and Pump Station Ls 1 5,044,000 76,675,000

110-6 Backwash Tank Ls 1 1,892,000 28,757,000

110-7 Thickener Ls 1 1,322,000 20,094,000

110-8 Drying Bed Ls 1 7,157,000 91,227,000

110-9 Lagoon Ls 1 340,000 5,158,000

110-10 Elevated Water Tank Ls 1 423,000 6,428,000

110-11 Buildings Works Ls 1 43,887,000 155,248,000

110-12 Inplant Works Ls 1 10,662,000 113,821,000

110-13 Inplant Pipe Ls 1 90,012,000 41,489,000

sub-total 188,215,000 833,542,000

General 18,821,500 83,354,200 Sub-total of 10%

Civil Total 207,036,500 916,896,200

Total 207,036,500 916,896,200

Total  (FC+LC) 749,839,050

ReferenceQtyCode Items Specification Unit

Package 1
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110-1 Mahakanadarawa Water Intake (Civil/Building Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) 0 m3 640 33 20,850 495 316,977

Excavation Rock 0 m3 430 163 70,004 2,475 1,064,250

Backfilling > 101 m3 0 m3 1,200 95 113,664 1,440 1,728,000

Surplus Soil Transport L= 10 km m3 1,100 38 42,328 585 643,500

Dewatering 0 day 420 491 206,371 7,470 3,137,400

Crushed Rock m3 70 101 7,045 1,530 107,100

Leveling Concrete m3 40 971 38,835 14,760 590,400

Concrete & Formwork m3 390 2,623 1,022,798 39,870 15,549,300

Rebar Fabrication and Assembly 0 t 40 13,095 523,802 199,080 7,963,200

Channel Diversion Work Ls 1 705,000 6,427,000

Temporary Works Ls 1 1,000,000 5,400,000

Pump Room Building Works 0 m2 160 21,241 3,398,554 53,820 8,611,200

Electrical Building Works 0 m2 30 15,416 462,470 39,060 1,171,800

Power Metering Room m2 10 7,637 76,368 51,600 516,000
Other Works Ls 1 1,085,231 6,950,400 Items below Dewatering of 15%

Total Cost 8,773,320 60,176,527

Total Cost (roundup) 8,774,000 60,177,000

Total Cost (FC+LC) 44,398,784 74,997,946

LC Portion (Rs)
Items Specification Unit Qty

FC Portion (Yen)
Reference

Package 1
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110-2 Mahakanadaraw Receiving Well (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) 0 m3 160 33 5,210 495 79,200

Excavation Rock 0 m3 120 163 19,536 2,475 297,000

Backfilling =< 100 m3 0 m3 580 95 54,938 1,440 835,200

Surplus Soil Transport L= 10 km m3 270 38 10,390 585 157,950

Crushed Rock m3 0 101 0 1,530 0

Leveling Concrete m3 10 971 9,709 14,760 147,600

Concrete & Formwork m3 340 2,623 891,670 39,870 13,555,800

Rebar Fabrication and Assembly 0 t 30 13,095 392,851 199,080 5,972,400

Other Works Ls 1 194,135 2,951,370 Items below Surplus Soil Transport of 15%

Total Cost 1,578,438 23,996,520

Total Cost (roundup) 1,579,000 23,997,000

Total Cost (FC+LC) 15,785,224 26,664,230

FC Portion (yen) LC Portion (Rs)
ReferenceItems Specification Unit Qty

Package 1
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110-3 Mahakanadaraw Floccilator & Sedimentation Tank (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) 0 m3 1,600 33 52,096 495 792,000

Excavation Rock 0 m3 1,100 163 179,080 2,475 2,722,500

Backfilling > 101 m3 0 m3 5,500 95 520,960 1,440 7,920,000

Surplus Soil Transport L= 10 km m3 2,600 38 100,048 585 1,521,000

Crushed Rock 0 m3 0 101 0 1,530 0

Leveling Concrete m3 110 971 106,797 14,760 1,623,600

Concrete & Formwork m3 1,900 2,623 4,982,864 39,870 75,753,000

Rebar Fabrication and Assembly 0 t 150 13,095 1,964,256 199,080 29,862,000

Other Works Ls 1 1,058,088 16,085,790 Items below Surplus Soil Transport of 15%

Total Cost 8,964,188 136,279,890

Total Cost (roundup) 8,965,000 136,280,000

Total Cost (FC+LC) 89,642,760 151,423,581

FC Portion (yen) LC Portion (Rs)
ReferenceItems Specification Unit Qty

Package 1
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110-4 Mahakanadaraw Rapid Sand Filter (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 590 33 19,210 495 292,050

Excavation Rock m3 400 163 65,120 2,475 990,000

Backfilling > 101 m3 m3 300 95 28,416 1,440 432,000

Surplus Soil Transport L= 10 km m3 690 38 26,551 585 403,650

Crushed Rock 0 m3 130 101 13,083 1,530 198,900

Leveling Concrete m3 70 971 67,962 14,760 1,033,200

Concrete & Formwork m3 920 2,623 2,412,755 39,870 36,680,400

Rebar Fabrication and Assembly 0 t 80 13,095 1,047,603 199,080 15,926,400

Filter Sand 1.2mm m3 140 2,238 313,286 15,120 2,116,800

Underdrain m2 100 10,005 1,000,480 16,900 1,690,000

Trough unit 16 25,012 400,192 42,250 676,000

Filter Operation Gallery Building Works m2 100 17,168 1,716,800 43,500 4,350,000

Other Works Ls 1 1,045,824 9,400,755
Items below Surplus Soil
Transport of 15%

Total Cost 8,157,283 74,190,155

Total Cost (roundup) 8,158,000 74,191,000

Total Cost (FC+LC) 52,079,072 87,971,405

Items Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Reference

Package 1
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110-5 Mahakanadaraw Clear Water Tank (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 1,500 33 48,840 495 742,500

Excavation Rock m3 1,000 163 162,800 2,475 2,475,000

Backfilling =< 100 m3 m3 540 95 51,149 1,440 777,600

Surplus Soil Transport L= 10 km m3 2,000 38 76,960 585 1,170,000

Dewatering day 180 491 88,445 7,470 1,344,600

Crushed Rock m3 130 101 13,083 1,530 198,900

Leveling Concrete m3 70 971 67,962 14,760 1,033,200

Concrete & Formwork m3 1,050 2,623 2,753,688 39,870 41,863,500

Rebar Fabrication and Assembly t 90 13,095 1,178,554 199,080 17,917,200

Other Works Ls 1 601,993 9,151,920 Items below Surplus Soil Transport of 15%

Total Cost 5,043,473 76,674,420

Total Cost (roundup) 5,044,000 76,675,000

Total Cost (FC+LC) 50,435,600 85,195,270

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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110-6 Mahakanadarawa Backwash Water Recycle Tank (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 1,350 33 43,956 495 668,250

Excavation Rock m3 900 163 146,520 2,475 2,227,500

Backfilling =< 100 m3 m3 460 95 43,571 1,440 662,400

Surplus Soil Transport L= 10 km m3 1,800 38 69,264 585 1,053,000

Dewatering day 180 491 88,445 7,470 1,344,600

Crushed Rock m3 70 101 7,045 1,530 107,100

Leveling Concrete m3 40 971 38,835 14,760 590,400

Concrete & Formwork m3 330 2,623 865,445 39,870 13,157,100

Rebar Fabrication and Assembly t 30 13,095 392,851 199,080 5,972,400

Other Works Ls 1 195,626 2,974,050 Items below Surplus Soil Transport of 15%

Total Cost 1,891,558 28,756,800

Total Cost (roundup) 1,892,000 28,757,000

Total Cost (FC+LC) 18,916,144 31,952,946

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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110-7 Mahakanadaraw Thickener (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) 0 m3 260 33 8,466 495 128,700

Excavation Rock 0 m3 180 163 29,304 2,475 445,500

Backfilling =< 100 m3 m3 60 95 5,683 1,440 86,400

Surplus Soil Transport L= 10 km m3 400 38 15,392 585 234,000

Crushed Rock m3 40 101 4,026 1,530 61,200

Leveling Concrete m3 20 971 19,418 14,760 295,200

Concrete & Formwork m3 260 2,623 681,866 39,870 10,366,200

Rebar Fabrication and Assembly t 30 13,095 392,851 199,080 5,972,400

Other Works Ls 1 164,724 2,504,250 Items below Surplus Soil Transport of 15%

Total Cost 1,321,729 20,093,850

Total Cost (roundup) 1,322,000 20,094,000

Total Cost (FC+LC) 13,217,648 22,327,108

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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110-8 Mahakanadarawa Drying Bed (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 4,100 33 133,496 495 2,029,500

Excavation Rock m3 2,800 163 455,840 2,475 6,930,000

Backfilling > 101 m3 m3 1,200 95 113,664 1,440 1,728,000

Surplus Soil Transport L= 10 km m3 2,800 38 107,744 585 1,638,000

Crushed Rock m3 380 101 38,243 1,530 581,400

Leveling Concrete m3 190 971 184,467 14,760 2,804,400

Concrete & Formwork m3 930 2,623 2,438,981 39,870 37,079,100

Rebar Fabrication and Assembly t 80 13,095 1,047,603 199,080 15,926,400

Filter Sand 1.2mm m3 370 2,238 827,971 15,120 5,594,400

Filter Gravel m3 450 2,179 980,352 14,720 6,624,000

Other Works Ls 1 827,643 10,291,455 Items below Surplus Soil Transport of 15%

Total Cost 7,156,004 91,226,655

Total Cost (roundup) 7,157,000 91,227,000

Total Cost (FC+LC) 61,163,384 103,316,527

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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110-9 Mahakanadaraw Lagoon (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 250 33 8,140 495 123,750

Excavation Rock m3 180 163 29,304 2,475 445,500

Backfilling > 101 m3 m3 290 95 27,469 1,440 417,600

Surplus Soil Transport L= 10 km m3 120 38 4,618 585 70,200

Crushed Rock m3 20 101 2,013 1,530 30,600

Leveling Concrete m3 10 971 9,709 14,760 147,600

Concrete & Formwork m3 60 2,623 157,354 39,870 2,392,200

Rebar Fabrication and Assembly t 5 13,095 65,475 199,080 995,400

Other Works Ls 1 35,183 534,870
Items below Surplus
Soil Transport of 15%

Total Cost 339,263 5,157,720

Total Cost (roundup) 340,000 5,158,000

Total Cost (FC+LC) 3,393,536 5,732,324

Items Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Reference

Package 1
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110-10 Mahakanadaraw Elevated Water Tank (Civil Works) 

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 100 33 3,256 495 49,500

Excavation Rock m3 80 163 13,024 2,475 198,000

Backfilling > 101 m3 m3 130 95 12,314 1,440 187,200

Surplus Soil Transport L= 10 km m3 160 38 6,157 585 93,600

Crushed Rock m3 0 101 0 1,530 0

Leveling Concrete m3 10 971 9,709 14,760 147,600

Concrete & Formwork m3 90 2,623 236,030 39,870 3,588,300

Rebar Fabrication and Assembly 0 t 7 13,095 91,665 199,080 1,393,560

Other Works Ls 1 50,611 769,419
Items below Surplus Soil
Transport of 15%

Total Cost 422,766 6,427,179

Total Cost (roundup) 423,000 6,428,000

Total Cost (FC+LC) 4,228,376 7,142,527

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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110-11 Mahakanadaraw Building Work

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 3,900 33 126,984 495 1,930,500

Excavation Rock m3 2,600 163 423,280 2,475 6,435,000

Backfilling =< 100 m3 m3 3,080 95 291,738 1,440 4,435,200

Surplus Soil Transport L= 10 km m3 5,900 38 227,032 585 3,451,500

Crashed Rock + Concrete m3 730 536 391,105 8,145 5,945,850

Dewatering day 510 491 250,594 7,470 3,809,700

Crushed Rock m3 90 101 9,058 1,530 137,700

Leveling Concrete m3 50 971 48,544 14,760 738,000

Concrete & Formwork m3 480 2,623 1,258,829 39,870 19,137,600

Rebar Fabrication and Assembly t 50 13,095 654,752 199,080 9,954,000

Administration Building m2 600 12,977 7,785,984 32,880 19,728,000

Pump Room Building Works m2 212 21,241 4,503,084 53,820 11,409,840

Chemical House Building Works m2 140 15,866 2,221,184 40,200 5,628,000

Chlorine Building  Works m2 170 15,747 2,677,024 39,900 6,783,000

Blower House m2 200 15,416 3,083,136 39,060 7,812,000

Generator House m2 50 15,416 770,784 39,060 1,953,000

Staff Quarters m2 170 4,689 797,069 31,680 5,385,600

Warehouse Building Works m2 30 7,637 229,104 51,600 1,548,000

Staff Quarters m2 450 4,689 2,109,888 31,680 14,256,000

Manager Quarter m2 150 6,240 935,952 42,160 6,324,000

Laboratory Ls 1 1,776,004 1,776,004 333,334 333,334

Sub-Station House m2 10 15,416 154,157 39,060 390,600

Chlorine Cylinder ea 4 39,960 159,840 7,500 30,000

Other Laboratory Equipment Ls 1 7,500,000 7,500,000 833,333 833,333

Items Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Reference

Package 1
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Unit Price Amount Unit Price Amount
Items Specification Unit Qty

FC Portion (yen) LC Portion (Rs)
Reference

Other Works Ls 5,501,159 16,857,301 Items after Dewatering of 15%

Total Cost 43,886,282 155,247,058

Total Cost (roundup) 43,887,000 155,248,000

Total Cost (FC+LC) 135,793,816 229,381,446

Package 1
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110-12 Mahakanadaraw Inplant Works

Unit Price Amount Unit Price Amount

Embankment m3 0 107 0 1,620 0

Excavation (Backhoe) m3 16,100 33 524,216 495 7,969,500

Excavation Rock m3 6,200 163 1,009,360 2,475 15,345,000

Surplus Soil Transport L= 10 km m3 1,700 38 65,416 585 994,500

Fence m 1,100 189 208,384 1,280 1,408,000

Gate pcs 2 8,288 16,576 56,000 112,000

Site Work m2 23,500 121 2,838,048 816 19,176,000

Pavement Works m2 3,400 343 1,167,424 2,320 7,888,000

Landscaping m2 15,200 49 737,869 328 4,985,600

Retaining Wall m2 700 935 654,752 14,220 9,954,000

Bridge ea 2 337,505 675,010 5,130,990 10,261,980

Backfilling > 101 m3 m3 14,500 95 1,373,440 1,440 20,880,000

Other Works including drainage Ls 1,390,574 14,846,187 Above Items of 15%

Total Cost 10,661,069 113,820,767

Total Cost (roundup) 10,662,000 113,821,000

Total Cost (FC+LC) 78,044,032 131,831,135

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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110-13 Mahakanadaraw Inplant Pipe Works

Unit Price Amount Unit Price Amount

DIP 100 mm m 1,300 8,383 10,897,536 3,540 4,602,000

DIP 150 mm m 1,100 9,898 10,888,064 4,180 4,598,000

DIP 200 mm m 1,300 11,508 14,961,024 4,860 6,318,000

DIP 250 mm m 200 14,161 2,832,128 5,980 1,196,000

DIP 300 mm m 530 16,623 8,810,381 7,020 3,720,600

DIP 400 mm m 120 25,053 3,006,413 10,580 1,269,600

DIP 450 mm m 690 29,079 20,064,538 12,280 8,473,200

DIP 500 mm m 140 33,815 4,734,106 14,280 1,999,200

DI Gate Valve 500 mm pc 5 45,151 225,755 76,268 381,340

DI Gate Valve 150 mm pc 4 52,938 211,752 89,422 357,688

DI Gate Valve 200 mm pc 6 65,461 392,769 110,576 663,456

DI Gate Valve 300 mm pc 2 71,632 143,264 121,000 242,000

DI Gate Valve 400 mm pc 2 175,779 351,558 296,924 593,848

DI Gate Valve 450 mm pc 1 287,366 287,366 485,416 485,416

Flow Meter 450 mm pc 2 232,159 464,317 588,240 1,176,480

Other Works Ls 1 11,740,646 5,411,524 Above Items of 15%

Total Cost 90,011,616 41,488,352

Total Cost (roundup) 90,012,000 41,489,000

Total Cost (FC+LC) 114,573,488 193,536,297

Reference
FC Portion (Yen) LC Portion (LKR)

Items Specification Unit Qty

Package 1
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Mahakanadarawa
Package 1. Mechanical Works for Facilities except WTP

Foreign Local
Yen Yen

Total
Roundup Roundup

Yen Yen Yen LKR Yen
WTP, Intake, and Others 114,554,200 114,555,000 52,339,000 88,411,000 166,894,312

MEDAWACHIYA

OUTLET VALVES FOR SUMP TANK

FC LC

Anuradhapura North Integrated Water Supply Project

Total Amount
Description of Works

MAHAKANADARAWA INTAKE

MAHAKANADARAWA 

RAMBEWA

114,554,200 52,339,000TOTAL COST

SM-1 3,220,000 200,000

TP-03 22,971,800 10,642,590

TP-02 31,764,800 12,865,640

TP-01 29,101,400 12,121,270

IT-A 27,496,200 16,509,500

Station No.
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Breakdown of Mechanical Work  MAHAKANADARAWA
No.IT-A Mahakanadarawa,  Water Intake (Mechanical Works) Package 1 Maha

Unit Price Amount Unit Price Amount
Supply and Installation
Intake Gate Nr 4 756,000 3,024,000 40,000 160,000 598,752 
Supply and Installation
Intake Bar Screen Nr 4 0 300,000 1,200,000 - 
Supply and installation
Drainage Sand Pump Nr 2 1,600,000 3,200,000 0 600,000 
Supply and installation
Gantry Crane for drainage Nr 1 0 0 4,000,000 4,000,000 - 
Supply and Installation
Gate for drainage discharge Nr 1 530,000 530,000 30,000 30,000 104,940 
Supply and Installation
2 T, Overhead hoist Crane Nr 1 0 7,000,000 7,000,000 - 
Supply and Installation
Intake Pump Nr 3 3,910,000 11,730,000 586,500 1,759,500 8,100,000 
Supply and Installation
Main Motor Nr 3 included in above 0 - 
Supply and Installation
Suction Sluice Valve Nr 4 49,300 197,200 10,000 40,000 39,046 
Supply and Installation
Discharge Valve Nr 3 610,000 1,830,000 40,000 120,000 362,340 
Supply and Installation
Check Valve Nr 3 210,000 630,000 20,000 60,000 124,740 
Supply and Installation
Flexible Rubber Joint Nr 4 270,000 1,080,000 20,000 80,000 213,840 
Supply and Installation
Flow control Valve Nr 1 305,000 305,000 20,000 20,000 60,390 
Supply and Installation
Pipe work set 1 4,700,000 4,700,000 420,000 420,000 2,000,000 
Supply and installation
Flange adapter set 1 0 0 400,000 400,000 - 
Supply and installation
Station drainage pumps set 2 135,000 270,000 10,000 20,000 53,460 
Supply and installation
Inspection galleria set 1 0 0 1,200,000 1,200,000 - 

Total Cost 27,496,200 16,509,500 12,257,508

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)

Items
Unit Qty
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Breakdown of Mechanical Work  MAHAKANADARAWA
No. TP-01 Mahakanadarawa,  Transmission pump station (Mechanical Works) Package 1 Maha

Unit Price Amount Unit Price Amount
Supply and Installation
2 Ton Hoist Crane Nr 1 0 0 7,000,000 7,000,000                    -
Supply and Installaion
Transmission Pump Nr 2 3,890,000 7,780,000 580,000 1,160,000 5,400,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 49,300 98,600 2,465 4,930 19,523
Supply and Installation
Discharge Valve Nr 2 610,000 1,220,000 30,500 61,000 241,560
Supply and Installation
Check Valve Nr 2 210,000 420,000 10,500 21,000 83,160
Supply and Installation
Flow control Valve Nr 1 305,000 305,000 15,250 15,250 60,390
Supply and Installation
Suction valve Nr 1 585,000 585,000 29,250 29,250 115,830
Supply and Installation
Pipe work set 1 4,030,000 4,030,000 355,000 355,000 1,700,000
Supply and installation
Flange adapter set 1 0 0 280,000 280,000 0
Supply and installation
Station drainage pumps set 2 135,000 270,000 6,750 13,500 53,460
Supply and Installaion
Station pump set 2 135,000 270,000 6,750 13,500 187,110
Supply and installation
Inspection galleria set 1 0 0 1,200,000 1,200,000 0
For Back wash (1)
Supply and Installaion
Transmission Pump Nr 2 1,360,000 2,720,000 210,000 420,000 742,000
Supply and Installation
Main Motor Nr 2 included in above 0
Supply and Installation
Suction Sluice Valve Nr 2 47,000 94,000 2,200 4,400 16,000
Supply and Installation
Discharge Valve Nr 2 610,000 1,220,000 30,500 61,000 242,000
Supply and Installation
Check Valve Nr 2 210,000 420,000 10,500 21,000 83,412
Supply and Installation
Flow control Valve Nr 1 42,000 42,000 2,100 2,100 8,316
Supply and Installation
Pipe work set 1 3,500,000 3,500,000 300,000 300,000 645,000
Supply and installation
Flange adapter set 1 0 300,000 300,000
For Back wash (2)
Supply and Installaion
Transmission Pump Nr 2 970,000 1,940,000 150,000 300,000 530,000
Supply and Installation
Main Motor Nr 2 included in above 0
Supply and Installation
Suction Sluice Valve Nr 2 18,400 36,800 920 1,840 2,870
Supply and Installation
Discharge Valve Nr 2 585,000 1,170,000 29,250 58,500 91,260
Supply and Installation
Check Valve Nr 2 90,000 180,000 4,500 9,000 14,000
Supply and Installation
Pipe work set 1 2,800,000 2,800,000 240,000 240,000 470,000
Supply and installation
Flange adapter set 1 0 250,000 250,000 0

Total Cost 29,101,400 12,121,270 10,705,891

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)
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Breakdown of Mechanical Work  MAHAKANADARAWA
No. TP-02 Rambewa transmission pump station  (Mechanical Works) Package 1 Maha

Unit Price Amount Unit Price Amount
Supply and Installation
2 Ton Hoist Crane Nr 1 0 0 7,000,000 7,000,000 0
Supply and Installation
Suction valve Nr 1 585,000 585,000 29,250 29,250 115,830
Supply and installation
Station drainage pumps set 2 135,000 270,000 6,750 13,500 53,460
Supply and Installaion
Service pump Nr 2 135,000 270,000 6,750 13,500 187,110
Supply and installation
Inspection galleria set 1 0 0 1,100,000 1,100,000 0
Supply and Installation
Pipe work set 1 2,352,000 2,352,000 207,000 207,000 1,000,000
Supply and installation
Flange adapter set 1 0 0 400,000 400,000 0
For Medawachiya 0
Supply and Installaion
Transmission Pump Nr 2 6,820,000 13,640,000 1,020,000 2,040,000 9,400,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 63,000 126,000 3,150 6,300 24,948
Supply and Installation
Discharge Valve Nr 2 630,000 1,260,000 31,500 63,000 249,480
Supply and Installation
Check Valve Nr 2 260,000 520,000 13,000 26,000 102,960
Supply and Installation
Flow control Valve Nr 1 305,000 305,000 15,250 15,250 60,390
Supply and Installation
Pipe work set 1 3,000,000 3,000,000 270,000 270,000 1,280,000
Supply and installation
Flange adapter set 1 0 0 280,000 280,000 0
For Elevation tank 0
Supply and Installaion
Transmission Pump Nr 2 3,000,000 6,000,000 450,000 900,000 4,200,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 18,400 36,800 920 1,840 7,286
Supply and Installation
Discharge Valve Nr 2 585,000 1,170,000 29,250 58,500 231,660
Supply and Installation
Check Valve Nr 2 90,000 180,000 4,500 9,000 35,640
Supply and installation
Flow control valve Nr 1 50,000 50,000 2,500 2,500 10,000
Supply and Installation
Pipe work set 1 2,000,000 2,000,000 180,000 180,000 900,000
Supply and installation
Flange adapter set 1 0 0 250,000 250,000 0

Total Cost 31,764,800 12,865,640 17,858,764

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)
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Breakdown of Mechanical Work  MAHAKANADARAWA

No. TP-03 Medawachiya, Transmission pump station  (Mechanical Works) Package 1 Maha

Unit Price Amount Unit Price Amount
Supply and Installation
1.5 Ton Hoist Crane Nr 1 0 0 6,500,000 6,500,000 - 
Supply and Installation
Suction valve Nr 1 290,000 290,000 14,500 14,500 57,420 
Supply and installation
Station drainage pumps set 2 135,000 270,000 6,750 13,500 53,460 
Supply and Installaion
Service pump Nr 2 135,000 270,000 6,750 13,500 187,110 
Supply and Installation
Pipe work set 1 2,100,000 2,100,000 190,000 190,000 900,000 
Supply and installation
Inspection galleria set 1 0 0 1,400,000 1,400,000 - 
Supply and installation
Flange adapter set 1 0 0 280,000 280,000 - 
For Ethakada
Supply and Installaion
Transmission Pump Nr 2 1,790,000 3,580,000 270,000 540,000 2,480,000 
Supply and Installation
Main Motor Nr 2 included in above 0 - 
Supply and Installation
Suction Sluice Valve Nr 2 18,400 36,800 920 1,840 7,286 
Supply and Installation
Discharge Valve Nr 2 585,000 1,170,000 29,250 58,500 231,660 
Supply and Installation
Check Valve Nr 2 90,000 180,000 4,500 9,000 35,640 
Supply and Installation
Flow control Valve Nr 1 60,000 60,000 3,000 3,000 11,880 
Supply and Installation
Pipe work set 1 2,020,000 2,020,000 180,000 180,000 900,000 
Supply and installation
Flange adapter set 1 0 0 250,000 250,000 - 
For Isinbassagala -
Supply and Installaion
Transmission Pump Nr 2 1,410,000 2,820,000 210,000 420,000 1,940,000 
Supply and Installation
Main Motor Nr 2 included in above 0 - 
Supply and Installation
Suction Sluice Valve Nr 2 31,500 63,000 1,575 3,150 12,474 
Supply and Installation
Discharge Valve Nr 2 600,000 1,200,000 30,000 60,000 237,600 
Supply and Installation
Check Valve Nr 2 140,000 280,000 7,000 14,000 55,440 
Supply and Installation
Flow control Valve Nr 1 132,000 132,000 6,600 6,600 26,136 
Supply and Installation
Pipe work set 1 8,500,000 8,500,000 425,000 425,000 3,646,500 
Supply and installation
Flange adapter set 1 0 0 260,000 260,000 - 

Total Cost 22,971,800 10,642,590 10,782,606

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)
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Breakdown of Butterfly valve

No. SM-01  Outlet valve at Sump tank

Unit Price Amount Unit Price Amount
Supply and installation
250mm Package 1: WAHALKADA Mnually operated butterfly valve Nr 2 60,000 120,000 10,000 20,000 29,700
Supply and installation
300mm Package 1: WAHALKADA Mnually operated butterfly valve Nr 2 98,000 196,000 10,000 20,000 48,510
Supply and installation
400mm

Package 1:
MAHAKANADARAWA Mnually operated butterfly valve Nr 4 220,000 880,000 20,000 80,000 217,800

Supply and installation
450mm Package 1: WAHALKADA Mnually operated butterfly valve Nr 4 305,000 1,220,000 20,000 80,000 301,950
Supply and installation
500mm

Package 1:
MAHAKANADARAWA Mnually operated butterfly valve Nr 4 585,000 2,340,000 30,000 120,000 579,150

Supply and installation
600mm Package A2: WAHALKADA Mnually operated butterfly valve Nr 2 640,000 1,280,000 40,000 80,000 316,800

MAHAKANADARAWA Package 1 3,220,000 200,000 796,950
WAHALKADA Package 1 2,816,000 200,000 696,960

Total Cost 6,036,000 400,000 1,493,910

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)

Items Specification Unit Qty
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Anuradhapura North Water Supply Project (Mahakanadarawa) JPY = 1.69 LKR

Package 1: Mechanical Works for WTP 2012.10.03

Duty St'd-by Ph1/St2 (kW) (Pole) Unit Price Amount Unit Price Amount
01-Distribution Chamber

Distribution Gate 2 0 0 Hand Operated Sluice 500mm dia. , L= 5.15m - - 1,300,000 2,600,000 260,000 520,000
Alum Tank 1 0 0 Rectangular 0.6mW x 1.8mL x 0.6mH - - 1,200,000 1,200,000 200,000 200,000
Others 1 0 0 - - 6,500,000 6,500,000 1,000,000 1,000,000

02-Flocculation/Sedimentation Basins
Inclined Plate 4 0 4 Up-flow, plastic 1.0mW x 1.1mL x 277 plates - - 10,000,000 40,000,000 2,000,000 8,000,000
De-sludge Valve 8 0 8 Elecrtically Operated Eccentric 150 mm 0.2 4 500,000 4,000,000 25,000 200,000
Sump Drainage Pump 1 1 0 Submersible 0.1 m3/min x 15.0m 1.5 2 200,000 400,000 14,800 29,600
Sampling Pump 1 0 0 Self-priming Centrifuga 0.06 m3/min x 12.0m 0.4 2 300,000 300,000 22,200 22,200
Others 1 0 0 - - 9,000,000 9,000,000 2,000,000 2,000,000

03-Filters
Inflow Gate 4 0 4 Motorized Sluice 0.2mW x 0.2mH, L= 0.00m 0.4 4 2,500,000 10,000,000 150,000 600,000
Backwash Drainage  Gate 4 0 4 Motorized Sluice 0.2mW x 0.2mH, L= 0.00m 0.4 4 2,500,000 10,000,000 150,000 600,000
Effluent Valve 4 0 4 Motorized Butterfly 150mmdia. 0.2 4 400,000 1,600,000 20,000 80,000
Backwash Valve 4 0 4 Motorized Butterfly 200mmdia. 0.4 4 600,000 2,400,000 30,000 120,000
Air Scour Valve 4 0 4 Motorized Butterfly 150mmdia. 0.2 4 400,000 1,600,000 20,000 80,000
Drain Valve 4 0 4 Manual Sluice with Headstock 100mmdia. - - 200,000 800,000 12,000 48,000
Backwash Pump 2 1 0 Horizontal Centrifugal 4.0 m3/min x 8 m 7.5 4 800,000 2,400,000 59,200 177,600
Air Blower 2 1 0 Roots Blower 16.0 Nm3/min x 3500mmAq 15 2 2,500,000 7,500,000 350,000 1,050,000
Sump Drainage Pump 1 1 0 Submersible 0.1 m3/min x 15.0m 1.5 2 200,000 400,000 14,800 29,600
Underdrain System 4 0 4 Strainer nozzles 5.5 x 3.0 m - - 2,500,000 10,000,000 185,000 740,000
Others 1 0 0 - - 13,000,000 13,000,000 3,000,000 3,000,000

04-Chemical Building
Alum Dosing System

Alum Mixer 2 0 2 Vertical (2.0m x 2.0m x 2.5mH) 1.5 4 700,000 1,400,000 200,000 400,000
Alum Pump 1 1 0 Diaphragm 13 l/min x 10 m 0.4 4 1,500,000 3,000,000 75,000 150,000
Alum Crane 1 0 0 Diaphragm 21 l/min x 10 m 0.4 4 3,000,000 3,000,000 500,000 500,000
Others 1 0 0 - - 3,800,000 3,800,000 1,000,000 1,000,000

Chlorination System
Chlorine Container 2 3 0 Steel Container 1.0 t Cylinder - - 1,300,000 6,500,000 100,000 500,000
Weighing Scale 1 0 0 Losd Cell 4.0 t - - 6,000,000 6,000,000 200,000 200,000
Chlorinator - Pre 1 1 1 Self-Stand Vacuum 5 kg/hr 0.025 - 3,000,000 6,000,000 500,000 1,000,000
Chlorinator - Post 1 1 1 Self-Stand Vacuum 2 kg/hr 0.025 - 2,000,000 4,000,000 500,000 1,000,000
Injector 2 0 0 - - 300,000 600,000 100,000 200,000
Chlorine Crane 1 0 0 Motorized with Trolley 2.0 t 0.75 + 0.4 4 3,000,000 3,000,000 500,000 500,000
Exhaust Fan 3 0 0 Wall Mounted Fan 80 m3/min x 5 mmAq 0.4 4 300,000 900,000 30,000 90,000
Chlorine Neutralizaiton Syste 1 0 0 Cl gas 1,000 kg/hr - - 8,000,000 8,000,000 300,000 300,000
Others 1 0 0 - - 2,500,000 2,500,000 800,000 800,000

05-Backwash Waste Tank
Recycle Inlet Gate 2 0 0 Manual Sluice 200mmdia. , L= 0.0m - - 600,000 1,200,000 150,000 300,000
Backwash Recovery  Pump 2 0 0 Submersible Slurry 1.5 m3/min x 17 m 11 4 1,500,000 3,000,000 111,000 222,000
Sludge Pump 2 0 0 Submersible Sludge 2.0 m3/min x 10 m 2.2 4 500,000 1,000,000 37,000 74,000
Others 1 0 0 - - 900,000 900,000 200,000 200,000

06-Sludge Thickener 0
Sludge Thickener 2 0 0 Circular Gravity 7.0 m dia. 0.4 4 5,500,000 11,000,000 250,000 500,000
Others 1 0 0 - - 700,000 700,000 50,000 50,000

07-Sludge Lagoons
Sludge Lagoon Inlet Gate 4 0 0 Manual Sluice 250mmdia. , L= 4.3m - - 700,000 2,800,000 100,000 400,000
Others 1 0 0 - - 150,000 150,000 30,000 30,000

Total 193,150,000 Yen 26,913,000 75,041,385
LKR 45,461,149

LKR (Roundup) 45,462,000

Total

Custom duty
(LKR)

Facility/Equipment
Q'ty

Specification
Motor FC Portion (Yen) LC Portion (Yen)
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Mahakanadarawa
Package 1: Electrical Works JPY = 1.69 LKR

Local Foreign

Yen Yen

Electrical Equipment and Installation
E01 Makahanadarawa Water Treatment Plant 101,703,600 15,470,000

E04 Rambewa Ground Reservoir 30,740,000 13,660,000

E05 Medawachchiya Ground Reservoir 32,820,000 12,550,000

E12 East Rambewa Elevated Tank 3,540,000 610,000

E13 Ishinbassagala Elevated Tank 3,466,000 610,000

E14 Etakada Elevated Tank 3,466,000 610,000

E21 GND Transmission Pump Station 1-1 2,054,000 370,000

E22 GND Transmission Pump Station 1-2 2,054,000 370,000

E23 GND Transmission Pump Station 1-3 2,054,000 370,000

E24 GND Transmission Pump Station 1-4 2,054,000 370,000

E25 GND Transmission Pump Station 1-5 2,054,000 370,000

E26 GND Transmission Pump Station 1-6 2,054,000 370,000

188,059,600 45,730,000

Total
Roundup Roundup

Yen Yen Yen LKR Yen

WTP & Intake 45,730,000 45,730,000 188,059,600 317,669,000 233,790,048

Anuradhapura North Integrated Water Supply Project

Description of Works

Sub Total CONSTRUCTION COST

Foreign

Item No.

Total Amount

Local

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project 　 　　                         　 　Final Report

App. 7.4 - 25



Package 1

Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

set 1

Backwash Pump SS set 2 650,000

1,300,000Backwash Recovery Pump SS set 2

1,150,000

1,150,000

set

Control Relay Panel for MCC-5

390,000Sludge Pump Panel set 1 390,000

270,000

1,150,0001,150,000

390,000 390,000

270,000 270,000

Remark

1,629,000

390,000

Chlorination Room Panel set 1 390,000 390,000

Alum Dosing Panel set 1 390,000

1,060,000530,000

Transmission Pump Room Drainage Pane set 2

sets

1,150,000

1,490,000

1,000,000

1,490,000

2

Control Relay Panel for MCC-2-2

Sludge MCC-6 set

1

Intake Drainage Pump Panel set

Backwash Pump Panel set

Rambewa GR Transmission Pump Panel

2

Control Relay Panel for MCC-6

1

390,000

270,000

530,000

1

4

290,000

4,200,000

2,620,000

1,850,000

2,850,000

3,270,000

3,240,000

2,210,000

set

setFuel Storage Tank

set

Rambewa GR Transmission Pump VSD

1

1

1

setTransmission Pump MCC-5

Chemical MCC-4

10,860,000

4,200,000

650,000

290,000

3,270,000

5,700,000

Intake Pump VSD

set

set

Makahanadarawa Intake MCC

2,620,000

2,620,000

6,630,000

1,850,000

3,240,000

1,150,000

2,620,000

1,490,000

1,490,000

1,990,000

1,300,000

1,560,000

390,000

270,000

270,000 540,000

1,060,000

270,000

1

1

2

270,000

1,990,000

650,000

Rate

1,000,000 1,000,000sets 1

Makahanadarawa Water Treatmen

Total Amount

650,000

Item No. Facility Name Unit Q,ty

Sludge Thickener Panel set 1

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

10,860,0001Diesel Engine Generator set

Backwash Recovery Pump Panel

set 1Sludge Drainage Pump Panel 

set 1

Main Low Voltage Panel

Bill No. E01

Sedimentation MCC-1

Electricity Metering Panel

Rapid Filter MCC-2

Control Relay Panel for MCC-1

Control Relay Panel for MCC-2-1

Makahanadarawa Intake Control Ry
Panel

Control Relay Panel for MCC-4

Front of Filter Water Sampling Pump Pna

sets

Sedimentation Sump Drainage Pump Pane set

set

set 1

1

1,150,000set

3

1

set 1

set

1

set

set

1

set

IntakePump Panel sets

Sand Pump Panel

1

1,150,000

1,590,0003

1

530,000

1

270,000

De-suludge Valve Panel set 4 390,000 1,560,000

270,000Inlet Water Sampling Pump Pnael set 1 270,000

set 1 270,000

270,000270,000

270,000

390,000

390,000

Filtrated Water Sampling Pump Pnael set 1

Air Blower Panel set

Filter Sump Drainage Pump Panel set 1

set

270,000

1

Sand Filter Panel

390,000

1,000,000

270,000
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Package 1

Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

Remark
Rate Total Amount

Item No. Facility Name Unit Q,ty

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

10,712,700

3,570,900Installation of Electrical Material LS 1

2,320,500

154,500

34,500

48,000

36,000

36,000

36,000

36,000

55,500

101,703,600 15,470,000

165,000

90,000

Sludge Discharge Sump Level

Sub-Total

Others, Cable, etc. LS 1

set 1 10,000 240,000

10,000 240,000

10,000 240,000

10,000 240,000

Filter Backwash Drainage Supm Level set 1 10,000 240,000

Pump Pit Water Level Meter set 1 10,000 240,000

10,000 230,000
Backwash recovery Dall Tube Flow
meter set 1 20,000 320,000 20,000 320,000

Transmission Pressure Switch for
Ranbewa Ground Reservoir set 1 10,000 230,000

Chemical Dosing Flow Meter

Transmission Dall Tube Flow meter for
Rambewa Ground Reservoir set 1

set 3 30,000 600,00010,000 200,000

60,000 1,030,000 60,000 1,030,000

10,000 240,000

70,000 1,100,000

10,000 240,000

70,000 1,100,000

Intake Pump Pit Level Meter
Intake Dall Tube Flow meter
 for Makahanadarawa WTP set 1

set 1

290,000

600,0002kVA UPS set 4 150,000

5kVA UPS set 1 290,000

150,000

Document Plinter set 1 150,000 150,000

Alalm Plinter set 1 150,000

7,110,000

Opereters Work Station-2 SCADA set 1 7,110,000 7,110,000

Opereters Work Station-1 SCADA set 1 7,110,000

2,420,000

GPRS Modem set 1 20,000 370,000 20,000 370,000

Transmission Pump Programable Logic
Controller set 1 2,420,000

4,660,000
Chemical Room Programable Logic
Controller set 1 880,000 880,000

Filter Room Programable Logic
Controller set 1 4,660,000

1,200,000

Intake Programable Logic Controller set 1 1,890,000 1,890,000

Transmission Pump Instrumentation Pane set 1 1,200,000

1,200,000

Chemical Room Instrumentation Panel set 1 1,200,000 1,200,000

Filter Room Instrumentation Panel set 1 1,200,000

Intake Pump Instrumentation Panel set 1 1,200,000 1,200,000
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Package 1

Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

0

1,000,000

270,000270,000

390,000

390,000

Filter Sump Drainage Pump Panel set 1

Air Blower Panel set

Filtrated Water Sampling Pump Pnael set 1

setSand Filter Panel

set 1 270,000

270,000270,000

270,000

270,000Inlet Water Sampling Pump Pnael set 1 270,000

270,000

De-suludge Valve Panel set 4 390,000 1,560,000

set

1,150,000

530,0001 530,000sets

Sand Pump Panel

1

Control Relay Panel for MCC-6-2 set 1

1,150,000

1

set

set

1

set

set 1

Intake Drainage Pump Panel set

IntakePump Panel

Control Relay Panel for MCC-1-2

Control Relay Panel for MCC-2-3

Makahanadarawa Intake Control Ry
Panel

Makahanadarawa Water Treatmen

Chemical MCC-4-2

Main Low Voltage Panel

Bill No. E01

Sedimentation MCC-1-2

Electricity Metering Panel

Backwash Recovery Pump Panel

set 1Sludge Drainage Pump Panel 

set 1

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

10,860,000Diesel Engine Generator set

Total Amount

650,000

Item No. Facility Name Unit Q,ty
Rate

1,000,000 0sets

1

1

270,000

1,990,000

270,000

0

270,000 0

390,000

0

1,490,000

1,560,000

0

1,150,000

1,490,000

2,850,000

0

1,990,000

0

2,210,000

0

3,240,000

1,680,000

Intake Pump VSD

set

set

Makahanadarawa Intake MCC 2,620,000

1

0

4,200,000

0

0

3,270,000

1

1

set

Fuel Storage Tank

Rapid Filter MCC-2-2 set

3,240,000

set

2,210,000

set

Rambewa GR Transmission Pump VSD

290,000

4,200,000

1,680,000

1,850,000

2,850,000

3,270,000

1

set

Transmission Pump MCC-5

1,150,000

1,490,000

1,000,000

1,490,000

Sludge MCC-6-2 set

set 1

1

set

390,000

270,000

390,000

1

4

Front of Filter Water Sampling Pump Pna

sets

Sedimentation Sump Drainage Pump Pane

Rambewa GR Transmission Pump Panel sets 1

Backwash Pump Panel set

Transmission Pump Room Drainage Pane set

270,000 270,000Alum Dosing Panel set 1

530,000

270,000 270,000Chlorination Room Panel set 1

0

Remark

1,000,0001,000,000

390,000 390,000

270,000 270,000

Sludge Pump Panel set 1

270,000Sludge Thickener Panel set 1

390,000 390,000

Backwash Recovery Pump SS set 2

1,150,000

set

Control Relay Panel for MCC-5-2 set 1

Control Relay Panel for MCC-2-4

Control Relay Panel for MCC-4-2

Backwash Pump SS set 650,000

650,000

1,150,000

1,300,000
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Package 1

Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

Total Amount
Item No. Facility Name Unit Q,ty

Rate
Remark

6,664,200

2,221,400

Intake Pump Instrumentation Panel set

0Filter Room Instrumentation Panel set

1,200,000 0

Chemical Room Instrumentation Panel set

1,200,000

1,200,000 0

0Transmission Pump Instrumentation Pane set 1,200,000

Intake Programable Logic Controller set

6,990,000

2,835,000 2,835,000
Filter Room Programable Logic
Controller set
Chemical Room Programable Logic
Controller set

3,630,000

6,990,000

1,320,000 1,320,000
Transmission Pump Programable Logic
Controller set

GPRS Modem set 555,000

10,665,000

3,630,000

30,000 555,000 30,000

10,665,000

10,665,000

Operators Work Station-1 SCADA set

Operators Work Station-2 SCADA set

Alalm Plinter set 150,000 0

10,665,000

150,000 0Document Plinter set

290,000 05kVA UPS set

70,000 1,100,000

02kVA UPS set 150,000

set

setIntake Pump Pit Level Meter
Intake Dall Tube Flow meter
 for Makahanadarawa WTP

0 010,000 200,000

0 0

0 0

10,000 240,000

60,000 1,030,000

Chemical Dosing Flow Meter
Transmission Dall Tube Flow meter for
Rambewa Ground Reservoir set

set

0 0
Transmission Pressure Switch for
Ranbewa Ground Reservoir set 10,000 230,000 0 0

20,000 320,000 20,000 320,000

Backwash recovery Dall Tube Flow
meter set 1

10,000 240,000 0 0Pump Pit Water Level Meter set

10,000 240,000 10,000 240,000Filter Backwash Drainage Sump Level set 1

10,000 240,000Sludge Discharge Sump Level set 1

Others, Cable, etc. LS 1

10,000 240,000

Sub-Total 81,480,600 1,355,000

0

203,250

0

0

48,000

0

0

0

36,000

36,000

83,250

Installation of Electrical Material LS 1

1

1

1

1

1

1

1
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Package 1

Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

390,000

1,000,000

270,000Filter Sump Drainage Pump Panel set 1

set

270,000

1

Sand Filter Panel

390,000

390,000

Filtrated Water Sampling Pump Pnael set 1

Air Blower Panel set

set 1 270,000

270,000270,000

270,000

270,000Inlet Water Sampling Pump Pnael set 1 270,000

1

270,000

De-suludge Valve Panel set 4 390,000 1,560,000

IntakePump Panel sets

Sand Pump Panel

1

1,150,000

1,590,0003

set 1

set

1

set

set

1

set

set 1

1

1,150,000set

Control Relay Panel for MCC-4

Front of Filter Water Sampling Pump Pna

sets

Sedimentation Sump Drainage Pump Pane set

set

Control Relay Panel for MCC-1

Control Relay Panel for MCC-2-1

Makahanadarawa Intake Control Ry
Panel

Bill No. E01

Sedimentation MCC-1

Electricity Metering Panel

Rapid Filter MCC-2

Backwash Recovery Pump Panel

set 1Sludge Drainage Pump Panel 

set 1

Sludge Thickener Panel set 1

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

10,860,0001Diesel Engine Generator set

Total Amount

650,000

Item No. Facility Name Unit Q,ty
Rate

1,000,000 1,000,000sets 1

Makahanadarawa Water Treatmen

1

1

2

270,000

1,990,000

650,000

270,000

270,000 540,000

1,060,000

1,560,000

390,000

270,000

1,490,000

1,490,000

1,990,000

1,300,000

1,150,000

2,620,000

6,630,000

1,850,000

3,240,000

5,700,000

Intake Pump VSD

set

set

Makahanadarawa Intake MCC

2,620,000

2,620,000

10,860,000

4,200,000

650,000

290,000

3,270,000

1

1

1

setTransmission Pump MCC-5

Chemical MCC-4

set

setFuel Storage Tank

set

Rambewa GR Transmission Pump VSD

Main Low Voltage Panel

290,000

4,200,000

2,620,000

1,850,000

2,850,000

3,270,000

3,240,000

2,210,000

1

390,000

270,000

530,000

1

4

3

1

1

530,000

Sludge MCC-6 set

1

Intake Drainage Pump Panel set

Backwash Pump Panel set

Rambewa GR Transmission Pump Panel

2

Control Relay Panel for MCC-6

sets

1,150,000

1,490,000

1,000,000

1,490,000

2

Control Relay Panel for MCC-2-2

1,060,000530,000

Transmission Pump Room Drainage Pane set 2

Alum Dosing Panel set 1 390,000 390,000

Chlorination Room Panel set 1 390,000 390,000

1,629,000

Remark

270,000

1,150,0001,150,000

390,000 390,000

270,000 270,000

Sludge Pump Panel set 1 390,000 390,000

Backwash Recovery Pump SS set 2

1,150,000

1,150,000

set

Control Relay Panel for MCC-5

set 1

Backwash Pump SS set 2 650,000

1,300,000
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Package 1

Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

Total Amount
Item No. Facility Name Unit Q,ty

Rate
Remark

10,712,700

3,570,900

Intake Pump Instrumentation Panel set 1 1,200,000 1,200,000

Filter Room Instrumentation Panel set 1 1,200,000 1,200,000

Chemical Room Instrumentation Panel set 1 1,200,000 1,200,000

Transmission Pump Instrumentation Pane set 1 1,200,000 1,200,000

Intake Programable Logic Controller set 1 1,890,000 1,890,000
Filter Room Programable Logic
Controller set 1 4,660,000 4,660,000
Chemical Room Programable Logic
Controller set 1 880,000 880,000
Transmission Pump Programable Logic
Controller set 1 2,420,000 2,420,000

GPRS Modem set 1 20,000 370,000 20,000 370,000

Opereters Work Station-1 SCADA set 1 7,110,000 7,110,000

Opereters Work Station-2 SCADA set 1 7,110,000 7,110,000

Alalm Plinter set 1 150,000 150,000

Document Plinter set 1 150,000 150,000

5kVA UPS set 1 290,000 290,000

600,0002kVA UPS set 4 150,000

Intake Pump Pit Level Meter
Intake Dall Tube Flow meter
 for Makahanadarawa WTP set 1

set 1 10,000 240,000

70,000 1,100,000

10,000 240,000

70,000 1,100,000

30,000 600,00010,000 200,000

60,000 1,030,000 60,000 1,030,000

Chemical Dosing Flow Meter

Transmission Dall Tube Flow meter for
Rambewa Ground Reservoir set 1

set 3

Transmission Pressure Switch for
Ranbewa Ground Reservoir set 1 10,000 230,000 10,000 230,000
Backwash recovery Dall Tube Flow
meter set 1 20,000 320,000 20,000 320,000

Pump Pit Water Level Meter set 1 10,000 240,000

Filter Backwash Drainage Supm Level set 1 10,000 240,000

10,000 240,000

10,000 240,000

10,000 240,000set 1 10,000 240,000Sludge Discharge Sump Level

Sub-Total

Others, Cable, etc. LS 1

101,703,600 15,470,000

165,000

90,000

36,000

55,500

2,320,500

154,500

34,500

48,000

36,000

36,000

36,000

Installation of Electrical Material LS 1
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

3,990,000

1,330,000

2,049,000

69,000

34,500

154,500

34,500

55,500

36,000

36,000

1,629,000

Transmission Dall Tube Flow meter for
Rambewa set 1

Elevated Tank Level Meter set 1

460,000

1

240,000

240,000

460,000

10,000

30,000 30,000

13,660,00030,740,000

230,000

240,000

240,000

230,000

230,000

Remark
Rate

Item No. Facility Name Unit Q,ty

Anuradhapura North Integrated Water Supply Project

1,000,000 1,000,000setElectricity Metering Panel

Total Amount

1

BILL OF QUANTITIES

10,860,000650,000

1

290,000

2,620,000

Diesel Engine Generator set

1Fuel Storage Tank

1 10,860,000

Rambewa GR MCC

set

530,000

1,490,000

set 2

2

390,000

set 1

set

2

set

Instrumentation Panel set

set

Sub-Total

set

set 1UPS

Local SCADA System

Others, Cable, etc.

LS 1Installation of Electrical Material

set

1

LS 1

Transmission Pressure Switch for
Medawachichya set 1

3,560,000

10,000

3,560,000

10,000

1,200,000

370,000

Ground Reservoir Level Meter

Bill No. E04

Chlorination Room Panel

Rambewa ET Transmission Pump SS

Rambewa Ground Reservoir

Rambewa ET Transmission Pump Panel

Medawachchiya ET Transmission Pump
Panel

150,000

10,000

2,420,000

650,000

290,000

2,620,000

710,000

10,000

20,000

60,000

1,420,000

1,490,000

1,060,000

1,060,000

7,960,000

10,000

150,000

Transmission Pressure Switch for
Rambewa set 1

set 1
Transmission Dall Tube Flow meter for
Medawachchiya

230,000 10,000

1,030,000 60,000 1,030,000

20,000 370,000

2,420,000

390,000

1,200,000

10,000

Medawachciya Transmission Pump VSD set 2

Control Relay Panel set 1

3,980,000

1

530,000set

Programable Logic Controller

GPRS Modem

set 1

1
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

Anuradhapura North Integrated Water Supply Project

Total Amount
BILL OF QUANTITIES

Remark
Rate

Item No. Facility Name Unit Q,ty

3,990,000

1,330,000

LS 1Others, Cable, etc.

LS 1Installation of Electrical Material

Sub-Total 13,845,00034,340,000 2,076,750

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project 　 　　　                              Final Report

App. 7.4 - 33



Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

4,090,000

1,360,000

set 1

set 1

Ground Reservoir Level Meter

GPRS Modem

set 2 2,850,000Etakada ET Transmission Pump VSD

2,850,000

Elevated Tank Level Meter

Transmission Dall Tube Flow meter for
Ishinbassagala

530,000

Transmission Pressure Switch for
Ishinbassagala set 1

set 1

1

20,000

30,000

10,000

1

840,0001

240,000

Transmission Pressure Switch for
Etakada set 1

Transmission Dall Tube Flow meter for
Etakada set 1 570,000 570,000

230,000 230,000

230,000230,000

240,00010,000

150,000

840,000

10,000

30,000

10,000

370,000

12,550,00032,820,000

390,000

1,200,000

5,700,000

5,700,000

Remark
Rate

590,000 1,474,500

290,000

Total Amount

9,830,000 9,830,000

Bill No. E05

Fuel Storage Tank

2,620,000

set

1

1

set

Item No. Facility Name Unit Q,ty

1

Diesel Engine Generator

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

1,000,000 1,000,000set 1Electricity Metering Panel

Medawachchiya Ground Reservoir

set 2

setMedawachchiya GR MCC

sets
Ishinbassagala ET Transmission Pump
Panel 2

Ishinbassagala ET Transmission Pump
VSD

1,490,000

Instrumentation Panel set

set

Sub-Total

set

Control Relay Panel

UPS set 1

LS 1Others, Cable, etc.

LS 1Installation of Electrical Material

1

Etakada ET Transmission Pump Panel

set

2sets

240,000 240,000

2,420,000

370,000 20,000

Local SCADA System set 1

Programable Logic Controller

set 1Chlorination Room Panel

530,000

390,000

1,200,000

10,000

50,000

10,000

3,560,000

10,000

2,420,000

150,000

590,000

290,000

2,620,000

1,490,000

1,060,000

1,060,000

3,560,000

10,000

50,000

36,000

36,000

1,882,500

126,000

34,500

85,500

34,500

55,500
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

405,000

135,000

240,000

1,200,000

10,000

20,000

440,000

1,200,000

30,000

Q,ty
Total Amount

240,000

370,000

930,0003,540,000

set 1

Bill No. E12 East Rambewa Elevated Tank

Remark
Rate

Item No. Facility Name Unit

GPRS Modem

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

UPS

Programable Logic Controller

Transmission Dall Tube Flow meter for
East Rambewa

Sub-Total

1

Others, Cable, etc.

set

set 1

set

set

1

LS 1

100,000 100,000

1

Overhead Tank Level Meter 1

440,000

set 1

set

Instrumentation Panel

Chlorination Panel

139,500

370,000

1,200,000

10,000

20,000

1,200,000

30,000320,000 320,000

55,500

36,000

48,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

372,000

124,000

Programable Logic Controller set

set

Bill No. E13 Ishinbassagala Elevated Tank

Instrumentation Panel

Chlorination Panel

set 1

GPRS Modem

Others, Cable, etc.

set 1

Overhead Tank Level Meter 1set

1

1

Sub-Total

LS 1

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

UPS set 1

Item No. Facility Name Unit Q,ty
Total Amount

370,000

240,000

440,000

100,000 100,000

1,200,000

10,000

20,000

1,200,000

20,000 370,000

Remark
Rate

1,200,000

10,000

440,000

240,000

1,200,000

3,466,000 610,000 91,500

55,500

36,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

372,000

124,000

1,200,000

Sub-Total

Programable Logic Controller set 1

1 100,000

Remark
Rate

240,000

Total Amount

370,000

set

Item No. Facility Name Unit Q,ty

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

UPS set 100,000

3,466,000

1,200,000

10,000

1,200,000

10,000

LS 1

1

240,000

set

GPRS Modem

Others, Cable, etc.

set 1

set 1 370,000

440,000

20,000

440,000

20,000

Overhead Tank Level Meter

Bill No. E14 Etakada Elevated Tank

Instrumentation Panel

Chlorination Panel

610,000

1 1,200,000

91,500

55,500

36,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

220,500

73,500

100,000

1

1

370,000370,000

1,200,000

GPRS Modem

Others, Cable, etc.

Bill No. E20 GND Transmission Pump Station 1-

Instrumentation Panel

Sub-Total

BILL OF QUANTITIES

1

set

Item No. Facility Name

Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

UPS set 1

Programable Logic Controller

LS

set

Remark
Rate Total Amount

Q,ty

100,000

20,000

1

Unit

set

2,054,000

440,000

20,000

1,200,000

440,000

55,500370,000

55,500
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

220,500

73,500

Instrumentation Panel 1,200,000

440,000

370,0002,054,000

Total Amount

1

100,000100,000

1,200,000

LS 1

BILL OF QUANTITIES

Bill No. E21

Remark
Rate

set

LS 1Installation of Electrical Material

Anuradhapura North Integrated Water Supply Project

Item No. Facility Name Unit Q,ty

set 1

1

UPS

GND Transmission Pump Station 1-

1Programable Logic Controller set

55,500

55,500GPRS Modem

Others, Cable, etc.

set

Sub-Total

370,000

440,000

20,00020,000 370,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

220,500

73,500

Instrumentation Panel 1,200,000

440,000

370,0002,054,000

Total Amount

1

100,000100,000

1,200,000

LS 1

BILL OF QUANTITIES

Bill No. E22

Remark
Rate

set

LS 1Installation of Electrical Material

Anuradhapura North Integrated Water Supply Project

Item No. Facility Name Unit Q,ty

set 1

1

UPS

GND Transmission Pump Station 1-

1Programable Logic Controller set

55,500

55,500GPRS Modem

Others, Cable, etc.

set

Sub-Total

370,000

440,000

20,00020,000 370,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

220,500

73,500

1,200,0001,200,000

20,000 370,000

Bill No. E23 GND Transmission Pump Station 1-

Instrumentation Panel

Programable Logic Controller

1set

GPRS Modem

100,000 100,000

440,000

20,000

440,000

Others, Cable, etc.

2,054,000

LS 1

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

UPS set 1

Item No. Facility Name Unit Q,ty Remark
Rate Total Amount

set 1

370,000set 1

Sub-Total 55,500

55,500

370,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

220,500

73,500

Instrumentation Panel 1,200,000

440,000

370,0002,054,000

Total Amount

1

100,000100,000

1,200,000

LS 1

BILL OF QUANTITIES

Bill No. E24

Remark
Rate

set

LS 1Installation of Electrical Material

Anuradhapura North Integrated Water Supply Project

Item No. Facility Name Unit Q,ty

set 1

1

UPS

GND Transmission Pump Station 1-

1Programable Logic Controller set

55,500

55,500GPRS Modem

Others, Cable, etc.

set

Sub-Total

370,000

440,000

20,00020,000 370,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

220,500

73,500

1,200,0001,200,000

20,000 370,000

Bill No. E25 GND Transmission Pump Station 1-

Instrumentation Panel

Programable Logic Controller

1set

GPRS Modem

100,000 100,000

440,000

20,000

440,000

Others, Cable, etc.

2,054,000

LS 1

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

UPS set 1

Item No. Facility Name Unit Q,ty Remark
Rate Total Amount

set 1

370,000set 1

Sub-Total 55,500

55,500

370,000
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1000 Mahakanadarawa System

(LKR) (JPY) (LKR) (JPY)

1000 Mahakanadarawa System

BELOW SCOPE IS LIMITED TO TRANSMISSION AND DISTRIBUTION FACILTIES

Package 1

2.5 Ground Sumps 57,138,546 15,231,205
2.6 Elevated Tanks 146,037,431 29,544,773
2.7 Building Work 76,883,040 21,622,105
2.8 Landscaping and fencing 7,618,140 765,750
2.9.2 Commissioning and Test run 540,000 32,452
2.10.1 Miscellaneous works 976,000 24,950,500

Package 1 Ground Sumps and Elevated Tanks 289,193,156 92,146,785

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2.5 Ground Sumps

Rambewa 1,500m3 Ls 1 0 31,106,056 3,109,123
Medawachchiya  1,000 m3 Ls 1 0 22,843,179 2,288,296
Yard Piping

Rambewa  Yard piping Ls 1 0 1,651,297 5,693,247
Medawachchiya  Yard piping Ls 1 0 1,538,013 4,140,539

TOTAL 2.5 57,138,546 15,231,205

2.6 Elevated Tanks

Issinbassagala 2,000 m3 Ls 1 0 50,874,852 6,134,372
Ethakada 750 m3 Ls 1 0 30,832,690 3,676,666
Rambewa  1,250 m3 Ls 1 0 39,389,074 4,771,432
East Rambewa  250 m3 Ls 1 0 15,955,120 1,878,799
Yard Piping

Issanbassagala Yard Piping Ls 1 0 2,604,301 4,338,635
Ethakada Yard Piping Ls 1 0 2,532,804 3,649,885
Rambewa Yard Piping Ls 1 0 1,440,085 2,752,276
East Rambewa Yard Piping Ls 1 0 2,408,505 2,342,708

TOTAL 2.6 146,037,431 29,544,773

2.7 Building Work

2.7.1 Pump house / Power Control Unit

Rambewa P/H and PCU 120 m2 m2 120 48,398 12,655 42,184 5,807,760 1,518,600
Medawachchiya P/H and PCU 100 m2 m2 100 48,398 12,655 42,184 4,839,800 1,265,500

2.7.2 Stand-by Generator house

Rambewa Generator/H 30m2 m2 30 39,304 5,995 29,975 1,179,120 179,850
Medawachchiya Geenrator/H 30m2 m2 30 39,304 5,995 29,975 1,179,120 179,850

2.7.3 Area Engineers Offfice / Operation Complex (AEO/OC)
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Rambewa AEP/OC 125 m2 m2 125 37,500 15,253 38,133 4,687,500 1,906,625
Medawaｃｈchiya AEP/OC 150 m2 m2 150 37,500 15,253 38,133 5,625,000 2,287,950

2.7.4 Staff Quarters (S/Q)

Rambewa S/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Medawachchiya S/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900

2.7.5 Caretaker/Operator Quarters (CO/Q)

Rambewa CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
East Rambewa CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Medawachchiya CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Issinbassagala CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Ethakada CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900

2.7.6 Chlorination Building (C/B)

Rambewa C/B 100 m2 m2 100 36,846 14,987 37,468 3,684,600 1,498,700
East Rambewa C/B 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Medawachchiya C/B 100 m2 m2 100 36,846 14,987 37,468 3,684,600 1,498,700
Issinbassagala C/B 100 m2 m2 100 36,846 14,987 37,468 3,684,600 1,498,700
Ethakada C/B 100 m2 m2 100 36,846 14,987 37,468 3,684,600 1,498,700

2.7.7 Workshop

Medawachchiya W/S 170 m2 m2 170 43,932 17,869 44,673 7,468,440 3,037,730

2.7.8 Guardhouse

Gurdhouse (5 places) 20m2 x 5 m2 100 33,824 5,159 25,796 3,382,400 515,900
TOTAL 2.7 76,883,040 21,622,105

2.8 Landscaping and fencing

2.8.1 Fencing Chainlink Fence h=2.3m
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Rambewa 1.5 Acr m 310 1,320 201 1,006 409,200 62,310
East rambewa 0.5 Acr m 180 1,320 201 1,006 237,600 36,180
Medawachchiya 2.0 Acr m 360 1,320 201 1,006 475,200 72,360
Issinbassagala 1.0 Acr m 260 1,320 201 1,006 343,200 52,260
Ethakada 1 .0Acr m 260 1,320 201 1,006 343,200 52,260
Surge Tank (2 places) m 200 1,320 201 1,006 264,000 40,200
Gates 2gates/area, 1gate/surge nos 12 59,920 9,140 45,699 719,040 109,680

2.8.2 Internal Road & Parking

Rambewa 80m x 4m(w) m2 320 2,995 200 2,027 958,400 64,000
East rambewa 50m x 4m(w) m2 200 2,995 200 2,027 599,000 40,000
Medawachchiya 90m x 4m(w) m2 360 2,995 200 2,027 1,078,200 72,000
Issinbassagala 60m x 4m(w) m2 240 2,995 200 2,027 718,800 48,000
Ethakada 60m x 4m(w) m2 240 2,995 200 2,027 718,800 48,000

2.8.3 Drainage

Rambewa half of fencing m 155 1,100 100 771 170,500 15,500
East rambewa half of fencing m 90 1,100 100 771 99,000 9,000
Medawachchiya half of fencing m 180 1,100 100 771 198,000 18,000
Issinbassagala half of fencing m 130 1,100 100 771 143,000 13,000
Ethakada half of fencing m 130 1,100 100 771 143,000 13,000
TOTAL 2.8 7,618,140 765,750

2.9 Commissioning and Test run

2.9.1 Commissioning for Pipeline

Flashing and Hydraulic Test Item 2.1+2.2+2.3 Km 235 63,398 3,810 42,491 14,866,831 893,445
2.9.2 Commissioning for Pump Facilities

Wet Run 3 days continuous Ls 1 540,000 32,452 361,921 540,000 32,452

TOTAL 2.9 15,406,831 925,897
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2.10 Miscellaneous
2.10.1 Miscellaneous work forSumps and Buiding

Chlorinator set 5 195,200 2,590,100 2,709,197 976,000 12,950,500
Workshop tools and equipment set 1 12,000,000 12,000,000 0 12,000,000
Sub-total 976,000 24,950,500

2.10.2 Miscellaneous work for Pipe work

Rehabilitation of Existing Facilities LKR500,000 ea nos 20 500,000 305,064 10,000,000 0
Miscellaneous Ls 1
Sub-total 10,000,000 0

TOTAL 2.10 10,976,000 24,950,500

TOTAL MAHAKANADAWARA SYSTEM 1,877,091,740 1,514,219,819
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Package 1: Mahakanadadarawa Programs

Unit Price Amount Unit Price Amount

Small World Water Network Info ea 5 9,960,000 49,800,000 0 0 From Japan

ArcGIS ArcEditor Ls 5 0 1,718,000 8,590,000

WaterCAD v8i ea 5 0 2,272,000 11,360,000

Surge Analysis ea 5 0 919,000 4,595,000

Structural Design ea 5 0 783,000 3,915,000

Project Management ea 5 0 232,000 1,160,000

Capacity Building Training Ls 1 5,501,338 5,501,338 9,537,000 9,537,000 Traveling Overseas

Total Cost 55,301,338 39,157,000

Total Cost (roundup) 55,302,000 39,157,000

Total Cost (FC+LC) 78,482,944 132,572,541

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Rs)

Package 1
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1000 Mahakanadarawa System

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Package 2

Transmission and Distribution Facilities

2.1 Transmission Main 145,546,936 353,983,562

2.2 Transmission Sub-main 79,905,436 94,017,708

2.3 Distribution  Main 289,721,025 494,890,054

2.9.1 Commissioning and Test run 14,866,831 893,445

2.10.2 Miscellaneous works 10,000,000 0

Package B Total 540,040,228 943,784,769
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

1 Civil Work
1.1 Intake by NJS
1.2 Raw Water Main by NJS
1.3 Water Tratment Plant by NJS

2 Transmission and Distribution
2.1 Transmission Main

Excavate,  install pipes, back fill and compact

HDPE ND500 / OD550 m 3,907 14,552 16,936 0 0
HDPE ND450 / OD500 m 10,800 3,325 11,639 13,668 35,910,000 125,701,200
HDPE ND400 / OD450 m 13,100 2,563 9,519 11,083 33,575,300 124,698,900
HDPE ND350 / OD400 m 3,300 2,211 7,444 8,793 7,296,300 24,565,200
HDPE ND300 / OD355 m 7,500 1,911 5,909 7,075 14,332,500 44,317,500
HDPE ND250 / OD280 m 7,600 1,379 3,685 4,526 10,480,400 28,006,000
HDPE ND200 / OD225 m 1,114 2,937 3,617 0 0
HDPE ND150 / OD180 m 800 1,554 2,042 0 0
HDPE ND100 / OD125 m 597 774 1,138 0 0
HDPE ND75 / OD90 m 453 423 699 0 0
PVC ND250/ OD225 m 5,859 232 3,807
PVC ND200 / OD160 m 4,974 202 3,237
PVC ND150 / OD160 m 2,178 113 1,442
PVC ND100 / OD90 m 1,220 73 817
sub-total Transmission main 42,300 101,594,500 347,288,800

Restauration of Road Pavement

Temporary Reinstatement (Carrigeway) RDA/PRDA 5% of pipeline m2 2,538 1,674 113 1,134 4,248,612 286,794
Temporary Reinstatement (Shoulder) RDA/PRDA 5% of pipeline m3 2,538 860 58 583 2,182,680 147,204
Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 5,076 3,780 256 2,562 19,187,280 1,299,456
Restauration of Pavement (Shoulder)RDA/PRDA 10% of pipeline m2 5,076 1,467 99 994 7,446,492 502,524
sub-taotal Demolition & Paveament 33,065,064 2,235,978
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Bridges

L=30m nos 1 6,558,288 1,748,722 5,750,118 6,558,288 1,748,722

Surge Chamber 100 m3
Surge Chamber nos 2 2,164,542 1,355,031 2,675,679 4,329,084 2,710,062
TOTAL 2.1 145,546,936 353,983,562

2.2 Transmission Sub-main

Excavate,  install pipes, back fill and compact

HDPE ND500 / OD550 m 3,907 14,552 16,936 0 0
HDPE ND450 / OD500 m 3,325 11,639 13,668 0 0
HDPE ND400 / OD450 m 2,563 9,519 11,083 0 0
HDPE ND350 / OD400 m 2,211 7,444 8,793 0 0
HDPE ND300 / OD355 m 1,911 5,909 7,075 0 0
HDPE ND250 / OD280 m 300 1,379 3,685 4,526 413,700 1,105,500
HDPE ND200 / OD225 m 21,600 1,114 2,937 3,617 24,062,400 63,439,200
HDPE ND150 / OD180 m 5,900 800 1,554 2,042 4,720,000 9,168,600
HDPE ND100 / OD125 m 23,000 597 774 1,138 13,731,000 17,802,000
HDPE ND75 / OD90 m 453 423 699 0 0
PVC ND250/ OD225 m 5,859 232 3,807
PVC ND200 / OD160 m 4,974 202 3,237
PVC ND150 / OD160 m 2,178 113 1,442
PVC ND100 / OD110 m 1,220 73 817
sub-total Transmission Sub-main 50,800 42,927,100 91,515,300

Restauration of Road Pavement

Temporary Reinstatement (Carrigeway) RDA/PRDA 5% of pipeline m2 3,048 1,674 113 1,134 5,102,352 344,424
Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 6,096 3,780 256 2,562 23,042,880 1,560,576
Restauration of Pavement UC/PSS 10% of pipeline m2 6,096 1,449 98 982 8,833,104 597,408
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

TOTAL 2.2 79,905,436 94,017,708

2.3 Distribution  Main

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 1,700 2,709 10,275 11,928 4,605,300 17,467,500
HDPE ND350 / OD400 m 5,600 2,333 8,033 9,456 13,064,800 44,984,800
HDPE ND300 / OD355 m 4,300 2,011 6,376 7,603 8,647,300 27,416,800
HDPE ND250 / OD280 m 26,100 1,446 3,975 4,857 37,740,600 103,747,500
HDPE ND200 / OD225 m 41,200 1,167 3,168 3,880 48,080,400 130,521,600
HDPE ND150 / OD180 m 55,500 832 1,676 2,184 46,176,000 93,018,000
HDPE ND100 / OD125 m 7,000 620 833 1,211 4,340,000 5,831,000
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD225 m 6,491 251 4,211
PVC ND200 / OD160 m 5,504 218 3,576
PVC ND150 / OD160 m 2,369 119 1,564
PVC ND100 / OD110 m 1,311 76 876
PVC ND75 / OD90 m 982 62 661
PVC ND50 / DO63 m 639 40 430
sub-total Distribution main 141,400 162,654,400 422,987,200

Demolition and Restauration of Pavement

Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 16,968 3,780 256 2,562 64,139,040 4,343,808
Restauration of Pavement UC/PSS 10% of pipeline m2 16,968 1,449 98 982 24,586,632 1,662,864

Flowmeter to CBO/NWSDB Tank

Flowmeter Installation ND100 nos 3 8,654 21,119 26,399 25,962 63,357
Flowmeter Installation ND75 nos 12 9,801 23,919 29,899 117,612 287,028
Flowmeter Installation ND50 nos 40 10,192 24,873 31,091 407,680 994,920
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

TOTAL 2.3 251,931,326 430,339,177
+15% 289,721,025 494,890,054

2.4 Distribution  Sub-System 1.15 1.15
2.4.1 NBSDB Related

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,709 10,275 11,928 0 0
HDPE ND350 / OD400 m 2,333 8,033 9,456 0 0
HDPE ND300 / OD355 m 2,011 6,376 7,603 0 0
HDPE ND250 / OD280 m 1,446 3,975 4,857 0 0
HDPE ND200 / OD225 m 1,167 3,168 3,880 0 0
HDPE ND150 / OD180 m 832 1,676 2,184 0 0
HDPE ND100 / OD125 m 620 833 1,211 0 0
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD225 m 6,491 251 4,211
PVC ND200 / OD160 m 4,800 5,504 218 3,576 26,419,200 1,046,400
PVC ND150 / OD160 m 31,300 2,369 119 1,564 74,149,700 3,724,700
PVC ND100 / OD110 m 59,700 1,311 76 876 78,266,700 4,537,200
PVC ND75 / OD90 m 25,600 982 62 661 25,139,200 1,587,200
PVC ND50 / DO63 m 80,200 639 40 430 51,247,800 3,208,000
sub-total PVC Pipe 201,600 255,222,600 14,103,500

Restauration of Pavement

Restauration of Pavement (carigeway) Tar road 5% of pipeline m2 12,096 3,780 256 2,562 45,722,880 3,096,576
Restauration of Pavement UC/PSS 10% of pipeline m2 24,192 1,449 98 982 35,054,208 2,370,816

In the cost estimation, the total costs shown above for the Distribution Main is increased by 15% in anticipation of quantity
increases during the detail design.
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Flowmeter to CBO/NWSDB Tank

Flowmeter Installation ND100 nos 8,654 21,119 26,399 0 0
Flowmeter Installation ND75 nos 9,801 23,919 29,899 0 0
Flowmeter Installation ND50 nos 10,192 24,873 31,091 0 0

Connections (NWSDB Related)

House connections (Domestic) ND15mm Meter incl. nos 1,647 3,642 252 2,474 5,998,374 415,044
Connections (non-domestic) ND25mm Meter incl. nos 170 11,268 763 7,638 1,915,560 129,710
sub-total Restauration and connection 88,691,022 6,012,146

2.4.1 Sub-total Distribution Sub-system (NWSDB) 2.4.1 343,913,622 20,115,646

2.4.2 CBO Related

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,709 10,275 11,928 0 0
HDPE ND350 / OD400 m 2,333 8,033 9,456 0 0
HDPE ND300 / OD355 m 2,011 6,376 7,603 0 0
HDPE ND250 / OD280 m 1,446 3,975 4,857 0 0
HDPE ND200 / OD225 m 1,167 3,168 3,880 0 0
HDPE ND150 / OD180 m 832 1,676 2,184 0 0
HDPE ND100 / OD125 m 620 833 1,211 0 0
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD225 m 6,491 251 4,211 0 0
PVC ND200 / OD160 m 2,800 5,504 218 3,576 15,411,200 610,400
PVC ND150 / OD160 m 18,800 2,369 119 1,564 44,537,200 2,237,200
PVC ND100 / OD110 m 49,100 1,311 76 876 64,370,100 3,731,600
PVC ND75 / OD90 m 113,800 982 62 661 111,751,600 7,055,600
PVC ND50 / DO63 m 130,600 639 40 430 83,453,400 5,224,000
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

sub-total PVC Pipe 315,100 319,523,500 18,858,800

Restauration of Pavement

Restauration of Pavement (carigeway) Tar road 5% of pipeline m2 18,906 3,780 256 2,562 71,464,680 4,839,936
Restauration of Pavement UC/PSS 10% of pipeline m2 37,812 1,449 98 982 54,789,588 3,705,576

Connections  (CBO Related)

House connections (Domestic) ND15mm Meter incl. nos 1,279 3,642 252 2,474 4,658,118 322,308
Connections (non-domestic) ND25mm Meter incl. nos 140 11,268 763 7,638 1,577,520 106,820
sub-total Restauration and connection 132,489,906 8,974,640

2.4.2 Sub-total Distribution Sub-system (CBO) 2.4.2 452,013,406 27,833,440
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1000 Mahakanadarawa System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

TOTAL 2.9 15,406,831 925,897

2.10 Miscellaneous
2.10.1 Miscellaneous work forSumps and Buiding

Chlorinator set 5 195,200 2,590,100 2,709,197 976,000 12,950,500
Workshop tools and equipment set 1 12,000,000 12,000,000 0 12,000,000
Sub-total 976,000 24,950,500

2.10.2 Miscellaneous work for Pipe work

Rehabilitation of Existing Facilities LKR500,000 ea nos 20 500,000 305,064 10,000,000 0
Miscellaneous Ls 1
Sub-total 10,000,000 0

TOTAL 2.10 10,976,000 24,950,500

TOTAL MAHAKANADAWARA SYSTEM 1,877,091,740 1,514,219,819
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Distribution Sub-system

(LKR) (JPY)

DISTRIBUTION SUB-SYSTEM
Package 3

1 Mahakanadarawa System (Procure + Install <100mm)

NWSDB Related Ls 1.0 347,694,342 20,377,761

CBO Related Ls 1.0 457,359,178 28,203,362

Sub-total 805,053,520 48,581,123

Procure & Install PVC ND75 (NWSDB) Adjust Ls 1.0 (25,139,200) (1,587,200)

Procure & Install PVC ND50 (NWSDB) Adjust Ls 1.0 (51,247,800) (3,208,000)

Procure & Install PVCND75 (CBO) Adjust Ls 1.0 (111,751,600) (7,055,600)

Procure & Install PVCND50 (CBO) Adjust Ls 1.0 (83,453,400) (5,224,000)

House connections (Domestic) (NWSDB) Adjust Ls 1.0 (10,128,402) (700,812)

Connections (non-domestic)  (NWSDB) Adjust Ls 1.0 (1,566,252) (106,057)

House connections (Domestic) (CBO) Adjust Ls 1.0 (10,026,426) (693,756)

Connections (non-domestic)  (CBO) Adjust Ls 1.0 (1,554,984) (105,294)
Sub-total (294,868,064) (18,680,719)

TOTAL MAHA PACKAGE 3 510,185,456 29,900,404

586,713,274 34,385,460

Procurement of PVC PIPE ND75 & ND50

2 Mahakanadawara

ND 75 mm (NWSDB) Ls 1.0 14,643,000

ND 50mm (NDSDB) Ls 1.0 30,717,000

ND 75 mm (CBO) Ls 1.0 65,094,000
ND 50mm (CBO) Ls 1.0 50,020,000

TOTAL MAHA PACKAGE 3 160,474,000 0

In the cost estimation, the total costs shown above for the procurement and installation of PVC ND 100 to 200 mm is increased
by 15% in anticipation of quantity increases during the detail design.

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

BOQ Distrubution Subsystem 27Oct2012
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Distribution Sub-system

(LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

Installation of PVC ND75 (NWSDB provides materials)

3 Mahakanadawara

Procure & Install PVC ND75 (NWSDB) Ls 1.0 25,139,200 1,587,200

Procure & Install PVCND75 (CBO) Ls 1.0 111,751,600 7,055,600

Procurement of PVC ND75 (NWSDB) Adjust Ls 1.0 (14,643,000)
Procurement of PVC ND75 (CBO) Adjust Ls 1.0 (65,094,000)

TOTAL MAHA PACKAGE 3 57,153,800 8,642,800
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

1 Mahakanadawara

1.1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251
Package 3 PVC ND200 / OD160 m 4,800 5,504 218 26,419,200 1,046,400
Package 3 PVC ND150 / OD160 m 31,300 2,369 119 74,149,700 3,724,700
Package 3 PVC ND100 / OD110 m 59,700 1,311 76 78,266,700 4,537,200
Package 3 PVC ND75 / OD90 m 25,600 982 62 25,139,200 1,587,200
Non-Eligible PVC ND50 / DO63 m 80,200 639 40 51,247,800 3,208,000

sub-total Installation 201,600 255,222,600 14,103,500

Package 3 Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar road <100mm 5% of pipeline m2 12,096 3,780 256 45,722,880 3,096,576
Package 3 Restauration of Pavement UC/PSS <100mm 10% of pipeline m2 24,192 1,449 98 35,054,208 2,370,816
Package 3

Non-Eligible Connections (NWSDB Related)

House connections (Domestic) ND15mm Meter incl. nos 2,781 3,642 252 10,128,402 700,812
Connections (non-domestic) ND25mm Meter incl. nos 139 11,268 763 1,566,252 106,057
sub-total Restauration and Connection 92,471,742 6,274,261

Sub-total 1.1 NWSDB Related 347,694,342 20,377,761

1.2 CBO Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD160 m 2,800 5,504 218 15,411,200 610,400
Package 3 PVC ND150 / OD160 m 18,800 2,369 119 44,537,200 2,237,200
Package 3 PVC ND100 / OD110 m 49,100 1,311 76 64,370,100 3,731,600
Package 3 PVC ND75 / OD90 m 113,800 982 62 111,751,600 7,055,600
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Non-Eligible PVC ND50 / DO63 m 130,600 639 40 83,453,400 5,224,000
sub-total Installation 315,100 319,523,500 18,858,800

Package 3 Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar road 5% of pipeline m2 18,906 3,780 256 71,464,680 4,839,936
Package 3 Restauration of Pavement UC/PSS 10% of pipeline m2 37,812 1,449 98 54,789,588 3,705,576
Package 3

Non-Eligible Connections  (CBO Related)

House connections (Domestic) ND15mm Meter incl. nos 2,753 3,642 252 10,026,426 693,756
Connections (non-domestic) ND25mm Meter incl. nos 138 11,268 763 1,554,984 105,294
sub-total Restauration and Connection 137,835,678 9,344,562

Sub-total 1.2 CBO Related 457,359,178 28,203,362
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Package 3: Mahakanadarawa Elevated Tanks in Isolated Areas

Unit Price Amount Unit Price Amount

Elevated Water Tank m3 250 0 0 100,000 25,000,000 5 m3 x 50 ea

Total Cost 0 25,000,000

Total Cost (roundup) 0 25,000,000

Total Cost (FC+LC) 14,800,000 25,000,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Rs)

Package 3
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Package 4: Mahakandadarawa Capital Cost for O&M Machines

Unit Price Amount Unit Price Amount

D1: Vehicles

Crew Cab ea 2 0 6,000,000 12,000,000

Single Cab ea 1 0 3,000,000 3,000,000

Double Cab ea 2 0 6,000,000 12,000,000

Water Bowser ea 2 0 6,360,000 12,720,000

Mini-Backhoe ea 1 0 6,500,000 6,500,000

Motorcycles ea 7 0 200,000 1,400,000

Water Bowser in Isolated Areas ea 9 0 6,360,000 57,240,000

Total Cost 0 104,860,000

Total Cost (roundup) 0 104,860,000

Total Cost (FC+LC) 62,077,120 104,860,000

D2: Heavy Duty Machines

Ashalt Cutters ea 2 0 570,000 1,140,000

Tapping Machines ea 2 0 75,000 150,000

Compactors ea 2 0 300,000 600,000

Vibrating Hammers ea 2 0 300,000 600,000

Portable Generators ea 3 0 720,000 2,160,000

Small Crane ea 1 0 2,025,000 2,025,000

Pump Test Bend Machine ea 1 0 3,000,000 3,000,000

Total Cost 0 9,675,000

Total Cost (roundup) 0 9,675,000

Total Cost (FC+LC) 5,727,600 9,675,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Rs)

Package 4
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Distribution Sub-system

(LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

NON-ELIGIBLE

1 Mahakanadawara Ls 1.00

Installation of PVC ND50

Installation of PVC ND50 (NWSDB) Ls 1.00 51,247,800 3,208,000

Installation of PVC ND50 (CBO) Ls 1.00 83,453,400 5,224,000

Procurement of PVC ND50(NWSDB) Adjust Ls 1.00 (30,717,000)

Procurement of PVC ND50(CBO) Adjust Ls 1.00 (50,020,000)

Sub-total 53,964,200 8432000

Service Connection

House connections (Domestic) (NWSDB) ND15mm Meter incl. Ls 1.00 10,128,402 700,812

Connections (non-domestic) (NWSDB) ND25mm Meter incl. Ls 1.00 1,566,252 106,057

House connections (Domestic) (CBO) ND15mm Meter incl. Ls 1.00 10,026,426 693,756

Connections (non-domestic) (CBO) ND25mm Meter incl. Ls 1.00 1,554,984 105,294
Sub-total 23,276,064 1605919

TOTAL NON ELIGIBLE MAHA 77,240,264 10,037,919
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2 Wahalkada North (Wahalkada (A))

2.1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD280 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 4,500 5,504 218 24,768,000 981,000
Package 3 PVC ND150 / OD180 m 18,700 2,369 119 44,300,300 2,225,300
Package 3 PVC ND100 / OD110 m 59,500 1,311 76 78,004,500 4,522,000
Package 3 PVC ND75 / OD90 m 25,200 982 62 24,746,400 1,562,400
Non-Eligible PVC ND50 / DO63 m 80,000 639 40 51,120,000 3,200,000

sub-total Installation 187,900 222,939,200 12,490,700

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,274 3,780 256 42,615,720 2,886,144
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,548 1,449 98 32,672,052 2,209,704
Package 3

Non-Eligible Connections by NWSDB

House connections (Domestic) ND15mm Meter incl. nos 2,241 3,642 252 8,161,722 564,732
Connections (non-domestic) ND25mm Meter incl. nos 112 11,268 763 1,262,016 85,456
sub-total Restauration and Connection 84,711,510 5,746,036

Sub-total 2.1 NWSDB Related 307,650,710 18,236,736

2.2 CBO Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 2,700 5,504 218 14,860,800 588,600
Package 3 PVC ND150 / OD180 m 10,100 2,369 119 23,926,900 1,201,900
Package 3 PVC ND100 / OD110 m 12,700 1,311 76 16,649,700 965,200
Package 3 PVC ND75 / OD90 m 13,100 982 62 12,864,200 812,200
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Non-Eligible PVC ND50 / DO63 m 27,900 639 40 17,828,100 1,116,000
sub-total Installation 66,500 86,129,700 4,683,900

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 3,990 3,780 256 15,082,200 1,021,440
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 7,980 1,449 98 11,563,020 782,040
Package 3

Non-Eligible Connections by CBO

House connections (Domestic) ND15mm Meter incl. nos 1,030 3,642 252 3,751,260 259,560
Connections (non-domestic) ND25mm Meter incl. nos 52 11,268 763 585,936 39,676
sub-total Restauration and Connection 30,982,416 2,102,716

Sub-total 2.2 CBO Related 117,112,116 6,786,616

3 Wahalkada South (Wahalkada (B))

3.1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 2,200 5,504 218 12,108,800 479,600
Package 3 PVC ND150 / OD180 m 14,100 2,369 119 33,402,900 1,677,900
Package 3 PVC ND100 / OD110 m 67,700 1,311 76 88,754,700 5,145,200
Package 3 PVC ND75 / OD90 m 38,000 982 62 37,316,000 2,356,000
Non-Eligible PVC ND50 / DO63 m 68,500 639 40 43,771,500 2,740,000

sub-total Installation 190,500 215,353,900 12,398,700

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,430 3,780 256 43,205,400 2,926,080
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,860 1,449 98 33,124,140 2,240,280
Package 3
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Non-Eligible Connections (NWSDB Related)

House connections (Domestic) ND15mm Meter incl. nos 2,060 3,642 252 7,502,520 519,120
Connections (non-domestic) ND25mm Meter incl. nos 103 11,268 763 1,160,604 78,589
sub-total Restauration and Connection 84,992,664 5,764,069

Sub-total 3.1 NWSDB Related 300,346,564 18,162,769

3.2 CBO Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 1,800 5,504 218 9,907,200 392,400
Package 3 PVC ND150 / OD180 m 13,300 2,369 119 31,507,700 1,582,700
Package 3 PVC ND100 / OD110 m 35,600 1,311 76 46,671,600 2,705,600
Package 3 PVC ND75 / OD90 m 62,600 982 62 61,473,200 3,881,200
Non-Eligible PVC ND50 / DO63 m 74,800 639 40 47,797,200 2,992,000

sub-total Installation 188,100 197,356,900 11,553,900

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,286 3,780 256 42,661,080 2,889,216
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,572 1,449 98 32,706,828 2,212,056
Package 3

Non-Eligible Connections (CBO Related)

House connections (Domestic) ND15mm Meter incl. nos 2,079 3,642 252 7,571,718 523,908
Connections (non-domestic) ND25mm Meter incl. nos 104 11,268 763 1,171,872 79,352
sub-total Restauration and Connection 84,111,498 5,704,532

Sub-total 3.2 CBO Related 281,468,398 17,258,432
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Appendix 7.4. b  
Wahalkada 

 



Wahalkada
1. Intake,WTP,Elevated Tanks and Grand Sumps JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen

Civil Works for Intake and WTP Ls 1 316,629,500 1,215,377,900 316,629,500 1,215,377,900 1,036,133,217

Mechanical Works for facilities except WTP Ls 1 194,797,000 152,418,000 194,797,000 152,418,000 285,028,456

Mechanical for WTP Ls 1 242,590,000 60,043,000 242,590,000 60,043,000 278,135,456

Electrical Works Ls 1 98,910,000 474,772,000 98,910,000 474,772,000 379,975,024

Civil Works for Elevated Water Tanks and Ground Sumps Ls 1 180,538,116 646,595,259 180,538,116 646,595,259 563,322,509

Total 1,033,464,616 2,549,206,159 2,542,594,662

2. Transmission and Distribution Main JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen

Transmission Main (HDPE) Ls 1 1,148,878,809 411,827,506 1,148,878,809 411,827,506 1,392,680,693

Transmission Sub-main (HDPE) Ls 1 32,403,336 36,688,582 32,403,336 36,688,582 54,122,977

Distribution Main (HDPE) Ls 1 748,365,177 519,449,847 748,365,177 519,449,847 1,055,879,486

Commissioning and Test run Ls 1 1,784,223 29,689,283 1,784,223 29,689,283 19,360,279

Miscellaneous works Ls 1 20,000,000 0 20,000,000 11,840,000

Total 1,931,431,545 1,017,655,218 2,533,883,434

3. Distribution Sub System JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen

Proqurement and Installation of PVC ND100 mm - 200 mm Ls 1 39,634,360 678,493,540 39,634,360 678,493,540 441,302,536

Procurement of PVC ND 50 mm - 75 mm,Service
Connections and PE Water Tank

Ls 1 175,660,000 0 175,660,000 103,990,720

Installation of PVC ND 75 mm Ls 1 8,611,800 56,949,800 8,611,800 56,949,800 42,326,082

Elevated Water Tanks in Isolated Areas Supply and Installation Ls 1 28,500,000 0 28,500,000 16,872,000

Total 48,246,160 939,603,340 604,491,337

4. O&M Equipment JICA Loan 100

Foreign Local Foreign Local

yen LKR yen LKR yen

O&M Equipment(Asphalt Cutters, Tapping Machines,
Compactors, Vibrating Hammers , Portable Generators, Small
Crane, Test Bench for Water meters and Horizontal Drilling
Machine(100mm) )

LS 1 9,675,000 0 9,675,000 5,727,600

Vehicles(Crew Cab, Single Cab, Double Cabs, Water Bowser,
Mini-Backhoe and Motorcycle)

LS 1 111,220,000 0 111,220,000 65,842,240

Total 0 120,895,000 71,569,840

Non-Elligible JICA Loan 0

Foreign Local Foreign Local

yen LKR yen LKR yen

Installation of PVC ND 50mm and service connections LS 1 12,198,393 95,474,448 12,198,393 95,474,448 68,719,266

Land Acquisition Cost LS 1 8,400,000 0 8,400,000 4,972,800

Total
item unit Quantity

Unit Price Cost

Total

item unit Quantity

Unit Price Cost
Total

item unit Quantity

Unit Price Cost

Total

item unit Quantity

Unit Price Cost
Total

item unit Quantity

Unit Price Cost
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Package 1: 120 Wahalkada (Civil Works)

FC Portion LC Portion (Rs)
Total Total

120-1 Intake Ls 1 10,016,000 74,298,000

Sub-total 10,016,000 74,298,000

WTP

120-2 Receiving Well/Distribution Chamber Ls 1 1,908,000 29,006,000

120-3 Floccilator & Sedimentation Tank Ls 1 10,759,000 163,561,000

120-4 Rapid Sand Filter Ls 1 10,113,000 85,765,000

120-5 Clear Water Tank Ls 1 7,077,000 107,578,000

120-6 Backwash Tank Ls 1 2,019,000 30,689,000

120-7 Thickener Ls 1 1,333,000 20,251,000

120-8 Drying Bed Ls 1 9,696,000 126,401,000

120-9 Lagoon Ls 1 844,000 12,828,000

120-10 Inplant Building Works Ls 1 36,982,000 151,276,000

120-11 Inplant Works Ls 1 25,038,000 225,420,000

120-12 Inplant Pipe Ls 1 172,060,000 77,816,000

Sub-Total (WTP) 277,829,000 1,030,591,000

Sub-Total (Intake+WTP) 287,845,000 1,104,889,000

General 28,784,500 110,488,900 Sub-total of 10%

Civil Total 316,629,500 1,215,377,900

Total 316,629,500 1,215,377,900

Total  (FC+LC) 1,036,133,217

ReferenceCode Items Specification Unit Qty

Package 1
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120-1 Wahalkada Water Intake (Civil/Building Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 520 33 16,931 495 257,400

Excavation Rock m3 2,800 163 455,840 2,475 6,930,000

Backfilling > 101 m3 m3 890 95 84,301 1,440 1,281,600

Surplus Soil Transport L= 10 km m3 2,400 38 92,352 585 1,404,000

Dewatering day 420 491 206,371 7,470 3,137,400

Crushed Rock m3 0 101 0 1,530 0

Leveling Concrete m3 40 971 38,835 14,760 590,400

Concrete & Formwork m3 400 2,623 1,049,024 39,870 15,948,000

Rebar Fabrication and Assembly t 30 13,095 393,010 199,080 5,974,814

Gate pcs 1 8,288 8,288 56,000 56,000

Fence m 100 189 18,944 1,280 128,000

Landscaping m2 150 49 7,282 328 49,200

Site Work m2 600 121 72,461 816 489,600

Channel Diversion Work Ls 1 744,000 7,820,000

Temporary Works Ls 1 600,000 5,400,000

Inplace Pipe Works Ls 1 378,764 4,946,641 Above Items of 10%

Pump Room Building Works m2 160 21,241 3,398,554 53,820 8,611,200

Electrical Building Works m2 40 15,416 616,627 39,060 1,562,400

Power Metering Room m2 3 7,637 22,910 51,600 154,800

Guard House Building m2 40 15,416 616,627 39,060 1,562,400

Other Works Ls 1 1,194,799 7,994,018
Items after
Dewatering of 15%

Total Cost 10,015,920 74,297,873

Total Cost (roundup) 10,016,000 74,298,000

Total Cost (FC+LC) 54,000,416 91,216,919

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project 　                                                                                                                                          　　　 Final Report

A
pp. 7.4 - 70



120-2 Wahalkada Receiving Well (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 200 33 6,512 495 99,000

Excavation Rock m3 140 163 22,792 2,475 346,500

Backfilling =< 100 m3 m3 690 95 65,357 1,440 993,600

Surplus Soil Transport L= 10 km m3 320 38 12,314 585 187,200

Crushed Rock m3 0 101 0 1,530 0

Leveling Concrete m3 20 971 19,418 14,760 295,200

Concrete & Formwork m3 390 2,623 1,022,798 39,870 15,549,300

Rebar Fabrication and Assembly t 40 13,095 523,802 199,080 7,963,200

Other Works Ls 1 234,903 3,571,155
Items below
Surplus Soil 15%

Total Cost 1,907,895 29,005,155

Total Cost (roundup) 1,908,000 29,006,000

Total Cost (FC+LC) 19,079,552 32,228,973

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-3 Wahalkada Floccilator & Sedimentation Tank (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) 0 m3 1,800 33 58,608 495 891,000

Excavation Rock 0 m3 1,200 163 195,360 2,475 2,970,000

Backfilling > 101 m3 0 m3 6,300 95 596,736 1,440 9,072,000

Surplus Soil Transport L= 10 km m3 3,000 38 115,440 585 1,755,000

Crushed Rock m3 0 101 0 1,530 0

Leveling Concrete m3 130 971 126,214 14,760 1,918,800

Concrete & Formwork m3 2,300 2,623 6,031,888 39,870 91,701,000

Rebar Fabrication and Assembly t 180 13,095 2,357,107 199,080 35,834,400

Other Works Ls 1 1,277,281 19,418,130
Items below
Surplus Soil 15%

Total Cost 10,758,635 163,560,330

Total Cost (roundup) 10,759,000 163,561,000

Total Cost (FC+LC) 107,587,112 181,734,986

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-4 Wahalkada Rapid Sand Filter (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 560 33 18,234 495 277,200

Excavation Rock m3 380 163 61,864 2,475 940,500

Backfilling > 101 m3 m3 270 95 25,574 1,440 388,800

Surplus Soil Transport L= 10 km m3 660 38 25,397 585 386,100

Crushed Rock m3 120 101 12,077 1,530 183,600

Leveling Concrete m3 60 971 58,253 14,760 885,600

Concrete & Formwork m3 1,100 2,623 2,884,816 39,870 43,857,000

Rebar Fabrication and Assembly t 90 13,095 1,178,554 199,080 17,917,200

Underdrain m2 140 10,005 1,400,672 16,900 2,366,000

Trough unit 16 25,012 400,192 42,250 676,000

Filter Operation Gallery Building Works m2 160 17,168 2,746,880 43,500 6,960,000

Other Works Ls 1 1,300,405 10,926,810
Items below Surplus
Soil Transport of 15%

Total Cost 10,112,917 85,764,810

Total Cost (roundup) 10,113,000 85,765,000

Total Cost (FC+LC) 60,885,880 102,847,770

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-5 Wahalkada Clear Water Tank (Civil Works) 

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 2,200 33 71,632 495 1,089,000

Excavation Rock m3 1,600 163 260,480 2,475 3,960,000

Backfilling > 101 m3 m3 960 95 90,931 1,440 1,382,400

Surplus Soil Transport L= 10 km m3 2,600 38 100,048 585 1,521,000

Dewatering day 180 491 88,445 7,470 1,344,600

Crushed Rock m3 190 101 19,122 1,530 290,700

Leveling Concrete m3 100 971 97,088 14,760 1,476,000

Concrete & Formwork m3 1,500 2,623 3,933,840 39,870 59,805,000

Rebar Fabrication and Assembly t 120 13,095 1,571,405 199,080 23,889,600

Other Works Ls 1 843,218 12,819,195
Items below
Dewatering of 15%

Total Cost 7,076,209 107,577,495

Total Cost (roundup) 7,077,000 107,578,000

Total Cost (FC+LC) 70,763,176 119,532,392

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-6 Wahalkdada Backwash Water Recycle Tank (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 1,500 33 48,840 495 742,500

Excavation Rock m3 960 163 156,288 2,475 2,376,000

Backfilling =< 100 m3 m3 470 95 44,518 1,440 676,800

Surplus Soil Transport L= 10 km m3 2,000 38 76,960 585 1,170,000

Dewatering day 200 491 98,272 7,470 1,494,000

Crushed Rock m3 100 101 10,064 1,530 153,000

Leveling Concrete m3 40 971 38,835 14,760 590,400

Concrete & Formwork m3 360 2,623 944,122 39,870 14,353,200

Rebar Fabrication and Assembly t 30 13,095 392,851 199,080 5,972,400

Other Works Ls 1 207,881 3,160,350
Items below
Dewatering of 15%

Total Cost 2,018,631 30,688,650

Total Cost (roundup) 2,019,000 30,689,000

Total Cost (FC+LC) 20,186,888 34,099,473

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-7 Wahalkada Thickener (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 2,860 33 93,122 495 1,415,700

Excavation Rock m3 960 163 156,288 2,475 2,376,000

Backfilling =< 100 m3 m3 80 95 7,578 1,440 115,200

Surplus Soil Transport L= 10 km m3 600 38 23,088 585 351,000

Crushed Rock m3 40 101 4,026 1,530 61,200

Leveling Concrete m3 20 971 19,418 14,760 295,200

Concrete & Formwork m3 240 2,623 629,414 39,870 9,568,800

Rebar Fabrication and Assembly t 20 13,095 261,901 199,080 3,981,600

Other Works Ls 1 137,214 2,086,020
Items below
Surplus Soil 15%

Total Cost 1,332,047 20,250,720

Total Cost (roundup) 1,333,000 20,251,000

Total Cost (FC+LC) 13,321,592 22,502,689

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-8 Wahalkada Drying Bed (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 5,900 33 192,104 495 2,920,500

Excavation Rock m3 4,000 163 651,200 2,475 9,900,000

Backfilling > 101 m3 m3 660 95 62,515 1,440 950,400

Surplus Soil Transport L= 10 km m3 9,100 38 350,168 585 5,323,500

Crushed Rock m3 550 101 55,352 1,530 841,500

Leveling Concrete m3 280 971 271,846 14,760 4,132,800

Concrete & Formwork m3 1,300 2,623 3,409,328 39,870 51,831,000

Rebar Fabrication and Assembly t 110 13,095 1,440,454 199,080 21,898,800

Filter Sand 1.2mm m3 450 2,238 1,006,992 15,120 6,804,000

Filter Gravel m3 530 2,179 1,154,637 14,720 7,801,600

Other Works Ls 1 1,100,791 13,996,455
Items below
Surplus Soil 15%

Total Cost 9,695,388 126,400,555

Total Cost (roundup) 9,696,000 126,401,000

Total Cost (FC+LC) 84,525,392 142,779,378

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-9 Wahalkada Lagoon (Civil Works)

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 380 33 12,373 495 188,100

Excavation Rock m3 260 163 42,328 2,475 643,500

Backfilling > 101 m3 m3 250 95 23,680 1,440 360,000

Surplus Soil Transport L= 10 km m3 390 38 15,007 585 228,150

Crushed Rock m3 40 101 4,026 1,530 61,200

Leveling Concrete m3 20 971 19,418 14,760 295,200

Concrete & Formwork m3 140 2,623 367,158 39,870 5,581,800

Rebar Fabrication and Assembly t 20 13,095 261,901 199,080 3,981,600

Other Works Ls 1 97,875 1,487,970
Items below
Surplus Soil 15%

Total Cost 843,766 12,827,520

Total Cost (roundup) 844,000 12,828,000

Total Cost (FC+LC) 8,438,176 14,253,676

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-10 Wahalkada Building Work

Unit Price Amount Unit Price Amount

Excavation (Backhoe) m3 3,100 33 100,936 495 1,534,500

Excavation Rock m3 2,200 163 358,160 2,475 5,445,000

Backfilling > 101 m3 m3 2,400 95 227,328 1,440 3,456,000

Surplus Soil Transport L= 10 km m3 4,500 38 173,160 585 2,632,500

Crashed Rock + Concrete m3 630 536 337,529 8,145 5,131,350

Dewatering day 360 491 176,890 7,470 2,689,200

Crushed Rock m3 70 101 7,045 1,530 107,100

Leveling Concrete m3 40 971 38,835 14,760 590,400

Concrete & Formwork m3 400 2,623 1,049,024 39,870 15,948,000

Rebar Fabrication and Assembly t 40 13,095 523,802 199,080 7,963,200

Administration Building m2 600 12,977 7,785,984 32,880 19,728,000

Pump Room Building Works m2 280 21,241 5,947,469 53,820 15,069,600

Chemical House Building Works m2 140 15,866 2,221,184 40,200 5,628,000

Chlorine Building  Works m2 170 15,747 2,677,024 39,900 6,783,000

Blower House m2 200 15,416 3,083,136 39,060 7,812,000

Generator House m2 60 15,416 924,941 39,060 2,343,600

Warehouse Building Works m2 170 7,637 1,298,256 51,600 8,772,000

Guard House Building m2 30 6,346 190,387 42,880 1,286,400

Staff Quarters m2 450 4,689 2,109,888 31,680 14,256,000

Manager Quarter m2 150 6,240 935,952 42,160 6,324,000

Laboratory Ls 1 1,776,004 1,776,004 333,334 333,334

Sub-Station House m2 10 15,416 154,157 39,060 390,600

Chlorine Cylinder ea 6 39,960 239,760 7,500 45,000

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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Unit Price Amount Unit Price Amount
ReferenceItems Specification Unit Qty

FC Portion (yen) LC Portion (Rs)

Other Works Ls 4,644,427 17,007,035
Above Items after
Dewatering of 15%

Total Cost 36,981,276 151,275,819

Total Cost (roundup) 36,982,000 151,276,000

Total Cost (FC+LC) 126,537,392 213,745,595

Package 1
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120-11 Wahalkada Inplant Works

Unit Price Amount Unit Price Amount

Embankment m3 0 107 0 1,620 0

Excavation (Backhoe) m3 22,100 33 719,576 495 10,939,500

Excavation Rock m3 8,100 163 1,318,680 2,475 20,047,500

Surplus Soil Transport L= 10 km m3 6,600 38 253,968 585 3,861,000

Fence m 1,500 189 284,160 1,280 1,920,000

Gate pcs 2 8,288 16,576 56,000 112,000

Site Work m2 83,500 121 10,084,128 816 68,136,000

Pavement Works m2 6,500 343 2,231,840 2,320 15,080,000

Landscaping m2 69,300 49 3,364,099 328 22,730,400

Retaining Wall m2 1,800 935 1,683,648 14,220 25,596,000

Bridge ea 1 337,505 337,505 5,130,990 5,130,990

Backfilling > 101 m3 m3 15,600 95 1,477,632 1,440 22,464,000

Other Works including drainage Ls 1 3,265,772 29,402,609 Above Items of 15%

Total Cost 25,037,584 225,419,999

Total Cost (roundup) 25,038,000 225,420,000

Total Cost (FC+LC) 158,486,640 267,713,919

ReferenceItems Specification Unit Qty
FC Portion (yen) LC Portion (Rs)

Package 1
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120-12 Wahalkada Inplant Pipe Works

Unit Price Amount Unit Price Amount

DIP 100 mm m 2,000 8,383 16,765,440 3,540 7,080,000

DIP 150 mm m 300 9,898 2,969,472 4,180 1,254,000

DIP 200 mm m 2,100 11,508 24,167,808 4,860 10,206,000

DIP 250 mm m 680 14,161 9,629,235 5,980 4,066,400

DIP 300 mm m 620 16,623 10,306,483 7,020 4,352,400

DIP 400 mm m 310 25,053 7,766,566 10,580 3,279,800

DIP 450 mm m 310 29,079 9,014,502 12,280 3,806,800

DIP 500 mm m 1,870 33,815 63,234,125 14,280 26,703,600

DIP 600 mm m 50 54,653 2,732,672 23,080 1,154,000

DI Gate Valve 100 mm pc 10 45,151 451,511 76,268 762,680

DI Gate Valve 150 mm pc 2 52,938 105,876 89,422 178,844

DI Gate Valve 200 mm pc 2 65,461 130,923 110,576 221,152

DI Gate Valve 250 mm pc 4 62,160 248,640 105,000 420,000

DI Gate Valve 300 mm pc 2 71,632 143,264 121,000 242,000

DI Gate Valve 400 mm pc 4 175,779 703,116 296,924 1,187,696

DI Gate Valve 450 mm pc 0 287,366 0 485,416 0

DI Gate Valve 500 mm pc 1 485,096 485,096 819,420 819,420

Flow Meter 200 mm pc 1 84,443 84,443 213,960 213,960

Flow Meter 400 mm pc 1 187,617 187,617 475,380 475,380

Flow Meter 450 mm pc 1 232,159 232,159 588,240 588,240

Flow Meter 500 mm pc 1 257,946 257,946 653,580 653,580

Other Works Ls 1 22,442,534 10,149,893 Above Items of 15%

Total Cost 172,059,429 77,815,845

Total Cost (roundup) 172,060,000 77,816,000

Total Cost (FC+LC) 218,127,072 368,457,892

LC Portion (LKR)
ReferenceItems Specification Unit Qty

FC Portion (Yen)

Package 1
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Wahalkada
Package 1. Mechanical Works for Facilities except WTP

Foreign Local
Yen Yen

Total
Roundup Roundup

Yen Yen Yen LKR Yen
WTP, Intake, and Others 194,796,400 194,797,000 90,231,220 152,418,000 285,028,456

TOTAL COST 194,796,400 90,231,220

SM-1 OUTLET VALVES FOR SUMP TANK 2,816,000 200,000

TP-09 KAHATASDIGILIYA 8,741,000 7,362,050

TP-08 HOROWPOTHANA 29,134,200 14,848,210

TP-07 WEERASOLE 24,958,000 11,930,100

TP-06 KEBITHIGOLLEWA 7,478,800 7,187,940

TP-05 KAHATAGOLLEWA 24,509,800 11,377,490

TP-04 WAHALKADA 64,768,000 20,281,600

IT-B WAHALKADA INTAKE 32,390,600 17,043,830

Anuradhapura North Integrated Water Supply Project

FC LC

Station No. Description of Works
Total Amount
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Breakdown of Mechanical Work  WAHALKADA
No.IT-B Wahalkada,  Water Intake (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount
Supply and Installation
Intake Gate Nr 4 756,000 3,024,000 40,000 160,000 598,752
Supply and Installation
Intake Bar Screen Nr 4 0 0 300,000 1,200,000 0
Supply only
Drainage Sand Pump Nr 2 1,600,000 3,200,000 0 600,000
Supply and installation
Gantry Crane for drainage pump Nr 1 0 0 4,000,000 4,000,000 0
Supply and Installation
Gate for drainage discharge Nr 1 530,000 530,000 26,500 26,500 104,940
Supply and Installation
2 T, Overhead hoist Crane Nr 1 0 0 7,000,000 7,000,000 0
Supply and Installation
Intake Pump Nr 3 4,840,000 14,520,000 730,000 2,190,000 10,050,000
Supply and Installation
Main Motor Nr 3 included in abive 0 0
Supply and Installation
Suction Sluice Valve Nr 4 62,900 251,600 3,145 12,580 49,817
Supply and Installation
Discharge Valve Nr 3 630,000 1,890,000 31,500 94,500 374,220
Supply and Installation
Check Valve Nr 3 260,000 780,000 13,000 39,000 154,440
Supply and Installation
Flexible Rubber Joint Nr 4 310,000 1,240,000 15,500 62,000 245,520
Supply and Installation
Flow control Valve Nr 1 585,000 585,000 29,250 29,250 115,830
Supply and Installation
Pipe work set 1 6,100,000 6,100,000 530,000 530,000 2,600,000
Supply and installation
Flange adapter set 1 0 0 500,000 500,000 0
Supply and installation
Station drainage pumps

set 2 135,000 270,000 0 53,460
Supply and installation
Inspection galleria set 1 0 0 1,200,000 1,200,000 0

Total Cost 32,390,600 17,043,830 14,946,979

Items Unit Qty
FC Portion (Yen) LC Portion (Yen) Custom duty

(LKR)
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Breakdown of Mechanical Work  WAHALKADA
No. TP-04  Wahalkada, Transmission pump station (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount

Supply and Installation
3 Ton Hoist Crane Nr 1 0 0 9,000,000 9,000,000 0
Supply and Installation
Suction valve Nr 1 640,000 640,000 32,000 32,000 126,720
Supply and installation
Station drainage pumps set 2 135,000 270,000 6,750 13,500 53,460
Supply and installation
Inspection galleria set 1 0 0 1,500,000 1,500,000 0
Supply and Installaion
Station pump Nr 2 135,000 270,000 6,750 13,500 187,110
Supply and Installation
Pipe work set 1 3,500,000 3,500,000 300,000 300,000 1,500,000
Supply and installation
Flange adapter set 1 0 0 500,000 500,000 0
For Kahatagollewa

Supply and Installaion
Transmission Pump Nr 2 6,310,000 12,620,000 950,000 1,900,000 8,740,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 49,300 98,600 2,465 4,930 19,523
Supply and Installation
Discharge Valve Nr 2 610,000 1,220,000 30,500 61,000 241,560
Supply and Installation
Check Valve Nr 2 210,000 420,000 10,500 21,000 83,160
Supply and Installation
Flow control Valve Nr 1 220,000 220,000 11,000 11,000 43,560

Supply and Installation
Pipe work set 1 2,700,000 2,700,000 240,000 240,000 1,160,000
Supply and installation
Flange adapter set 1 0 0 400,000 400,000 0
For Weerasole

Supply and Installaion
Transmission Pump Nr 2 8,200,000 16,400,000 1,236,000 2,472,000 11,376,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 74,000 148,000 3,700 7,400 29,300
Supply and Installation
Discharge Valve Nr 2 915,000 1,830,000 45,800 91,600 362,000
Supply and Installation
Check Valve Nr 2 315,000 630,000 15,800 31,600 124,800
Supply and Installation
Flow control Valve Nr 1 305,000 305,000 15,250 15,250 60,390

Supply and Installation
Pipe work set 1 3,240,000 3,240,000 288,000 288,000 5,160,000
Supply and installation
Flange adapter set 1 0 0 400,000 400,000 0
For Elevation tank 0

Supply and Installaion
Transmission Pump Nr 2 820,000 1,640,000 120,000 240,000 1,140,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 8,500 17,000 425 850 3,366
Supply and Installation
Discharge Valve Nr 2 480,000 960,000 24,000 48,000 190,080
Supply and Installation
Check Valve Nr 2 30,000 60,000 1,500 3,000 11,880

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project 　        　　                        　 Final Report

App. 7.4 - 85



No. TP-04  Wahalkada, Transmission pump station (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount
Items

Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)

Supply and installation
Flow control valve Nr 1 14,000 14,000 700 700 2,772
Supply and Installation
Pipe work set 1 1,500,000 1,500,000 140,000 140,000 640,000
Supply and installation
Flange adapter set 1 0 0 220,000 220,000 0
For Back wash (1)

Supply and Installaion
Transmission Pump Nr 2 2,000,000 4,000,000 300,000 600,000 1,100,000
Supply and Installation
Main Motor Nr 2 included in above 0
Supply and Installation
Suction Sluice Valve Nr 2 49,300 98,600 2,465 4,930 19,523
Supply and Installation
Discharge Valve Nr 2 630,000 1,260,000 31,500 63,000 374,220
Supply and Installation
Check Valve Nr 2 260,000 520,000 13,000 26,000 154,440
Supply and Installation
Flow control Valve Nr 1 60,000 60,000 3,000 3,000 9,000

Supply and Installation
Pipe work set 1 4,000,000 4,000,000 420,000 420,000 1,900,000
Supply and installation
Flange adapter set 1 0 350,000 350,000
For Back wash (2)

Supply and Installaion
Transmission Pump Nr 2 970,000 1,940,000 150,000 300,000 530,000
Supply and Installation
Main Motor Nr 2 included in above 0
Supply and Installation
Suction Sluice Valve Nr 2 18,400 36,800 920 1,840 2,870
Supply and Installation
Discharge Valve Nr 2 585,000 1,170,000 29,250 58,500 91,260
Supply and Installation
Check Valve Nr 2 90,000 180,000 4,500 9,000 14,000

Supply and Installation
Pipe work set 1 2,800,000 2,800,000 240,000 240,000 470,000
Supply and installation
Flange adapter set 1 0 250,000 250,000 0

Total Cost 64,768,000 20,281,600 35,920,994
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Breakdown of Mechanical Work  WAHALKADA
No. TP-05 Kahatagollewa, Transmission pump station (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount
Supply and Installation
1.5 Ton Hoist Crane Nr 1 0 0 7,000,000 7,000,000 - 
Supply and Installation
Suction valve Nr 1 220,000 220,000 11,000 11,000 43,560 
Supply and installation
Station drainage pumps

set 2 135,000 270,000 6,750 13,500 53,460 
Supply and Installaion
Service pump Nr 2 135,000 270,000 6,750 13,500 187,110 
Supply and installation
Inspection galleria set 1 0 0 1,200,000 1,200,000 - 
Supply and Installation
Pipe work set 1 2,200,000 2,200,000 200,000 200,000 940,000 
Supply and installation
Flange adapter set 1 0 0 280,000 280,000 - 
For Kebithigollewa -
Supply and Installaion
Transmission Pump Nr 2 2,720,000 5,440,000 410,000 820,000 3,800,000 
Supply and Installation
Main Motor Nr 2 included in above 0 - 
Supply and Installation
Suction Sluice Valve Nr 2 18,400 36,800 920 1,840 7,286 
Supply and Installation
Discharge Valve Nr 2 600,000 1,200,000 30,000 60,000 237,600 
Supply and Installation
Check Valve Nr 2 140,000 280,000 7,000 14,000 55,440 
Supply and Installation
Flow control Valve Nr 1 98,000 98,000 4,900 4,900 19,404 
Supply and Installation
Pipe work set 1 2,000,000 2,000,000 180,000 180,000 860,000 
Supply and installation
Flange adapter set 1 0 0 250,000 250,000 - 
For Bogahawewa -
Supply and Installaion
Transmission Pump Nr 2 2,160,000 4,320,000 320,000 640,000 3,000,000 
Supply and Installation
Main Motor Nr 2 included in above 0 - 
Supply and Installation
Suction Sluice Valve Nr 2 31,500 63,000 1,575 3,150 12,474 
Supply and Installation
Discharge Valve Nr 2 600,000 1,200,000 30,000 60,000 237,600 
Supply and Installation
Check Valve Nr 2 140,000 280,000 7,000 14,000 55,440 
Supply and Installation
Flow control Valve Nr 1 132,000 132,000 6,600 6,600 26,136 
Supply and Installation
Pipe work set 1 6,500,000 6,500,000 325,000 325,000 2,788,500 
Supply and installation
Flange adapter set 1 0 0 280,000 280,000 - 

Total Cost 24,509,800 11,377,490 12,324,010

Items Unit Qty
FC Portion (Yen) LC Portion (Yen) Custom duty

(LKR)
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Breakdown of Mechanical Work  WAHALKADA
No. TP-06 Kebithigollewa, Transmission pump station (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount

Supply and Installation
1 Ton Hoist Crane Nr 1 0 0 5,000,000 5,000,000 0
Supply and Installaion
Transmission Pump Nr 2 1,160,000 2,320,000 170,000 340,000 1,600,000

Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 18,400 36,800 920 1,840 7,286
Supply and Installation
Discharge Valve Nr 2 600,000 1,200,000 30,000 60,000 237,600
Supply and Installation
Check Valve Nr 2 140,000 280,000 7,000 14,000 55,440

Supply and Installation
Flow control Valve Nr 1 42,000 42,000 2,100 2,100 8,316

Supply and Installation
Suction valve Nr 1 60,000 60,000 3,000 3,000 11,880

Supply and Installation
Pipe work set 1 3,000,000 3,000,000 260,000 260,000 1,300,000
Supply and installation
Flange adapter set 1 0 0 280,000 280,000 0
Supply and installation
Station drainage pumps set 2 135,000 270,000 6,750 13,500 53,460

Supply and Installaion
Service pump Nr 2 135,000 270,000 6,750 13,500 187,110
Supply and installation
Inspection galleria set 1 0 0 1,200,000 1,200,000 0

Total Cost 7,478,800 7,187,940 3,461,092

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)
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Breakdown of Mechanical Work  WAHALKADA
No. TP-07  Weerasole, Transmission pump station  (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount
Supply and Installation
2 Ton Hoist Crane Nr 1 0 0 7,000,000 7,000,000 0
Supply and Installation
Suction valve Nr 1 305,000 305,000 15,250 15,250 60,573
Supply and installation
Station drainage pumps set 2 135,000 270,000 6,750 13,500 53,622
Supply and Installaion
Service pump Nr 2 135,000 270,000 6,750 13,500 187,677
Supply and installation
Inspection galleria set 1 0 0 1,200,000 1,200,000 0
Supply and Installation
Pipe work set 1 2,100,000 2,100,000 180,000 180,000 900,000
Supply and installation
Flange adapter set 1 0 0 250,000 250,000 0
For Horowpothana 0

Supply and Installaion
Transmission Pump Nr 2 8,200,000 16,400,000 1,236,000 2,472,000 11,376,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 74,000 148,000 3,700 7,400 29,300
Supply and Installation
Discharge Valve Nr 2 915,000 1,830,000 45,800 91,600 362,000
Supply and Installation
Check Valve Nr 2 315,000 630,000 15,800 31,600 124,800
Supply and Installation
Flow control Valve Nr 1 305,000 305,000 15,250 15,250 60,573

Supply and Installation
Pipe work set 1 2,700,000 2,700,000 240,000 240,000 4,300,000
Supply and installation
Flange adapter set 1 0 0 400,000 400,000 0

Total Cost 24,958,000 11,930,100 17,454,545

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)
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Breakdown of Mechanical Work  WAHALKADA
No. TP-08 Horowpothana, Transmission pump station (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount
Supply and Installation
1.5 Ton Hoist Crane Nr 1 0 0 9,000,000 9,000,000 0
Supply and Installation
Suction valve Nr 1 305,000 305,000 15,250 15,250 60,390
Supply and installation
Station drainage pumps set 4 135,000 540,000 6,750 27,000 106,920
Supply and Installaion
Service pump Nr 2 135,000 270,000 6,750 13,500 187,110
Supply and installation
Inspection galleria set 1 0 0 1,500,000 1,500,000 0
Supply and Installation
Pipe work set 1 3,900,000 3,900,000 340,000 340,000 1,670,000
Supply and installation
Flange adapter set 1 0 0 250,000 250,000 0
For Rathmalgahawewa 0
Supply and Installaion
Transmission Pump Nr 2 1,790,000 3,580,000 270,000 540,000 2,480,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 18,400 36,800 920 1,840 7,286
Supply and Installation
Discharge Valve Nr 2 585,000 1,170,000 29,250 58,500 231,660
Supply and Installation
Check Valve Nr 2 90,000 180,000 4,500 9,000 35,640
Supply and Installation
Flow control Valve Nr 1 60,000 60,000 3,000 3,000 11,880
Supply and Installation
Pipe work set 1 2,000,000 2,000,000 180,000 180,000 860,000
Supply and installation
Flange adapter set 1 0 0 300,000 300,000 0
For Kahatasdigiliya 0
Supply and Installaion
Transmission Pump Nr 2 4,080,000 8,160,000 610,000 1,220,000 3,049,200
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 31,500 63,000 1,575 3,150 12,474
Supply and Installation
Discharge Valve Nr 2 600,000 1,200,000 30,000 60,000 237,600
Supply and Installation
Check Valve Nr 2 140,000 280,000 7,000 14,000 55,440
Supply and Installation
Flow control Valve Nr 1 220,000 220,000 11,000 11,000 43,560
Supply and Installation
Pipe work set 1 2,350,000 2,350,000 210,000 210,000 1,000,000
Supply and installation
Flange adapter set 1 0 0 300,000 300,000 0
For elevated tank
Supply and Installaion
Transmission Pump Nr 2 940,000 1,880,000 140,000 280,000 1,302,000 
Supply and Installation
Main Motor Nr 2 included in above 0 - 
Supply and Installation
Suction Sluice Valve Nr 2 10,200 20,400 510 1,020 4,039 
Supply and Installation
Discharge Valve Nr 2 535,000 1,070,000 26,750 53,500 211,860 
Supply and Installation
Check Valve Nr 2 60,000 120,000 3,000 6,000 23,760 
Supply and Installation
Flow control Valve Nr 1 29,000 29,000 1,450 1,450 5,742 
Supply and Installation
Pipe work set 1 1,700,000 1,700,000 150,000 150,000 730,000 

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)
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No. TP-08 Horowpothana, Transmission pump station (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount
Items

Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)

Supply and installation
Flange adapter set 1 0 0 300,000 300,000 - 

Total Cost 29,134,200 14,848,210 12,326,562
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Breakdown of Mechanical Work  WAHALKADA
No. TP-09 Kahatasdigiliya, Transmission pump station (Mechanical Works) Package 1 Waha

Unit Price Amount Unit Price Amount
Supply and Installation
1 Ton Hoist Crane Nr 1 0 0 5,000,000 5,000,000 0
Supply and Installaion
Transmission Pump Nr 2 1,500,000 3,000,000 220,000 440,000 2,000,000
Supply and Installation
Main Motor Nr 2 included in above 0 0
Supply and Installation
Suction Sluice Valve Nr 2 31,500 63,000 1,575 3,150 12,474
Supply and Installation
Discharge Valve Nr 2 600,000 1,200,000 30,000 60,000 237,600
Supply and Installation
Check Valve Nr 2 140,000 280,000 7,000 14,000 55,440
Supply and Installation
Flow control Valve Nr 1 60,000 60,000 3,000 3,000 11,880
Supply and Installation
Suction valve Nr 1 98,000 98,000 4,900 4,900 19,404
Supply and Installation
Pipe work set 1 3,500,000 3,500,000 310,000 310,000 1,500,000
Supply and installation
Flange adapter set 1 0 0 300,000 300,000 0
Supply and installation
Station drainage pumps set 2 135,000 270,000 6,750 13,500 53,460
Supply and installation
Inspection galleria set 1 0 1,200,000 1,200,000 0
Supply and Installaion
Service pump Nr 2 135,000 270,000 6,750 13,500 187,110

Total Cost 8,741,000 7,362,050 4,077,368

Items
Unit Qty

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)
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Breakdown of Butterfly valve

No. SM-01  Outlet valve at Sump tank

Unit Price Amount Unit Price Amount
Supply and installation
250mm Package 1: WAHALKADA Mnually operated butterfly valve Nr 2 60,000 120,000 10,000 20,000 29,700
Supply and installation
300mm Package 1: WAHALKADA Mnually operated butterfly valve Nr 2 98,000 196,000 10,000 20,000 48,510
Supply and installation
400mm

Package 1:
MAHAKANADARAWA Mnually operated butterfly valve Nr 4 220,000 880,000 20,000 80,000 217,800

Supply and installation
450mm Package 1: WAHALKADA Mnually operated butterfly valve Nr 4 305,000 1,220,000 20,000 80,000 301,950
Supply and installation
500mm

Package 1:
MAHAKANADARAWA Mnually operated butterfly valve Nr 4 585,000 2,340,000 30,000 120,000 579,150

Supply and installation
600mm Package A2: WAHALKADA Mnually operated butterfly valve Nr 2 640,000 1,280,000 40,000 80,000 316,800

MAHAKANADARAWA Package 1 3,220,000 200,000 796,950
WAHALKADA Package 1 2,816,000 200,000 696,960

Total Cost 6,036,000 400,000 1,493,910

FC Portion (Yen) LC Portion (Yen) Custom duty
(LKR)

Items Specification Unit Qty
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Anuradhapura North Water Supply Project (Wahalkaada) JPY = 1.69 LKR

Package 1: Mechanical Works for WTP

Duty St'd-by Ph1/St2 (kW) (Pole) Unit Price Amount Unit Price Amount
01-Distribution Chamber

Distribution Gate 2 0 0 Hand Operated Sluice 500mm dia. , L= 5.15m - - 1,300,000 2,600,000 260,000 520,000
Alum Tank 1 0 0 Rectangular 0.6mW x 1.8mL x 0.6mH - - 1,200,000 1,200,000 200,000 200,000
Others 1 0 0 - - 7,500,000 7,500,000 1,200,000 1,200,000

02-Flocculation/Sedimentation Basins
Inclined Plate 4 0 4 Up-flow, plastic 1.0mW x 1.1mL x 41 6plates - - 15,000,000 60,000,000 3,000,000 12,000,000
De-sludge Valve 12 0 12 Elecrtically Operated Eccentric 150 mm 0.2 4 500,000 6,000,000 25,000 300,000
Sump Drainage Pump 1 1 0 Submersible 0.1 m3/min x 15.0m 1.5 2 200,000 400,000 14,800 29,600
Sampling Pump 1 0 0 Self-priming Centrifugal 0.06 m3/min x 12.0m 0.4 2 300,000 300,000 22,200 22,200
Others 1 0 0 - - 13,000,000 13,000,000 3,000,000 3,000,000

03-Filters
Inflow Gate 4 0 4 Motorized Sluice 0.25mW x 0.25mH, L= 0.00m 0.75 4 2,600,000 10,400,000 180,000 720,000
Backwash Drainage  Gate 4 0 4 Motorized Sluice 0.3mW x 0.3mH, L= 0.00m 0.75 4 2,900,000 11,600,000 200,000 800,000
Effluent Valve 4 0 4 Motorized Butterfly 200mmdia. 0.4 4 600,000 2,400,000 30,000 120,000
Backwash Valve 4 0 4 Motorized Butterfly 250mmdia. 0.4 4 700,000 2,800,000 35,000 140,000
Air Scour Valve 4 0 4 Motorized Butterfly 200mmdia. 0.4 4 600,000 2,400,000 30,000 120,000
Drain Valve 4 0 4 Manual Sluice with Headstock 100mmdia. - - 200,000 800,000 12,000 48,000
Backwash Pump 2 1 0 Horizontal Centrifugal 6.3 m3/min x 8 m 11 4 1,000,000 3,000,000 74,000 222,000
Air Blower 2 1 0 Roots Blower 25.0 Nm3/min x 3500mmAq 22 2 3,500,000 10,500,000 500,000 1,500,000
Sump Drainage Pump 1 1 0 Submersible 0.1 m3/min x 15.0m 1.5 2 200,000 400,000 14,800 29,600
Underdrain System 4 0 4 Strainer nozzles 6.0 x 4.0 m - - 3,600,000 14,400,000 266,400 1,065,600
Others 1 0 0 - - 19,000,000 19,000,000 4,500,000 4,500,000

04-Chemical Building
Alum Dosing System

Alum Mixer 2 0 2 Vertical (2.0m x 2.0m x 2.5mH) 1.5 4 700,000 1,400,000 200,000 400,000
Alum Pump 1 1 0 Diaphragm 20 l/min x 10 m 0.75 4 1,500,000 3,000,000 111,000 222,000
Alum Crane 1 0 0 Diaphragm 21 l/min x 10 m 0.4 4 3,000,000 3,000,000 500,000 500,000
Others 1 0 0 - - 3,800,000 3,800,000 1,000,000 1,000,000

Chlorination System
Chlorine Container 2 5 0 Steel Container 1.0 t Cylinder - - 1,300,000 9,100,000 100,000 700,000
Weighing Scale 1 0 0 Losd Cell 4.0 t - - 6,000,000 6,000,000 200,000 200,000
Chlorinator - Pre 1 1 1 Self-Stand Vacuum 10 kg/hr 0.025 - 3,000,000 6,000,000 500,000 1,000,000
Chlorinator - Post 1 1 1 Self-Stand Vacuum 5 kg/hr 0.025 - 2,000,000 4,000,000 500,000 1,000,000
Injector 2 0 0 - - 300,000 600,000 100,000 200,000
Chlorine Crane 1 0 0 Motorized with Trolley 2.0 t 0.75 + 0.4 4 3,000,000 3,000,000 500,000 500,000
Exhaust Fan 3 0 0 Wall Mounted Fan 80 m3/min x 5 mmAq 0.4 4 300,000 900,000 30,000 90,000
Chlorine Neutralization Syste 1 0 0 Cl gas 1,000 kg/hr 8,000,000 8,000,000 300,000 300,000
Others 1 0 0 - - 3,200,000 3,200,000 1,000,000 1,000,000

05-Backwash Waste Tank
Recycle Inlet Gate 2 0 0 Manual Sluice 200mmdia. , L= 0.0m - - 600,000 1,200,000 150,000 300,000
Backwash Recovery  Pump 2 0 0 Submersible Slurry 1.5 m3/min x 17 m 11 4 1,500,000 3,000,000 111,000 222,000
Sludge Pump 2 0 0 Submersible Sludge 2.0 m3/min x 10 m 2.2 4 500,000 1,000,000 37,000 74,000
Others 1 0 0 - - 880,000 880,000 200,000 200,000

06-Sludge Thickener 0
Sludge Thickener 2 0 0 Circular Gravity 8.0 m dia. 0.4 4 6,000,000 12,000,000 300,000 600,000
Others 1 0 0 - - 880,000 880,000 70,000 70,000

07-Sludge Lagoons
Sludge Lagoon Inlet Gate 4 0 0 Manual Sluice 250mmdia. , L= 4.3m - - 700,000 2,800,000 100,000 400,000
Others 1 0 0 - - 130,000 130,000 30,000 30,000

Total 242,590,000 Yen 35,545,000 94,249,493
LKR 60,042,230

LKR (Roundup) 60,043,000

Specification
Motor FC Portion (Yen) LC Portion (Yen) Custom duty

(LKR)

Total

Facility/Equipment
Q'ty
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Wahalkada
Package 1: Electrical Works JPY = 1.69 LKR

Local Foreign

Yen Yen

Electrical Equipment and Installation
E02 Wahalkada Water Intake 23,760,000 9,630,000

E03 Wahalkada Water Treatment Plant 107,400,000 21,840,000

E06 Kahatagollewa Ground Reservoir 34,040,500 13,330,000

E07 Kebithgollewa Ground Reservoir 13,420,300 7,760,000

E07 Weerasole Ground Reservoir 27,255,800 12,730,000

E10 Horowpothana Ground Reservoir 38,732,400 21,070,000

E11 Kahatagasdigiliya Ground Reservoir 13,383,800 7,560,000

E15 Bogahawewa Elevated Tank 3,466,000 610,000

E16 Kah-Keb Medium Elevated Tank 3,540,000 930,000

E17 North Hor. City Elevated Tank 3,540,000 930,000

E18 West Hor. City Elevated Tank 3,540,000 930,000

E19 Rathmalgahawewa Elevated Tank 3,466,000 610,000

E20 Hamillewa Elevated Tank 3,466,000 610,000

E27 GND Transmission Pump Station 2-1 2,054,000 370,000
281,064,800 98,910,000

Total
Roundup Roundup

Yen Yen Yen LKR Yen
WTP & Intake 98,910,000 98,910,000 281,064,800 474,772,000 379,975,024

Anuradhapura North Integrated Water Supply Project

scription of Wo

Sub Total CONSTRUCTION COST

Local

Item No. scription of Wo

Total Amount

Foreign
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Package 1

Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

3,010,000

1,000,000

390,000

370,000

8,550,000

530,000

1,200,000

2,090,000

270,000

20,000

set

1

1

3sets

set 1

1

1

set

240,00010,000
Intake Dall Tube Flow meter
 for Wahalkada WTP set 1

set 1

9,630,00023,760,000

100,000

70,000 70,000

Remark
Rate

1,000,000

480,000

1,000,000

480,0007,920,000 7,920,000 1,188,000

set

1

1

210,000210,000

set

set

240,000

1,100,000

370,000

BILL OF QUANTITIES

Intake Pump VSD set 3

set

Anuradhapura North Integrated Water Supply Project

Item No. Facility Name Unit Q,ty
Total Amount

Sub-Total

Wahalkada Intake MCC

Instrumentation Panel

Intake Pump Pit Level Meter

GPRS Modem

Drainage Pump Panel set

Programable Logic Controller

Others, Cable, etc.

LS 1Installation of Electrical Material

1

1,100,000

1set

Sand Pump Panel

IntakePump Panel

LS 1

UPS set 1

Bill No. E02

Control Relay Panel

Wahalkada Water Intake

Fuel Storage Tank

Diesel Engine Generator

Electricity Metering Panel

2,620,000

1,150,000

2,850,000

1

sets

100,000

1,150,000

390,000

1,590,000

1,200,000

270,000

10,000

2,090,000

20,000

2,620,000

1,444,500

55,500

36,000

165,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

7,960,000

1,490,000

16,570,000

Control Relay Panel for MCC-1 set 1

set

Control Relay Panel for MCC-2-2

2

set

1,560,000

1,000,000

1

1 1,000,000

1

1

1

2

2,850,000

1 2,620,000

270,000

270,000

270,000

1,000,000

1,000,000

270,000

270,000

2

set 1

set

1,060,000

16,570,000

4,200,000

1,300,000

2,620,000

4,200,000

270,000

Remark
Rate

1

Total Amount

1,000,0001,000,000sets

set

set

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

2,620,000

3,240,000

1,150,000

1

1

1

1,490,000

5,700,000

2,620,000

4

1

Item No. Facility Name Unit Q,ty

440,000

3,270,000

Bill No. E03

set

set

990,000

Sludge Thickener Panel set 1

set

South Area Transmission Pump VSD

North Area Transmission Pump Panel

Filtrated Water Sampling Pump Pnael

setDe-suludge Valve Panel

Front of Filter Water Sampling Pump Pna set

Sedimentation Sump Drainage Pump Pane

setBackwash Recovery Pump Panel

Control Relay Panel for MCC-5-1

Control Relay Panel for MCC-4

Control Relay Panel for MCC-5-2

Air Blower Panel

set

Control Relay Panel for MCC-6

Sludge Drainage Pump Panel 

Sand Filter Panel

Alum Dosing Panel

Filter Sump Drainage Pump Panel

Wahalkada Water Treatment Plant

Sedimentation MCC-1

Chemical MCC-4

Electricity Metering Panel

Main Low Voltage Panel

Diesel Engine Generator

Backwash Pump SS

Rapid Filter MCC-2

Fuel Storage Tank

Transmission Pump MCC-5

3,240,000

1

1

990,000

440,000

3,270,000

1

set

Sludge MCC-6 1,990,000

Control Relay Panel for MCC-2-1

set 1,150,0001

set

set 1

set 2 650,000

1,000,000

North Area Transmission Pump VSD

set 3,980,000

set

set

Inlet Water Sampling Pump Pnael set

270,000

set 1

set

1,490,000

1

set

390,000

1

1

270,000

390,000

270,000

270,000

1,560,000

1,060,000

1

530,000

2 1,060,000530,000

2

4

1

270,000

390,000

390,000

set

Wahalkada ET Transmission Pump Panel sets

set

set

South Area Transmission Pump Panel set

1set

Transmission Pump Room Drainage Pane

270,000

2

Backwash Pump Panel set 2

270,000

390,000Chlorination Room Panel set 1

1,490,000

1,490,000

1,990,000

1,000,000

1,490,000

270,000

390,000 390,000

390,000

530,000

390,000 780,000

540,000

1,200,000

270,000 270,000

270,000

390,000

1,200,000

390,000Sludge Pump Panel set 1

Filter Room Instrumentation Panel set 1

Chemical Room Instrumentation Panel set 1 1,200,000 1,200,000

Transmission Pump Instrumentation Pane set 1 1,200,000 1,200,000

2,485,500

set
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

Remark
Rate Total Amount

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

Item No. Facility Name Unit Q,ty

11,770,000

3,920,000

Filter Room Programable Logic
Controller set 1 4,660,000 4,660,000
Chemical Room Programable Logic
Controller set 1 880,000 880,000
Transmission Pump Programable Logic
Controller set 1 4,630,000 4,630,000

GPRS Modem set 1 20,000 370,000 20,000 370,000

Opereters Work Station-1 SCADA set 1 10,670,000 10,670,000

Opereters Work Station-2 SCADA set 1 10,670,000 10,670,000

Alalm Plinter set 1 150,000 150,000

Document Plinter set 1 150,000 150,000

5kVA UPS set 1 290,000

230,000

290,000

2kVA UPS set 3 150,000 450,000

690,000
Transmission Dall Tube Flow meter
 for Wahalkada set 1 20,000 320,000 20,000 320,000
Transmission Pressure Switch
 for Wahalkada set 1 10,000 230,000

30,000Chemical Dosing Flow Meter set 3 10,000

10,000 230,000
Transmission Dall Tube Flow meter
 for North Area set 1 50,000 890,000 50,000 890,000

230,000

1,030,000 60,000 1,030,000
Transmission Dall Tube Flow meter
 for South Area set 1

Transmission Pressure Switch
 for North Area

Backwash recovery Dall Tube Flow
meter set 1 20,000

10,000set 1 10,000 230,000

320,000

1 10,000

set 1

Filter Backwash Drainage Supm Level

10,000 240,000

10,000 240,000

10,000 240,000

20,000 320,000

10,000 240,000set 1 10,000 240,000

Sludge Discharge Sump Level

1

Installation of Electrical Material LS 1

Others, Cable, etc. LS

Sub-Total 107,400,000 21,840,000

36,000

154,500

230,000

3,276,000

34,500

48,000

36,000

36,000

240,000 36,000

34,500

48,000

34,500

133,500

55,500

103,500

10,000

Pump Pit Water Level Meter set 1 240,000 10,000

10,000
Transmission Pressure Switch
 for South Ares set

WTP Elevated Tank Level Meter set

10,000

240,000

1

60,000

230,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

4,260,000

1,420,500

370,000

2,300,000

20,000

5,700,000

1,474,500

5,700,0002,850,000

2,850,000

290,000

530,000

2

2

370,000

Control Relay Panel

Kebithgollewa GR Transmission Pump
Panel

GPRS Modem

1

1

2

2

set 1

set 1

set

set

Elevated Tank Level Meter

Transmission Pressure Switch for
Kebithgollewa
Transmission Dall Tube Flow meter for
Bogahawewa

Ground Reservoir Level Meter

670,000670,000

230,000 230,000

150,000

Chlorination Room Panel

1Installation of Electrical Material

LS 1

Transmission Pressure Switch for
Bogahawewa

1

set

Sub-Total

Instrumentation Panel set

UPS

Kahatagollewa GR MCC

Programable Logic Controller

Local SCADA System

Bogahawewa ET Transmission Pump
Panel

Kebithgollewa GR Transmission Pump
VSD set

sets

sets

Bogahawewa ET Transmission Pump
VSD

Katahagollewa ET Transmission Pump
Panel

sets

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

1,000,000 1,000,000set

Total Amount

9,830,000set

Kahatagollewa Ground Reservoir

590,000

1Electricity Metering Panel

590,000Diesel Engine Generator

Item No. Facility Name

9,830,000

Q,ty

Bill No. E06

Fuel Storage Tank set

20,000

2

240,000

290,000

2,620,000

1,490,000

set

1

Unit

1

1

set

1

set

set

1

set

1,060,000

390,000

970,000

230,000

10,000 10,000

3,560,000

10,000

2,300,000

150,000

10,000

970,00060,000

230,000 10,000

Remark
Rate

40,000

10,000

10,000

2,620,000

1,490,000

60,000

13,330,00034,040,500

Transmission Dall Tube Flow meter for
Kebithgollewa set 1

Transmission Pressure Switch for
Kahatagollewa

set

Others, Cable, etc.

LS

set 1

40,000

10,000

20,000

1

1

set 1

390,000

1,200,0001 1,200,000

10,000

240,000

230,000

Transmission Dall Tube Flow meter for
Kahatagollewa set 1 20,000

1set 230,00010,000

320,000

3,560,000

320,000

240,000

240,000

34,500

1,060,000

530,000

530,000

1,060,000

100,500

55,500

48,000

36,000

36,000

1,999,500

34,500

145,500

34,500
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

1,890,000

630,300

20,000 370,000 20,000

520,000 30,0001 30,000

240,000

370,000GPRS Modem set 1

1,760,000 1,760,000Programable Logic Controller set 1

710,000

1,200,000

390,000

1,420,000
Kebithgollewa ET Transmission Pump
SS set 2

13,420,300 7,760,000Sub-Total

Others, Cable, etc.

Installation of Electrical Material LS 1

LS 1

UPS set 1

230,000

150,000 150,000

520,000
Transmission Pressure Switch for
Kebithgollewa set 1 10,000 230,000 10,000

Transmission Dall Tube Flow meter for
Kebithgollewa set

Elevated Tank Level Meter set 1

10,000

10,000

10,000

240,000 10,000

240,000Ground Reservoir Level Meter set 1 240,000

1,200,000Instrumentation Panel set 1

390,000Chlorination Room Panel set 1

530,000 1,060,000
Kebithgollewa ET Transmission Pump
Panel sets 2

1,150,000 1,150,000Control Relay Panel set 1

2,140,000 2,140,000Kebithgollewa GR MCC set 1

180,000 180,000Fuel Storage Tank set 1

Diesel Engine Generator set 1 370,000 6,160,000 370,000 6,160,000

Remark

Bill No. E07 Kebithgollewa Ground Reservoir
Electricity Metering Panel set 1 1,000,000 1,000,000

Anuradhapura North Integrated Water Supply Project
BILL OF QUANTITIES

Item No. Facility Name Unit Q,ty
Rate Total Amount

924,000

55,500

1,164,000

36,000

78,000

34,500

36,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

3,590,000

1,195,800

1,200,000

390,000

1,760,000

2 3,980,000 7,960,000

1

Instrumentation Panel

Transmission Pressure Switch for
Horoepothana set 1

Programable Logic Controller set 1

1

1

Ground Reservoir Level Meter

sets

sets

1,760,000

530,000

1

10,000

2

1

10,000

1Installation of Electrical Material LS

set

Chlorination Room Panel set

set

Horowpothana GR Transmission Pump
VSD

1,030,0001,030,000

27,255,800Sub-Total

LSOthers, Cable, etc.

150,000

GPRS Modem set

1,060,000

10,000

10,000

3,560,000

1,909,50012,730,000

150,000

Remark
Rate

240,000 240,000

20,000

1,200,000

20,000 370,000

1

Weerasole Ground Reservoir
Electricity Metering Panel

1,150,000

set 1 10,860,000 10,860,000

set

Bill No. E09

Diesel Engine Generator

Item No. Facility Name Unit Q,ty

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

set 1,000,0001

Total Amount

01,000,000

Fuel Storage Tank

Weerasole ET Transmission Pump Panel

Control Relay Panel

Weerasole GR MCC

set 1UPS

set

Horowpothana GR Transmission Pump
Panel

Local SCADA System set

530,000

390,000

650,000 650,000

290,000

2,140,000

290,000

2,140,000

1,060,000

set 1

2

55,500370,000

1,150,000

Transmission Dall Tube Flow meter for
Horowpothana 1

34,500230,000230,000

60,00060,000

36,000

3,560,000

set 154,500

1set

1

1,629,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

5,350,000

1,782,400

GPRS Modem set 1

1
Rathmalgahawera Transmission Pump
VSD set

1,060,000

7,960,000

Chlorination Room Panel set

2

Control Relay Panel

2,485,500

2 3,980,000

2 2,850,000

10,000

390,000

1,200,000

20,000 370,000

set

1

1 10,000

Instrumentation Panel set 1

Transmission Dall Tube Flow meter for
Kahatagasdigiliya set 1

1set

890,000

Transmission Pressure Switch for
Rathmalgahawewa 230,000

50,000

1

3,560,000

10,000

370,000

1,200,000

Horowpothana ET Transmission Pump
Panel
Rathmalgahawewa ET Transmission
Pump Panel
Kahatagasdigiliya ET Transmission
Pump Panel

2

Programable Logic Controller

530,000

390,000

2,960,000

20,000

1

set 1

1 3,560,000

10,000

2,960,000

set 1

set

sets 2

1

240,000

Transmission Pressure Switch for
Kahatagasdigiliya set

UPS set

LS 1

Others, Cable, etc. LS 1

Installation of Electrical Material

Sub-Total

Kahatagasdigiliya Transmission Pump
VSD set

Local SCADA System set

Rambewa GR MCC

sets

1Fuel Storage Tank set 290,000

sets

set

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

set 1,000,0001

Total Amount

1,000,000Electricity Metering Panel

1 16,570,000 16,570,000990,000990,000Diesel Engine Generator set

Remark
Rate

Item No. Facility Name Unit Q,ty

Bill No. E10 Horowpothana Ground Reservoir

21,070,000

240,000

230,000

690,000

230,000

460,000

230,000

10,000

230,000

38,732,400

1,060,000

240,000

890,000

230,000

690,000

460,000

690,000 40,000 690,000

240,000

230,000

1 150,000

230,000

10,000

Transmission Dall Tube Flow meter for
Rathmalgahawewa

1

40,000

50,000

1 10,000

Ground Reservoir Level Meter set

Transmission Dall Tube Flow meter for
Horowpothana

Elevated Tank Level Meter

Transmission Pressure Switch for
Hamillewa set

set
Transmission Pressure Switch for
Horowpothana

set

Transmission Dall Tube Flow meter for
Hamillewa set

10,000

30,000

1

1

40,000

2,490,000

1,490,000

530,000

530,000

290,000

2,490,000

1,490,000

1,060,000

5,700,000

150,000

10,000

30,000

10,000

40,000

10,000

10,000

55,500

36,000

36,000

69,000

34,500

103,500

34,500

3,160,500

34,500

103,500

34,500

133,500
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

3,590,000

1,195,800

1,200,000

390,000

1,760,000

2 3,980,000 7,960,000

1

Instrumentation Panel

Transmission Pressure Switch for
Horoepothana set 1

Programable Logic Controller set 1

1

1

Ground Reservoir Level Meter

sets

sets

1,760,000

530,000

1

10,000

2

1

10,000

1Installation of Electrical Material LS

set

Chlorination Room Panel set

set

Horowpothana GR Transmission Pump
VSD

1,030,0001,030,000

27,255,800Sub-Total

LSOthers, Cable, etc.

150,000

GPRS Modem set

1,060,000

10,000

10,000

3,560,000

1,909,50012,730,000

150,000

Remark
Rate

240,000 240,000

20,000

1,200,000

20,000 370,000

1

Weerasole Ground Reservoir
Electricity Metering Panel

1,150,000

set 1 10,860,000 10,860,000

set

Bill No. E09

Diesel Engine Generator

Item No. Facility Name Unit Q,ty

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

set 1,000,0001

Total Amount

01,000,000

Fuel Storage Tank

Weerasole ET Transmission Pump Panel

Control Relay Panel

Weerasole GR MCC

set 1UPS

set

Horowpothana GR Transmission Pump
Panel

Local SCADA System set

530,000

390,000

650,000 650,000

290,000

2,140,000

290,000

2,140,000

1,060,000

set 1

2

55,500370,000

1,150,000

Transmission Dall Tube Flow meter for
Horowpothana 1

34,500230,000230,000

60,00060,000

36,000

3,560,000

set 154,500

1set

1

1,629,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

5,350,000

1,782,400

GPRS Modem set 1

1
Rathmalgahawera Transmission Pump
VSD set

1,060,000

7,960,000

Chlorination Room Panel set

2

Control Relay Panel

2,485,500

2 3,980,000

2 2,850,000

10,000

390,000

1,200,000

20,000 370,000

set

1

1 10,000

Instrumentation Panel set 1

Transmission Dall Tube Flow meter for
Kahatagasdigiliya set 1

1set

890,000

Transmission Pressure Switch for
Rathmalgahawewa 230,000

50,000

1

3,560,000

10,000

370,000

1,200,000

Horowpothana ET Transmission Pump
Panel
Rathmalgahawewa ET Transmission
Pump Panel
Kahatagasdigiliya ET Transmission
Pump Panel

2

Programable Logic Controller

530,000

390,000

2,960,000

20,000

1

set 1

1 3,560,000

10,000

2,960,000

set 1

set

sets 2

1

240,000

Transmission Pressure Switch for
Kahatagasdigiliya set

UPS set

LS 1

Others, Cable, etc. LS 1

Installation of Electrical Material

Sub-Total

Kahatagasdigiliya Transmission Pump
VSD set

Local SCADA System set

Rambewa GR MCC

sets

1Fuel Storage Tank set 290,000

sets

set

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

set 1,000,0001

Total Amount

1,000,000Electricity Metering Panel

1 16,570,000 16,570,000990,000990,000Diesel Engine Generator set

Remark
Rate

Item No. Facility Name Unit Q,ty

Bill No. E10 Horowpothana Ground Reservoir

21,070,000

240,000

230,000

690,000

230,000

460,000

230,000

10,000

230,000

38,732,400

1,060,000

240,000

890,000

230,000

690,000

460,000

690,000 40,000 690,000

240,000

230,000

1 150,000

230,000

10,000

Transmission Dall Tube Flow meter for
Rathmalgahawewa

1

40,000

50,000

1 10,000

Ground Reservoir Level Meter set

Transmission Dall Tube Flow meter for
Horowpothana

Elevated Tank Level Meter

Transmission Pressure Switch for
Hamillewa set

set
Transmission Pressure Switch for
Horowpothana

set

Transmission Dall Tube Flow meter for
Hamillewa set

10,000

30,000

1

1

40,000

2,490,000

1,490,000

530,000

530,000

290,000

2,490,000

1,490,000

1,060,000

5,700,000

150,000

10,000

30,000

10,000

40,000

10,000

10,000

55,500

36,000

36,000

69,000

34,500

103,500

34,500

3,160,500

34,500

103,500

34,500

133,500
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

1,870,000

623,800

20,000 370,000 20,000 370,000

1,760,000 1,760,000

GPRS Modem set 1

Programable Logic Controller set 1

710,000 1,420,000
Kahatagasdigiliya ET Transmission
Pump SS set 2

13,383,800 7,560,000Sub-Total

Others, Cable, etc. LS 1

Installation of Electrical Material LS 1

UPS set 1 150,000 150,000

230,000 10,000 230,000
Transmission Pressure Switch for
Kahatagasdigiliya set 1 10,000

20,000 320,000 20,000 320,000
Transmission Dall Tube Flow meter for
Kahatagasdigiliya set 1

10,000 240,000 10,000 240,000Elevated Tank Level Meter set 1

10,000 240,000 10,000 240,000Ground Reservoir Level Meter set 1

1,200,000 1,200,000Instrumentation Panel set 1

390,000 390,000Chlorination Room Panel set 1

530,000 1,060,000
Kahatagasdigiliya ET Transmission
Pump Panel sets 2

1,150,000 1,150,000Control Relay Panel set 1

2,140,000 2,140,000Kahatagasdigiliya GR MCC set 1

180,000 180,000Fuel Storage Tank set 1

Diesel Engine Generator set 1 370,000 6,160,000 370,000 6,160,000

Remark

Bill No. E11 Kahatagasdigiliya Ground Reservoi
Electricity Metering Panel set 1 1,000,000 1,000,000

Anuradhapura North Integrated Water Supply Project
BILL OF QUANTITIES

Item No. Facility Name Unit Q,ty
Rate Total Amount

924,000

55,500

1,134,000

36,000

48,000

34,500

36,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

372,000

124,000

Anuradhapura North Integrated Water Supply Project
BILL OF QUANTITIES

Item No. Facility Name Unit Q,ty
Rate Total Amount

Remark

Bill No. E15 Bogahawewa Elevated Tank

Instrumentation Panel set 1 1,200,000 1,200,000

Chlorination Panel set 1 1,200,000 1,200,000

Overhead Tank Level Meter set 1 10,000 240,000 10,000 240,000 36,000

Programable Logic Controller set 1 440,000 440,000

GPRS Modem set 1 20,000 370,000

UPS set

Installation of Electrical Material

1 100,000 100,000

1

610,000

20,000 370,000 55,500

Sub-Total

LS

Others, Cable, etc. LS

91,5003,466,000

1
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

405,000

135,000

1,200,000

10,000 36,000240,000

320,000

100,000 100,000

1,200,000

10,000

370,000

930,0003,540,000

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

Remark
Rate

240,000

Total Amount

30,000

UPS set

LS

Item No. Facility Name

Transmission Dall Tube Flow meter for
Bogahawewa

Bill No. E15 Kah-Keb Medium Elevated Tank

Instrumentation Panel

Unit Q,ty

Sub-Total

LS 1

Others, Cable, etc.

Installation of Electrical Material

set

set

1

1

55,500

Programable Logic Controller

GPRS Modem 20,000

set 320,000

1 440,000

20,000

440,000

370,000

30,000

1

1Overhead Tank Level Meter

set

set

set

Chlorination Panel

48,000

139,500

1 1,200,000 1,200,000

1

1
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

405,000

135,000

1,200,000

10,000 36,000240,000

320,000

100,000 100,000

1,200,000

10,000

370,000

930,0003,540,000

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

Remark
Rate

240,000

Total Amount

30,000

UPS set

LS

Item No. Facility Name

Transmission Dall Tube Flow meter for
North Hor.City

Bill No. E16 North Hor. City Elevated Tank

Instrumentation Panel

Unit Q,ty

Sub-Total

LS 1

Others, Cable, etc.

Installation of Electrical Material

set

set

1

1

55,500

Programable Logic Controller

GPRS Modem 20,000

set 320,000

1 440,000

20,000

440,000

370,000

30,000

1

1Overhead Tank Level Meter

set

set

set

Chlorination Panel

48,000

139,500

1 1,200,000 1,200,000

1

1
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

405,000

135,000

100,000

240,000

1,200,000

30,000

240,000

370,000

1,200,000

100,000

370,000

Overhead Tank Level Meter

Bill No. E17 West Hor. City Elevated Tank

Instrumentation Panel

Chlorination Panel

LS 1Others, Cable, etc.

1

GPRS Modem

set

Programable Logic Controller

set

Sub-Total

set

Transmission Dall Tube Flow meter for
West Hor.City

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

UPS set 1

Item No. Facility Name Unit Q,ty Remark
Rate Total Amount

10,000

440,000

20,000

3,540,000

1

1,200,000

10,000

440,000

1 36,000

139,500

1 1,200,000

320,000 48,000

930,000

set 1 30,000 320,000

55,500

set

20,000set 1
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

372,000

124,000

Programable Logic Controller set 1

240,000

610,0003,466,000

Q,ty

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

Remark
Rate Total Amount

100,000

440,000

20,000

Instrumentation Panel

set

20,000setGPRS Modem

240,000

set

Item No. Facility Name Unit

Bill No. E18 Rathmalgahawewa Elevated Tank

Sub-Total

Installation of Electrical Material

Chlorination Panel set

UPS set

LS 1

LS 1

Others, Cable, etc.

Overhead Tank Level Meter

1 370,000 370,000

1 1,200,000

10,000

1,200,000

10,000

1,200,000

1

1 1,200,000

440,000

91,500

100,0001

36,000

55,500
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

372,000

124,000

set 1 1,200,000

1,200,0001,200,000set

Bill No. E19 Hamillewa Elevated Tank

Instrumentation Panel

Overhead Tank Level Meter

set

20,000

UPS

10,000

440,000

BILL OF QUANTITIES
Anuradhapura North Integrated Water Supply Project

LS 1Installation of Electrical Material

set 1

Sub-Total 91,500

100,000set

Chlorination Panel

LS 1

55,500set 1

1

Remark
Rate

Others, Cable, etc.

1

240,000

370,000GPRS Modem

Programable Logic Controller

Total Amount

370,000

1

Item No. Facility Name Unit Q,ty

610,0003,466,000

36,000

100,000

1,200,000

10,000

440,000

20,000

240,000
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Custom Duty
Local Foreign Local Foreign Foreign
Yen Yen Yen Yen Yen

220,500

73,500

Instrumentation Panel 1,200,000

440,000

370,0002,054,000

Total Amount

1

100,000100,000

1,200,000

LS 1

BILL OF QUANTITIES

Bill No. E26

Remark
Rate

set

LS 1Installation of Electrical Material

Anuradhapura North Integrated Water Supply Project

Item No. Facility Name Unit Q,ty

set 1

1

UPS

GND Transmission Pump Station 2-

1Programable Logic Controller set

55,500

55,500GPRS Modem

Others, Cable, etc.

set

Sub-Total

370,000

440,000

20,00020,000 370,000
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2000 Wahalkada System

(LKR) (JPY) (LKR) (JPY)

2000 Wahalkada System

BELOW SCOPE IS LIMITED TO TRANSMISSION AND DISTRIBUTION FACILTIES

Package 1

Wahalkada North

2 (A) Transmission and Distrribution Facilities - North

2.5（A) Ground Sumps (A) 48,880,790 12,879,322
2.6（A) Elevated Tanks (A) 145,680,826 32,292,471
2.7（A) Building Work (A) 70,759,140 18,861,880
2.8（A) Landscaping and fencing (A) 5,576,360 547,180
2.9.2（A) Commissioning and Test run (A) 2,160,000 129,808
2.10.1（A) Miscellaneous works (A) 780,800 10,360,400

SUBTOTAL 273,837,916 75,071,060

Wahalkada South

2 (B) Transmission and Distrribution Facilities - South

2.5（B) Ground Sumps (B) 73,307,720 20,075,878
2.6（B) Elevated Tanks (B) 185,232,263 40,787,590
2.7（B) Building Work (B) 102,390,760 25,513,380
2.8（B) Landscaping and fencing (B) 8,300,200 829,700
2.9.2（B) Commissioning and Test run (B) 2,160,000 129,808
2.10.1（B) Miscellaneous works (B) 1,366,400 18,130,700

SUBTOTAL 372,757,343 105,467,056
Package 1 646,595,259 180,538,116

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

BOQ_Anuradapura 27Oct2012
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2.5 Ground Sumps (A)

Kabithigollewa 500m3 Ls 1 0 14,698,707 1,489,121
Kahatagollewa1,000m3 Ls 1 0 31,106,056 3,109,123
Yard Piping

Kabithigollewa Yard Piping Ls 1 1,538,013 4,140,539
Kahatagollewa Yard Piping Ls 1 1,538,013 4,140,539

TOTAL 2.5 (A) 48,880,790 12,879,322

Ground Sumps (B)

Weerasole 1,500m3 Ls 1 0 31,106,056 3,109,123
Horowpothana1,000m3 Ls 1 0 22,843,179 2,288,296
Kahatagasdigiliya 500m3 Ls 1 0 14,698,707 1,489,121
Yard Piping

Weerasole Yard piping Ls 1 1,651,297 5,693,247
Horowpothana Yard Piping Ls 1 1,538,013 4,140,539
Kahatagasdigiliya Piping Ls 1 1,470,467 3,355,552

TOTAL 2.5 (B) 73,307,720 20,075,878

2.6 Elevated Tanks (A)

Wahalkada 500 m3 Ls 1 0 21,612,059 2,568,958
Kebithigollewa 750 m3 Ls 1 0 30,832,690 3,676,666
Keb-Kah 250 m3 Ls 1 0 15,955,120 1,878,799
Kahatagollewa 250m3 Ls 1 0 15,955,120 1,878,799
Bogahawewa 2,000 m3 Ls 1 0 50,874,852 6,134,372
Yard Piping

Wahalkada Yard Piping Ls 1 2,532,804 3,649,885
Kebithigollewa Yard Piping Ls 1 1,440,085 2,752,276
Keb-Kah Yard Piping Ls 1 2,532,804 3,649,885
Kahatagollewa Yard Piping Ls 1 1,340,991 1,764,195
Bogahawewa Yard Piping Ls 1 2,604,301 4,338,635
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TOTAL 2.6(A) 145,680,826 32,292,471

Elevated Tanks (B)

Horowpothana 500 m3 Ls 1 0 21,612,059 2,568,958
Horowpothana North 250 m3 Ls 1 0 15,955,120 1,878,799
Horowpothana West 750 m3 Ls 1 0 30,832,690 3,676,666
Hamillewa 1,250 m3 Ls 1 0 39,389,074 4,771,432
Kahagasdigiliya 1,500 m3 Ls 1 0 42,819,875 5,218,684
Rathmalgahawewa 500 m3 Ls 1 0 21,612,059 2,568,958
Yard Piping

Horowpothana Yard Piping Ls 1 1,440,085 2,752,276
Horowpothana North Yard Piping Ls 1 2,532,804 3,649,885
Horowpothana West Yard Piping Ls 1 2,532,804 3,649,885
Hamillewa Yard Piping Ls 1 2,532,804 3,649,885
Kahagasdigiliya Yard Piping Ls 1 1,440,085 2,752,276
Rathmalgahawewa Yard Piping Ls 1 2,532,804 3,649,885

TOTAL 2.6 (B) 185,232,263 40,787,590

2.7 Building Work (A)

2.7.1 Pump house / Power Control Unit

Kebithigollewa P/H and PCU 120 m2 m2 120 48,398 12,655 42,184 5,807,760 1,518,600
Kahatagollewa P/H and PCU 120m2 m2 120 48,398 12,655 42,184 5,807,760 1,518,600

2.7.2 Stand-by Generator house

Kebithigollewa  Generator/H 20m2 m2 20 39,304 5,995 29,975 786,080 119,900
Kahatagollewa  Generator/H 20m2 m2 20 39,304 5,995 29,975 786,080 119,900

2.7.3 Area Engineers Offfice / Operation Complex (AEO/OC)

Kebithigollewa AEO/OC 125 m2 m2 125 37,500 15,253 38,133 4,687,500 1,906,625
Bogahawewa AEO/OC 125 m2 m2 125 37,500 15,253 38,133 4,687,500 1,906,625
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2.7.4 Staff Quarters (S/Q)

Kebithigollewa S/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Bogahawewa S/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900

2.7.5 Caretaker/Operator Quarters (CO/Q)

Kebithigollewa CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Keb-Kah CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Kahatagagollewa CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Bogahawewa CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900

2.7.6 Chlorination Building (C/B)

Kebithigollewa CO/Q 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Keb-Kah CO/Q 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Kahatagagollewa CO/Q 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Bogahawewa CO/Q 100 m2 m2 100 43,932 17,869 44,673 4,393,200 1,786,900

2.7.7 Workhop

Kebithigollewa  W/S 170 m2 m2 170 43,932 17,869 44,673 7,468,440 3,037,730

2.7.8 Guardhouse

Guardhouse 20m2 x 4 m2 80 39,304 5,995 29,975 3,144,320 479,600
TOTAL 2.7 (A) 70,759,140 18,861,880

2.7 Building Work

2.7.1 Pump house / Power Control Unit

Weerasole P/H and PCU 100 m2 m2 100 48,398 12,655 42,184 4,839,800 1,265,500
Horowpothana P/H and PCU 120 m2 m2 120 48,398 12,655 42,184 5,807,760 1,518,600
Kahatagasdigiliya P/H and PCU 100 m2 m2 100 48,398 12,655 42,184 4,839,800 1,265,500

2.7.2 Stand-by Generator house
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 Weerasole Generator/H 30m2 m2 30 39,304 5,995 29,975 1,179,120 179,850
 Horowpothana Generator/H 40m2 m2 40 39,304 5,995 29,975 1,572,160 239,800
Kahatagasdigiliya Generator/H 30m2 m2 30 39,304 5,995 29,975 1,179,120 179,850

2.7.3 Area Engineers Offfice / Operation Complex (AEO/OC)

Horowpothana AEO/OC 125 m2 m2 125 37,500 15,253 38,133 4,687,500 1,906,625
Kahatagasdigiliya AEO/OC 125 m2 m2 125 37,500 15,253 38,133 4,687,500 1,906,625

2.7.4 Staff Quarters (S/Q)

Horowpothana S/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Kahatagasdigiliya S/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900

2.7.5 Caretaker/Operator Quarters (CO/Q)

Weerasole CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Horowpothana CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Horowpothana North CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Horowpothana West CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Hamilllewa CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Kahatagasdigiliya CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900
Rathamalgahawewa CO/Q 100 m2 m2 100 33,824 5,159 25,796 3,382,400 515,900

2.7.6 Chlorination Building (C/B)

Weerasole C/B 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Horowpothana C/B 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Horowpothana North C/B 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Horowpothana West C/B 100 m2 m2 100 43,932 17,869 44,673 4,393,200 1,786,900
Kaahtagasdigiliya C/B 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Hamilllewa C/B 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
Rathamalgahawewa C/B 100 m2 m2 100 42,987 11,240 37,468 4,298,700 1,124,000
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2.7.7 Workhop

Horowpothana W/S 170 m2 m2 170 43,932 17,869 44,673 7,468,440 3,037,730

2.7.8 Guardhouse

Guardhouse 20m2 x 7 m2 140 39,304 5,995 29,975 5,502,560 839,300
TOTAL 2.7 (B) 102,390,760 25,513,380

2.8 Landscaping and fencing (A)

2.8.1 Fencing Chainlink Fence h=2.3m
Kebithgollewa 1.0 Acr m 260 1,320 201 1,006 343,200 52,260
Keb-Kah 0.5 Acr m 180 1,320 201 1,006 237,600 36,180
Kahatagollewa 1.0 Acr m 260 1,320 201 1,006 343,200 52,260
Bogahawewa 2.0 Acr m 360 1,320 201 1,006 475,200 72,360
Gates 8 nos 8 59,920 9,140 45,699 479,360 73,120

2.8.2 Internal Road & Parking

Kebithgollewa  1.0Acr 60m x 4m(w) m2 240 2,995 200 2,027 718,800 48,000
Keb-Kah  0.5Acr 50m x 4m(w) m2 200 2,995 200 2,027 599,000 40,000
Kahatagollewa  1.0Acr 60m x 4m(w) m2 240 2,995 200 2,027 718,800 48,000
Bogahawewa  2.0Acr 90m x 4m(w) m2 360 2,995 200 2,027 1,078,200 72,000

2.8.3 Drainage

Kebithgollewa  1.0Acr half Qty of fencing m 130 1,100 100 771 143,000 13,000
Keb-Kah  0.5Acr half Qty of fencing m 90 1,100 100 771 99,000 9,000
Kahatagollewa  1.0Acr half Qty of fencing m 130 1,100 100 771 143,000 13,000
Bogahawewa  2.0Acr half Qty of fencing m 180 1,100 100 771 198,000 18,000
TOTAL 2.8 (A) 5,576,360 547,180

2.8 Landscaping and fencing (B)

2.8.1 Fencing Chainlink Fence h=2.3m
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Weerasole 1.0 Acr m 260 1,320 201 1,006 343,200 52,260
Horowpothana 0.5 Acr m 180 1,320 201 1,006 237,600 36,180
Horowpothana North 0.5 Acr m 180 1,320 201 1,006 237,600 36,180
Horowpothana West 0.5 Acr m 180 1,320 201 1,006 237,600 36,180
Hamillewa 0.5 Acr m 180 1,320 201 1,006 237,600 36,180
Kahatagasdigiliya 1.0 Acr m 260 1,320 201 1,006 343,200 52,260
Rathmalgahawewa 1.0 Acr m 260 1,320 201 1,006 343,200 52,260
Surge Tank m 100 1,320 201 1,006 132,000 20,100
Gates 2Gates/area, 1gate/surge nos 15 59,920 9,140 45,699 898,800 137,100

2.8.2 Internal Road & Parking

Weerasole  1Acr 60m x 4m(w) m2 240 2,995 200 2,027 718,800 48,000
Horowpothana  0.5Acr 50m x 4m(w) m2 200 2,995 200 2,027 599,000 40,000
Horowpothana North  0.5Acr 50m x 4m(w) m2 200 2,995 200 2,027 599,000 40,000
Horowpothana West  0.5ACr 50m x 4m(w) m2 200 2,995 200 2,027 599,000 40,000
Hamillewa  0.5Acr 50m x 4m(w) m2 200 2,995 200 2,027 599,000 40,000
Kahatagasdigiliya  1.0Acr 60m x 4m(w) m2 240 2,995 200 2,027 718,800 48,000
Rathmalgahawewa  1.0 Acr 60m x 4m(w) m2 240 2,995 200 2,027 718,800 48,000

2.8.3 Drainage

Weerasole  1Acr half Qty of fencing m 130 1,100 100 771 143,000 13,000
Horowpothana  0.5Acr half Qty of fencing m 90 1,100 100 771 99,000 9,000
Horowpothana North  0.5Acr half Qty of fencing m 90 1,100 100 771 99,000 9,000
Horowpothana West  0.5ACr half Qty of fencing m 90 1,100 100 771 99,000 9,000
Hamillewa  0.5Acr half Qty of fencing m 90 1,100 100 771 99,000 9,000
Kahatagasdigiliya  1.0Acr half Qty of fencing m 130 1,100 100 771 143,000 13,000
Rathmalgahawewa  1.0 Acr half Qty of fencing m 50 1,100 100 771 55,000 5,000
TOTAL 2.8 (B) 8,300,200 829,700

2.9 Commissioning and Test run
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2.9.1 Commissioning and Test run (A)

2.9.1-1 Flashing and Hydraulic Test Item 2.1+2.2+2.3 Km 195 63,398 3,810 42,491 12,337,251 741,426
2.9.1-2 Wet Run 3 days continuous Ls 1 2,160,000 129,808 1,447,684 2,160,000 129,808

TOTAL 2.9.1 14,497,251 871,234
2.9.2 Commissioning and Test run (B)

2.9.2-1 Flashing and Hydraulic Test Item 2.1+2.2+2.3 Km 274 63,398 3,810 42,491 17,352,033 1,042,797
2.9.2-2 Wet Run 3 days continuous Ls 1 2,160,000 129,808 1,447,684 2,160,000 129,808

TOTAL 2.9.2 19,512,033 1,172,605

2.10 Miscellaneous works
2.10.1 Miscellaneous works (A)
2.10.1-1 Miscellaneous work forSumps and Buiding

Chlorinator set 4 195,200 2,590,100 2,709,197 780,800 10,360,400
Workshop tools and equipment set 12,000,000 12,000,000 0 0
Sub-total 780,800 10,360,400

2.10.1-2 Miscellaneous work for Pipe work

Rehabilitation of Existing Facilities LKR500,000 ea nos 20 500,000 305,064 10,000,000 0
Miscellaneous Ls 1
Sub-total 10,000,000 0

TOTAL 2.10.1 10,780,800 10,360,400
2.10.2 Miscellaneous works (B)
2.10.2-1 Miscellaneous work forSumps and Buiding

Chlorinator set 7 195,200 2,590,100 2,709,197 1,366,400 18,130,700
Workshop tools and equipment set 12,000,000 12,000,000 0 0
Sub-total 1,366,400 18,130,700
Miscellaneous work for Pipe work

2.10.2-2 Rehabilitation of Existing Facilities LKR500,000 ea nos 20 500,000 305,064 10,000,000 0
Miscellaneous Ls 1
Sub-total 10,000,000 0

TOTAL 2.10.2 11,366,400 18,130,700

TOTAL MAHAKANADAWARA SYSTEM 2,661,990,417 2,173,063,130
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Package 2

Transmission and Distribution Facilities - North

2.1(A) Transmission Main (A) 128,279,692 331,133,434
2.2(A) Transmission Sub-main (A) 264,984 164,652
2.3(A) Distribution  Main (A) 209,070,500 217,377,900
2.9.1（A) Commissioning and Test run (A) 12,337,251 741,426
2.10.2（A) Miscellaneous works (A) 10,000,000 0

SUBTOTAL 359,952,427 549,417,412

Transmission and Distribution Facilities - South

2.1(A) Transmission Main (B) 283,547,814 817,745,375
2.2(A) Transmission Sub-main (B) 36,423,598 32,238,684
2.3(A) Distribution  Main (B) 310,379,347 530,987,277
2.9.1（A) Commissioning and Test run (B) 17,352,033 1,042,797
2.10.2（A) Miscellaneous works (B) 10,000,000 0

SUBTOTAL 657,702,792 1,382,014,133

Package 2 1,017,655,218 1,931,431,545

TOTAL for Wahalkada System 1,664,250,477 2,111,969,661

Package 2
1 Transmission Main (B) 411,827,506 1,148,878,809
2 Transmission Sub-main (B) 36,688,582 32,403,336
3 Distribution  Main (B)* 519,449,847 748,365,177
4 Commissioning and Test run (B) 29,689,283 1,784,223
5 Miscellaneous works (B) 20,000,000 0
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2000 Wahalkada System

1 Civil Work
1.1 Intake by others
1.2 Raw Water Main by others
1.3 Water Tratment Plant  by others

2 Transmission and Distribution
2.1 (A) Transmission Main (A)

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 3,907 14,552 16,936 0 0
HDPE ND450 / OD500 m 3,325 11,639 13,668 0 0
HDPE ND400 / OD450 m 8,200 2,563 9,519 11,083 21,016,600 78,055,800
HDPE ND350 / OD400 m 33,700 2,211 7,444 8,793 74,510,700 250,862,800
HDPE ND300 / OD355 m 1,911 5,909 7,075 0 0
HDPE ND250 / OD280 m 1,379 3,685 4,526 0 0
HDPE ND200 / OD225 m 1,114 2,937 3,617 0 0
HDPE ND150 / OD180 m 800 1,554 2,042 0 0
HDPE ND100 / OD125 m 597 774 1,138 0 0
HDPE ND75 / OD90 m 453 423 699 0 0
PVC ND250/ OD280 m 5,859 232 3,807
PVC ND200 / OD225 m 4,974 202 3,237
PVC ND150 / OD180 m 2,178 113 1,442
PVC ND100 / OD110 m 1,220 73 817
sub-total Transmission main (A) 41,900 95,527,300 328,918,600

Restauration of Road Pavement

Temporary Reinstatement (Carrigeway) RDA/PRDA 5% of pipeline m2 2,514 1,674 113 1,134 4,208,436 284,082
Temporary Reinstatement (Shoulder) RDA/PRDA 5% of pipeline m3 2,514 860 58 583 2,162,040 145,812
Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 5,028 3,780 256 2,562 19,005,840 1,287,168
Restauration of Pavement (Shoulder)RDA/PRDA 10% of pipeline m2 5,028 1,467 99 994 7,376,076 497,772
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sub-taotal Demolition & Paveament (A) 32,752,392 2,214,834

Bridges

L=30m nos 6,558,288 1,748,722 5,750,118

Surge Chamber 100 m3
Surge Chamber (Horowpothana North ) nos 2,164,542 1,355,031 2,675,679 0 0
TOTAL 2.1(A) 128,279,692 331,133,434

2.1(B) Transmission Main (B)

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 3,907 14,552 16,936 0 0
HDPE ND450 / OD500 m 42,600 3,325 11,639 13,668 141,645,000 495,821,400
HDPE ND400 / OD450 m 2,563 9,519 11,083 0 0
HDPE ND350 / OD400 m 2,211 7,444 8,793 0 0
HDPE ND300 / OD355 m 13,900 1,911 5,909 7,075 26,562,900 82,135,100
HDPE ND250 / OD280 m 1,379 3,685 4,526 0 0
HDPE ND200 / OD225 m 1,114 2,937 3,617 0 0
HDPE ND150 / OD180 m 800 1,554 2,042 0 0
HDPE ND100 / OD125 m 597 774 1,138 0 0
HDPE ND400 / OD450 PN16 m 12,600 3,163 14,207 16,137 39,853,800 179,008,200
HDPE ND300 / OD355 PN16 m 6,300 2,283 8,800 10,193 14,382,900 55,440,000
HDPE ND75 / OD90 m 453 423 699 0 0
PVC ND250/ OD280 m 5,859 232 3,807
PVC ND200 / OD225 m 4,974 202 3,237
PVC ND150 / OD180 m 2,178 113 1,442
PVC ND100 / OD110 m 1,220 73 817
sub-total Transmission main (B) 75,400 222,444,600 812,404,700
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Restauration of Road Pavement

Temporary Reinstatement (Carrigeway) RDA/PRDA 5% of pipeline m2 4,524 1,674 113 1,134 7,573,176 511,212
Temporary Reinstatement (Shoulder) RDA/PRDA 5% of pipeline m3 4,524 860 58 583 3,890,640 262,392
Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 9,048 3,780 256 2,562 34,201,440 2,316,288
Restauration of Pavement (Shoulder)RDA/PRDA 10% of pipeline m2 9,048 1,467 99 994 13,273,416 895,752
sub-taotal Demolition & Paveament (B) 58,938,672 3,985,644

Bridges

L=30m nos 0 11,268 763 7,638

Surge Chamber 100 m3
Surge Chamber (Horowpothana North ) nos 1 2,164,542 1,355,031 2,675,679 2,164,542 1,355,031
TOTAL 2.1(B) 283,547,814 817,745,375

2.2(A) Transmission Sub-main (A)

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 3,907 14,552 16,936 0 0
HDPE ND450 / OD500 m 3,325 11,639 13,668 0 0
HDPE ND400 / OD450 m 2,563 9,519 11,083 0 0
HDPE ND350 / OD400 m 2,211 7,444 8,793 0 0
HDPE ND300 / OD355 m 1,911 5,909 7,075 0 0
HDPE ND250 / OD280 m 1,379 3,685 4,526 0 0
HDPE ND200 / OD225 m 1,114 2,937 3,617 0 0
HDPE ND150 / OD180 m 800 1,554 2,042 0 0
HDPE ND100 / OD125 m 200 597 774 1,138 119,400 154,800
HDPE ND75 / OD90 m 453 423 699 0 0
PVC ND250/ OD280 m 5,859 232 3,807
PVC ND200 / OD225 m 4,974 202 3,237
PVC ND150 / OD180 m 2,178 113 1,442
PVC ND100 / OD110 m 1,220 73 817
sub-total Transmission sub-main (A) 200 119,400 154,800
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Restauration of Road Pavement

Temporary Reinstatement (Carrigeway) RDA/PRDA 5% of pipeline m2 12 1,674 113 1,134 20,088 1,356
Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 24 3,780 256 2,562 90,720 6,144
Restauration of Pavement UC/PS 10% of pipeline m2 24 1,449 98 982 34,776 2,352
TOTAL 2.2 (A) 264,984 164,652

2.2(B) Transmission Sub-main (B)

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 3,907 14,552 16,936 0 0
HDPE ND450 / OD500 m 3,325 11,639 13,668 0 0
HDPE ND400 / OD450 m 2,563 9,519 11,083 0 0
HDPE ND350 / OD400 m 2,211 7,444 8,793 0 0
HDPE ND300 / OD355 m 1,911 5,909 7,075 0 0
HDPE ND250 / OD280 m 600 1,379 3,685 4,526 827,400 2,211,000
HDPE ND200 / OD225 m 5,000 1,114 2,937 3,617 5,570,000 14,685,000
HDPE ND150 / OD180 m 100 800 1,554 2,042 80,000 155,400
HDPE ND100 / OD125 m 18,400 597 774 1,138 10,984,800 14,241,600
HDPE ND75 / OD90 m 453 423 699 0 0
PVC ND250/ OD280 m 5,859 232 3,807
PVC ND200 / OD225 m 4,974 202 3,237
PVC ND150 / OD180 m 2,178 113 1,442
PVC ND100 / OD110 m 1,220 73 817
sub-total Transmission sub-main (B) 24,100 17,462,200 31,293,000

Restauration of Road Pavement

Temporary Reinstatement (Carrigeway) RDA/PRDA 5% of pipeline m2 1,446 5,859 232 3,807 8,472,114 335,472
Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 2,892 2,178 113 1,442 6,298,776 326,796
Restauration of Pavement UC/PS 10% of pipeline m2 2,892 1,449 98 982 4,190,508 283,416
TOTAL 2.2 (B) 36,423,598 32,238,684
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2.3(A) Distribution  Main　（A）

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,709 10,275 11,928 0 0
HDPE ND350 / OD400 m 2,600 2,333 8,033 9,456 6,065,800 20,885,800
HDPE ND300 / OD355 m 1,900 2,011 6,376 7,603 3,820,900 12,114,400
HDPE ND250 / OD280 m 3,400 1,446 3,975 4,857 4,916,400 13,515,000
HDPE ND200 / OD225 m 14,500 1,167 3,168 3,880 16,921,500 45,936,000
HDPE ND150 / OD180 m 25,000 832 1,676 2,184 20,800,000 41,900,000
HDPE ND100 / OD125 m 76,000 620 833 1,211 47,120,000 63,308,000
HDPE ND75 / OD90 m 29,100 472 455 743 13,735,200 13,240,500
PVC ND250/ OD280 m 6,491 251 4,211
PVC ND200 / OD225 m 5,504 218 3,576
PVC ND150 / OD180 m 2,369 119 1,564
PVC ND100 / OD110 m 1,311 76 876
PVC ND75 / OD90 m 982 62 661
PVC ND50 / DO63 m 639 40 430
sub-total Distribution main (A) 152,500 113,379,800 210,899,700

Restauration of Road Pavement

Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 18,300 3,780 256 2,562 69,174,000 4,684,800
Restauration of Pavement UC/PS 10% of pipeline m2 18,300 1,449 98 982 26,516,700 1,793,400
TOTAL 2.3 (A) 209,070,500 217,377,900

2.3(B) Distribution  Main (B)

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,000 2,709 10,275 11,928 5,418,000 20,550,000
HDPE ND350 / OD400 m 7,900 2,333 8,033 9,456 18,430,700 63,460,700
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

HDPE ND300 / OD355 m 8,300 2,011 6,376 7,603 16,691,300 52,920,800
HDPE ND250 / OD280 m 29,200 1,446 3,975 4,857 42,223,200 116,070,000
HDPE ND200 / OD225 m 47,900 1,167 3,168 3,880 55,899,300 151,747,200
HDPE ND150 / OD180 m 62,000 832 1,676 2,184 51,584,000 103,912,000
HDPE ND100 / OD125 m 16,900 620 833 1,211 10,478,000 14,077,700
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD280 m 6,491 251 4,211
PVC ND200 / OD225 m 5,504 218 3,576
PVC ND150 / OD180 m 2,369 119 1,564
PVC ND100 / OD110 m 1,311 76 876
PVC ND75 / OD90 m 982 62 661
PVC ND50 / DO63 m 639 40 430
sub-total Distribution main (B) 174,200 200,724,500 522,738,400

Restauration of Road Pavement

Restauration of Pavement (carigeway)RDA/PRDA 10% of pipeline m2 20,904 3,780 256 2,562 79,017,120 5,351,424
Restauration of Pavement UC/PS 10% of pipeline m2 20,904 1,449 98 982 30,289,896 2,048,592

Flowmeter to CBO/NWSDB Tank

Flowmeter Installation ND100 nos 4 8,654 21,119 26,399 34,616 84,476
Flowmeter Installation ND75 nos 7 9,801 23,919 29,899 68,607 167,433
Flowmeter Installation ND50 nos 24 10,192 24,873 31,091 244,608 596,952

TOTAL 2.3 (B) 310,379,347 530,987,277

2.4 Distribution  Sub-System

2.4.1 Distribution  Sub-System (A)

2.4.1-1 NWSDB

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,709 10,275 11,928 0 0
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

HDPE ND350 / OD400 m 2,333 8,033 9,456 0 0
HDPE ND300 / OD355 m 2,011 6,376 7,603 0 0
HDPE ND250 / OD280 m 1,446 3,975 4,857 0 0
HDPE ND200 / OD225 m 1,167 3,168 3,880 0 0
HDPE ND150 / OD180 m 832 1,676 2,184 0 0
HDPE ND100 / OD125 m 620 833 1,211 0 0
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD280 m 6,491 251 4,211 0 0
PVC ND200 / OD225 m 4,500 5,504 218 3,576 24,768,000 981,000
PVC ND150 / OD180 m 18,700 2,369 119 1,564 44,300,300 2,225,300
PVC ND100 / OD110 m 59,500 1,311 76 876 78,004,500 4,522,000
PVC ND75 / OD90 m 25,200 982 62 661 24,746,400 1,562,400
PVC ND50 / DO63 m 80,000 639 40 430 51,120,000 3,200,000
sub-total Distribution Sub-Main NWSDB (A) 187,900 222,939,200 12,490,700

 Restauration of Pavement

Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,274 3,780 256 2,562 42,615,720 2,886,144
Restauration of Pavement UC/PS 10% of pipeline m2 22,548 1,449 98 982 32,672,052 2,209,704

Flowmeter to CBO/NWSDB Tank

Flowmeter Installation ND100 nos 3,600 51,700 53,896 0 0
Flowmeter Installation ND75 nos 2,400 42,500 43,964 0 0
Flowmeter Installation ND50 nos 1,200 35,300 36,032 0 0

Connections by NWSDB

House connections (Domestic) ND15mm Meter incl. nos 1,388 3,642 252 2,474 5,055,096 349,776
Connections (non-domestic) ND25mm Meter incl. nos 150 11,268 763 7,638 1,690,200 114,450
sub-total Restauration and connections (A) 82,033,068 5,560,074

2.4.1-1 sub-total Distribution Sub-System NWSDB (A) 304,972,268 18,050,774
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2.4.1-2 CBO

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,709 10,275 11,928 0 0
HDPE ND350 / OD400 m 2,333 8,033 9,456 0 0
HDPE ND300 / OD355 m 2,011 6,376 7,603 0 0
HDPE ND250 / OD280 m 1,446 3,975 4,857 0 0
HDPE ND200 / OD225 m 1,167 3,168 3,880 0 0
HDPE ND150 / OD180 m 832 1,676 2,184 0 0
HDPE ND100 / OD125 m 620 833 1,211 0 0
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD225 m 6,491 251 4,211 0 0
PVC ND200 / OD225 m 2,700 5,504 218 3,576 14,860,800 588,600
PVC ND150 / OD180 m 10,100 2,369 119 1,564 23,926,900 1,201,900
PVC ND100 / OD110 m 12,700 1,311 76 876 16,649,700 965,200
PVC ND75 / OD90 m 13,100 982 62 661 12,864,200 812,200
PVC ND50 / DO63 m 27,900 639 40 430 17,828,100 1,116,000
sub-total Distribution Sub-System CBO (A) 66,500 86,129,700 4,683,900

 Restauration of Pavement

Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 3,990 3,780 256 2,562 15,082,200 1,021,440
Restauration of Pavement UC/PS 10% of pipeline m2 7,980 1,449 98 982 11,563,020 782,040

Connections by CBO

House connections (Domestic) ND15mm Meter incl. nos 521 3,642 252 2,474 1,897,482 131,292
Connections (non-domestic) ND25mm Meter incl. nos 60 11,268 763 7,638 676,080 45,780

Flowmeter to CBO/NWSDB Tank

Flowmeter Installation ND100 nos 1 8,654 21,119 26,399 8,654 21,119
Flowmeter Installation ND75 nos 16 9,801 23,919 29,899 156,816 382,704
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Flowmeter Installation ND50 nos 36 10,192 24,873 31,091 366,912 895,428
sub-total Restauration and connections (A) 29,218,782 1,980,552

2.4.1-2 sub-total Distribution Sub-System CBO (A) 115,880,864 7,963,703

2.4.2 Distribution  Sub-System (B)

2.4.2-1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,709 10,275 11,928 0 0
HDPE ND350 / OD400 m 2,333 8,033 9,456 0 0
HDPE ND300 / OD355 m 2,011 6,376 7,603 0 0
HDPE ND250 / OD280 m 1,446 3,975 4,857 0 0
HDPE ND200 / OD225 m 1,167 3,168 3,880 0 0
HDPE ND150 / OD180 m 832 1,676 2,184 0 0
HDPE ND100 / OD125 m 620 833 1,211 0 0
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD225 m 6,491 251 4,211 0 0
PVC ND200 / OD225 m 2,200 5,504 218 3,576 12,108,800 479,600
PVC ND150 / OD180 m 14,100 2,369 119 1,564 33,402,900 1,677,900
PVC ND100 / OD110 m 67,700 1,311 76 876 88,754,700 5,145,200
PVC ND75 / OD90 m 38,000 982 62 661 37,316,000 2,356,000
PVC ND50 / DO63 m 68,500 639 40 430 43,771,500 2,740,000
sub-total Distribution Sub-System NWSDB (B) 190,500 215,353,900 12,398,700

 Restauration of Pavement

Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,430 3,780 256 2,562 43,205,400 2,926,080
Restauration of Pavement UC/PS 10% of pipeline m2 22,860 1,449 98 982 33,124,140 2,240,280

Flowmeter to CBO/NWSDB Tank
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Flowmeter Installation ND100 nos 3,600 51,700 53,896 0 0
Flowmeter Installation ND75 nos 2,400 42,500 43,964 0 0
Flowmeter Installation ND50 nos 1,200 35,300 36,032 0 0

Connections (NWSDB Related)

House connections (Domestic) ND15mm Meter incl. nos 1,552 3,642 252 2,474 5,652,384 391,104
Connections (non-domestic) ND25mm Meter incl. nos 170 11,268 763 7,638 1,915,560 129,710
sub-total Restauration and connections NWSDB (B) 83,897,484 5,687,174

2.4.2-1 sub-total Distribution Sub-system NWSDB (B) 299,251,384 18,085,874

2.4.2-2 CBO Related

Excavate,  install DI pipes, back fill and compact

HDPE ND500 / OD550 m 4,126 15,706 18,223 0 0
HDPE ND450 / OD500 m 3,514 12,561 14,705 0 0
HDPE ND400 / OD450 m 2,709 10,275 11,928 0 0
HDPE ND350 / OD400 m 2,333 8,033 9,456 0 0
HDPE ND300 / OD355 m 2,011 6,376 7,603 0 0
HDPE ND250 / OD280 m 1,446 3,975 4,857 0 0
HDPE ND200 / OD225 m 1,167 3,168 3,880 0 0
HDPE ND150 / OD180 m 832 1,676 2,184 0 0
HDPE ND100 / OD125 m 620 833 1,211 0 0
HDPE ND75 / OD90 m 472 455 743 0 0
PVC ND250/ OD225 m 6,491 251 4,211 0 0
PVC ND200 / OD225 m 1,800 5,504 218 3,576 9,907,200 392,400
PVC ND150 / OD180 m 13,300 2,369 119 1,564 31,507,700 1,582,700
PVC ND100 / OD110 m 35,600 1,311 76 876 46,671,600 2,705,600
PVC ND75 / OD90 m 62,600 982 62 661 61,473,200 3,881,200
PVC ND50 / DO63 m 74,800 639 40 430 47,797,200 2,992,000
sub-total Distribution Sub-System CBO  (B) 188,100 197,356,900 11,553,900
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2000 Wahalkada System

(LKR) (JPY) yen conv (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

 Restauration of Pavement

Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,286 3,780 256 2,562 42,661,080 2,889,216
Restauration of Pavement UC/PS 10% of pipeline m2 22,572 1,449 98 982 32,706,828 2,212,056

Connections (CBO Related)

House connections (Domestic) ND15mm Meter incl. nos 1,008 3,642 252 2,474 3,671,136 254,016
Connections (non-domestic) ND25mm Meter incl. nos 110 11,268 763 7,638 1,239,480 83,930
sub-total Restauration and connections (B) 80,278,524 5,439,218

2.4.2-2 sub-total Distribution Sub-system CBO (B) 277,635,424 16,993,118

TOTAL 2.4 997,739,940 61,093,469
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Distribution Sub-system

(LKR) (JPY)

DISTRIBUTION SUB-SYSTEM
Package 3

1 Wahalkada System (Procure + Install <100mm)

NWSDB Related (north) Ls 1.0 314,154,406 14,386,548

NWSDB Related (South) Ls 1.0 305,984,586 14,825,060

CBO Related (North) Ls 1.0 119,502,717 5,371,380

CBO Related (South) Ls 1.0 287,541,472 13,663,172

Sub-total 1,027,183,182 48,246,160

Procure & Install PVC ND75 (North NWSDB) Adjust Ls 1.0 (24746400) (1562400)

Procure & Install PVCND50 (North NWSDB)) Adjust Ls 1.0 (56525405) 0

Procure & Install PVC ND75 (North CBO) Adjust Ls 1.0 (12864200) (812200)

Procure & Install PVCND50 (North CBO) Adjust Ls 1.0 (19713235) 0

Procure & Install PVC ND75 (South NWSDB) Adjust Ls 1.0 (37316000) (2356000)

Procure & Install PVCND50 (South NWSDB) Adjust Ls 1.0 (48399878) 0

Procure & Install PVC ND75 (South CBO) Adjust Ls 1.0 (61473200) (3881200)

Procure & Install PVCND50 (South CBO) Adjust Ls 1.0 (52851254) 0

House connections (Domestic) (North NWSDB)Adjust Ls 1.0 (9115661) 0

Connections (non-domestic)  (North NWSDB) Adjust Ls 1.0 (1406367) 0

House connections (Domestic) (North CBO) Adjust Ls 1.0 (4189706) 0

Connections (non-domestic)  North (CBO) Adjust Ls 1.0 (652956) 0

House connections (Domestic) (South NWSDB)Adjust Ls 1.0 (8379412) 0

Connections (non-domestic)  (SouthNWSDB) Adjust Ls 1.0 (1293356) 0

House connections (Domestic) (South CBO) Adjust Ls 1.0 (8456698) 0

Connections (non-domestic)  South (CBO) Adjust Ls 1.0 (1305913) 0
Sub-total (348689642) (8611800)

TOTAL WAHA PACKAGE 3 678,493,540 39,634,360

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y
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Distribution Sub-system

(LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

Procurement of PVC PIPE ND75 & ND50

2 Wahalkada

North

ND 75 mm (NWSDB) Ls 1.0 14,414,000

ND 50mm (NDSDB) Ls 1.0 30,640,000

ND 75 mm (CBO) Ls 1.0 7,493,000

ND 50mm (CBO) Ls 1.0 10,686,000

South

ND 75 mm (NWSDB) Ls 1.0 21,736,000

ND 50mm (NDSDB) Ls 1.0 26,236,000

ND 75 mm (CBO) Ls 1.0 35,807,000
ND 50mm (CBO) Ls 1.0 28,648,000

TOTAL WAHA PACKAGE 3 175,660,000 0

3 Installation of PVC ND75 (NWSDB provides materials)

Wahalkada

North

Procure & Install PVC ND75 (NWSDB) Ls 1.0 24,746,400 1,562,400

Procure & Install PVCND75 (CBO) Ls 1.0 12,864,200 812,200

South

Procure & Install PVC ND75 (NWSDB) 37,316,000 2,356,000

Procure & Install PVCND75 (CBO) 61,473,200 3,881,200

North

Procurement of PVC ND75 (NWSDB) Adjust Ls 1.0 (14,414,000)

Procurement of PVC ND75 (CBO) Adjust Ls 1.0 (7,493,000)

South

Procurement of PVC ND75 (NWSDB) Adjust Ls 1.0 (21,736,000)
Procurement of PVC ND75 (CBO) Adjust Ls 1.0 (35,807,000)

TOTAL WAHA PACKAGE 3 56,949,800 8,611,800

BOQ Distrubution Subsystem 27Oct2012

The Preparatory Survey on Anuradhapura North Integrated Water Supply Project                       　 　                                                                                                                   　　 Final Report

A
pp. 7.4 - 134



DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2 Wahalkada North (Wahalkada (A))

2.1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD280 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 4,500 5,504 218 24,768,000 981,000
Package 3 PVC ND150 / OD180 m 18,700 2,369 119 44,300,300 2,225,300
Package 3 PVC ND100 / OD110 m 59,500 1,311 76 78,004,500 4,522,000
Package 3 PVC ND75 / OD90 m 25,200 982 62 24,746,400 1,562,400
Non-Eligible PVC ND50 / DO63 m 80,000 639 40 51,120,000 3,200,000

sub-total Installation 187,900 222,939,200 12,490,700

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,274 3,780 256 42,615,720 2,886,144
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,548 1,449 98 32,672,052 2,209,704
Package 3

Non-Eligible Connections by NWSDB

House connections (Domestic) ND15mm Meter incl. nos 2,241 3,642 252 8,161,722 564,732
Connections (non-domestic) ND25mm Meter incl. nos 112 11,268 763 1,262,016 85,456
sub-total Restauration and Connection 84,711,510 5,746,036

Sub-total 2.1 NWSDB Related 307,650,710 18,236,736

2.2 CBO Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 2,700 5,504 218 14,860,800 588,600
Package 3 PVC ND150 / OD180 m 10,100 2,369 119 23,926,900 1,201,900
Package 3 PVC ND100 / OD110 m 12,700 1,311 76 16,649,700 965,200
Package 3 PVC ND75 / OD90 m 13,100 982 62 12,864,200 812,200
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Non-Eligible PVC ND50 / DO63 m 27,900 639 40 17,828,100 1,116,000
sub-total Installation 66,500 86,129,700 4,683,900

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 3,990 3,780 256 15,082,200 1,021,440
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 7,980 1,449 98 11,563,020 782,040
Package 3

Non-Eligible Connections by CBO

House connections (Domestic) ND15mm Meter incl. nos 1,030 3,642 252 3,751,260 259,560
Connections (non-domestic) ND25mm Meter incl. nos 52 11,268 763 585,936 39,676
sub-total Restauration and Connection 30,982,416 2,102,716

Sub-total 2.2 CBO Related 117,112,116 6,786,616

3 Wahalkada South (Wahalkada (B))

3.1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 2,200 5,504 218 12,108,800 479,600
Package 3 PVC ND150 / OD180 m 14,100 2,369 119 33,402,900 1,677,900
Package 3 PVC ND100 / OD110 m 67,700 1,311 76 88,754,700 5,145,200
Package 3 PVC ND75 / OD90 m 38,000 982 62 37,316,000 2,356,000
Non-Eligible PVC ND50 / DO63 m 68,500 639 40 43,771,500 2,740,000

sub-total Installation 190,500 215,353,900 12,398,700

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,430 3,780 256 43,205,400 2,926,080
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,860 1,449 98 33,124,140 2,240,280
Package 3
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Non-Eligible Connections (NWSDB Related)

House connections (Domestic) ND15mm Meter incl. nos 2,060 3,642 252 7,502,520 519,120
Connections (non-domestic) ND25mm Meter incl. nos 103 11,268 763 1,160,604 78,589
sub-total Restauration and Connection 84,992,664 5,764,069

Sub-total 3.1 NWSDB Related 300,346,564 18,162,769

3.2 CBO Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 1,800 5,504 218 9,907,200 392,400
Package 3 PVC ND150 / OD180 m 13,300 2,369 119 31,507,700 1,582,700
Package 3 PVC ND100 / OD110 m 35,600 1,311 76 46,671,600 2,705,600
Package 3 PVC ND75 / OD90 m 62,600 982 62 61,473,200 3,881,200
Non-Eligible PVC ND50 / DO63 m 74,800 639 40 47,797,200 2,992,000

sub-total Installation 188,100 197,356,900 11,553,900

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,286 3,780 256 42,661,080 2,889,216
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,572 1,449 98 32,706,828 2,212,056
Package 3

Non-Eligible Connections (CBO Related)

House connections (Domestic) ND15mm Meter incl. nos 2,079 3,642 252 7,571,718 523,908
Connections (non-domestic) ND25mm Meter incl. nos 104 11,268 763 1,171,872 79,352
sub-total Restauration and Connection 84,111,498 5,704,532

Sub-total 3.2 CBO Related 281,468,398 17,258,432
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Package 3: Wahalkada Elevated Tanks in Isolated Areas

Unit Price Amount Unit Price Amount

Elevated Water Tank m3 285 0 0 100,000 28,500,000 5 m3 x 57 ea

Total Cost 0 28,500,000

Total Cost (roundup) 0 28,500,000

Total Cost (FC+LC) 16,872,000 28,500,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Rs)

Package 3
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Package 4: Wahalkada Capital Cost for O&M Machines

Unit Price Amount Unit Price Amount

H1: Vehicles

Crew Cab ea 2 0 6,000,000 12,000,000

Single Cab ea 1 0 3,000,000 3,000,000

Double Cab ea 2 0 6,000,000 12,000,000

Water Bowser ea 1 0 6,360,000 6,360,000

Mini-Backhoe ea 1 0 6,500,000 6,500,000

Motorcycles ea 7 0 200,000 1,400,000

Water Bowser in Isolated Areas ea 11 0 6,360,000 69,960,000

Total Cost 0 111,220,000

Total Cost (roundup) 0 111,220,000

Total Cost (FC+LC) 65,842,240 111,220,000

H2: Heavy Duty Machines

Ashalt Cutters ea 2 0 570,000 1,140,000

Tapping Machines ea 2 0 75,000 150,000

Compactors ea 2 0 300,000 600,000

Vibrating Hammers ea 2 0 300,000 600,000

Portable Generators ea 3 0 720,000 2,160,000

Small Crane ea 1 0 2,025,000 2,025,000

Pump Test Bend Machine ea 1 0 3,000,000 3,000,000

Total Cost 0 9,675,000

Total Cost (roundup) 0 9,675,000

Total Cost (FC+LC) 5,727,600 9,675,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Rs)

Package 4
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Distribution Sub-system

(LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

NON-ELIGIBLE

1 Wahalkada

Installation of PVC ND50

Installation of PVC ND50 (North NWSDB) Ls 1.00 51,120,000 3,200,000

Installation of PVC ND50 (North CBO) Ls 1.00 17,828,100 1,116,000

Installation of PVC ND50 (South NWSDB) Ls 1.00 43,771,500 2,740,000

Installation of PVC ND50 (South CBO) Ls 1.00 47,797,200 2,992,000

Procurement of PVC ND50(North NWSDB) Adjust Ls 1.00 (30,640,000) 0

Procurement of PVC ND50(North CBO) Adjust Ls 1.00 (10,686,000) 0

Procurement of PVC ND50(South NWSDB) Adjust Ls 1.00 (26,236,000) 0

Procurement of PVC ND50(South CBO) Adjust Ls 1.00 (28,648,000) 0

Sub-total 64,306,800 10,048,000

Service Connection

House connections (Domestic) (North NWSDB)ND15mm Meter incl. Ls 1.00 8,161,722 564,732

Connections (non-domestic) (North NWSDB) ND25mm Meter incl. Ls 1.00 1,262,016 85,456

House connections (Domestic) North (CBO) ND15mm Meter incl. Ls 1.00 3,751,260 259,560
Connections (non-domestic) (North CBO ND25mm Meter incl. Ls 1.00 585,936 39,676

House connections (Domestic) (South NWSDB)ND15mm Meter incl. Ls 1.00 7,502,520 519,120

Connections (non-domestic) (South NWSDB) ND25mm Meter incl. Ls 1.00 1,160,604 78,589

House connections (Domestic) (SouthCBO) ND15mm Meter incl. Ls 1.00 7,571,718 523,908

Connections (non-domestic) (South CBO) ND25mm Meter incl. Ls 1.00 1,171,872 79,352
Sub-total 31,167,648 2,150,393

TOTAL NON ELIGIBLE MAHA 95,474,448 12,198,393
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

2 Wahalkada North (Wahalkada (A))

2.1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD280 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 4,500 5,504 218 24,768,000 981,000
Package 3 PVC ND150 / OD180 m 18,700 2,369 119 44,300,300 2,225,300
Package 3 PVC ND100 / OD110 m 59,500 1,311 76 78,004,500 4,522,000
Package 3 PVC ND75 / OD90 m 25,200 982 62 24,746,400 1,562,400
Non-Eligible PVC ND50 / DO63 m 80,000 639 40 51,120,000 3,200,000

sub-total Installation 187,900 222,939,200 12,490,700

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,274 3,780 256 42,615,720 2,886,144
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,548 1,449 98 32,672,052 2,209,704
Package 3

Non-Eligible Connections by NWSDB

House connections (Domestic) ND15mm Meter incl. nos 2,241 3,642 252 8,161,722 564,732
Connections (non-domestic) ND25mm Meter incl. nos 112 11,268 763 1,262,016 85,456
sub-total Restauration and Connection 84,711,510 5,746,036

Sub-total 2.1 NWSDB Related 307,650,710 18,236,736

2.2 CBO Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 2,700 5,504 218 14,860,800 588,600
Package 3 PVC ND150 / OD180 m 10,100 2,369 119 23,926,900 1,201,900
Package 3 PVC ND100 / OD110 m 12,700 1,311 76 16,649,700 965,200
Package 3 PVC ND75 / OD90 m 13,100 982 62 12,864,200 812,200
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Non-Eligible PVC ND50 / DO63 m 27,900 639 40 17,828,100 1,116,000
sub-total Installation 66,500 86,129,700 4,683,900

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 3,990 3,780 256 15,082,200 1,021,440
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 7,980 1,449 98 11,563,020 782,040
Package 3

Non-Eligible Connections by CBO

House connections (Domestic) ND15mm Meter incl. nos 1,030 3,642 252 3,751,260 259,560
Connections (non-domestic) ND25mm Meter incl. nos 52 11,268 763 585,936 39,676
sub-total Restauration and Connection 30,982,416 2,102,716

Sub-total 2.2 CBO Related 117,112,116 6,786,616

3 Wahalkada South (Wahalkada (B))

3.1 NWSDB Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 2,200 5,504 218 12,108,800 479,600
Package 3 PVC ND150 / OD180 m 14,100 2,369 119 33,402,900 1,677,900
Package 3 PVC ND100 / OD110 m 67,700 1,311 76 88,754,700 5,145,200
Package 3 PVC ND75 / OD90 m 38,000 982 62 37,316,000 2,356,000
Non-Eligible PVC ND50 / DO63 m 68,500 639 40 43,771,500 2,740,000

sub-total Installation 190,500 215,353,900 12,398,700

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,430 3,780 256 43,205,400 2,926,080
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,860 1,449 98 33,124,140 2,240,280
Package 3
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DISTRIBUTION SUB-SYSTEM

(LKR) (JPY) (LKR) (JPY)

PRICE
CODE DESCRIPTION DETAIL Unit Qt'y

UNIT PRICE

Non-Eligible Connections (NWSDB Related)

House connections (Domestic) ND15mm Meter incl. nos 2,060 3,642 252 7,502,520 519,120
Connections (non-domestic) ND25mm Meter incl. nos 103 11,268 763 1,160,604 78,589
sub-total Restauration and Connection 84,992,664 5,764,069

Sub-total 3.1 NWSDB Related 300,346,564 18,162,769

3.2 CBO Related

Excavate,  install DI pipes, back fill and compact

PVC ND250/ OD225 m 6,491 251 0 0
Package 3 PVC ND200 / OD225 m 1,800 5,504 218 9,907,200 392,400
Package 3 PVC ND150 / OD180 m 13,300 2,369 119 31,507,700 1,582,700
Package 3 PVC ND100 / OD110 m 35,600 1,311 76 46,671,600 2,705,600
Package 3 PVC ND75 / OD90 m 62,600 982 62 61,473,200 3,881,200
Non-Eligible PVC ND50 / DO63 m 74,800 639 40 47,797,200 2,992,000

sub-total Installation 188,100 197,356,900 11,553,900

Package 3  Restauration of Pavement

Package 3 Restauration of Pavement (carigeway) Tar Road 5% of pipeline m2 11,286 3,780 256 42,661,080 2,889,216
Package 3 Restauration of Pavement UC/PS 10% of pipeline m2 22,572 1,449 98 32,706,828 2,212,056
Package 3

Non-Eligible Connections (CBO Related)

House connections (Domestic) ND15mm Meter incl. nos 2,079 3,642 252 7,571,718 523,908
Connections (non-domestic) ND25mm Meter incl. nos 104 11,268 763 1,171,872 79,352
sub-total Restauration and Connection 84,111,498 5,704,532

Sub-total 3.2 CBO Related 281,468,398 17,258,432

BOQ Distrubution Subsystem 27Oct2012
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Mahakanadarawa
Manning Schedule for the Consulting Services

Position
F/C Yen LC/ LKR 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # #

International Expert
A 1 Team Leader 2562000 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 41
A 2 Water Treatment Expert 2562000 0 1 1 1 1 1 5
A 3 Civil Engineer (WTP-Maha) 2562000 0 1 1 1 1 4
A 4 Civil Engineer (WTP-Waha) 2562000 0 1 1 1 3
A 5 Civil Engineer (Trans.-Waha) 2562000 0 1 1 1 1 4
A 6 Civil Engineer (Trans.-Maha) 2562000 0 1 1 1 3
A 7 Hydrologist 2562000 0 1 1 1 3
A 8 Mechanical Engineer 2562000 0 1 1 1 1 1 1 6
A 9 Electrical Engineer 2562000 0 1 1 1 1 1 1 6
A 10 Pipeline Eng (Maha) 2562000 0 1 1 1 1 4
A 11 Pipeline Eng (Waha) 2562000 0 1 1 1 1 4
A 12 Procurement Specialist 2562000 0 1 1 2

National Expert
B 1 Co-team Leader 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55
B 2 Water Treatment Expert 0 350000 1 1 1 1 1 1 1 1 8
B 3 Civil Eng. (WTP-Maha) 0 350000 1 1 1 1 1 1 1 1 1 1 10
B 4 Civil Eng. (WTP-Waha) 0 350000 1 1 1 1 1 1 1 1 1 1 10
B 5 Civil Eng.(Trans.-Maha) 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 12
B 6 Civil Eng.(Trans.-Waha) 0 350000 1 1 1 1 1 1 1 1 1 1 10
B 7 Structural Eng. 0 350000 1 1 1 1 1 5
B 8 Architect 0 350000 1 1 1 1 1 5
B 9 Mechanical Engineer 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 19
B 10 Electrical Engineer 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 19
B 11 Pipeline Eng 0 350000 1 1 1 1 1 1 1 1 1 1 10
B 12 Tender Document Specialist 0 350000 1 1 1 1 1 1 1 1 8
B 13 Cost Estimator 0 350000 1 1 1 1 1 5
B 14 Procurement Specialist 0 350000 1 1 1 1 4
B 15 Supervisory Eng.-1 (WTP) 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 24
B 16 Supervisory Eng. (Trans.&Dist.Main) 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
B 17 Pipeline Engineer-1 (for NWSDB) 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 12
B 18 Pipeline Engineer-2 (for CBO) 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 12
B 19 Const. Supervisory Eng.-1 (NWSDB) 0 350000 0
B 20 Const. Supervisory Eng.-1 (CBO) 0 350000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
B 21 Environment Specialist 0 350000 1 1 1 1 1 5
B 22 Public Awareness Campaign Specialist 0 350000 1 1 1 1 4
B 23 Training Expert 0 350000 1 1 2
B 24 Institutional and HR Specialist 0 350000 1 1 1 3
B 25 IEC Specialist 0 350000 1 1 1 3

[Total of Pro-A] 85
[Total of Pro-B] 311
[Total of Pro-A+Pro-B] 396
Total Cost of FC for Each Month(Pro-A) 217,770,000
Total Cost of FC for Each Month(Pro-B) 0
Total Cost of LC for Each Month(Pro-A) 0
Total Cost of LC for Each Month(Pro-B) 108,850,000
Sub-professional 0

C 30 Pipeline -1 0 100000 1 1 1 1 1 1 1 1 1 9
C 29 Pipeline -2 0 100000 1 1 1 1 1 1 1 1 1 9
C 28 Cad Operator -1 (WTP) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 36
C 27 Cad Operator -2 (Trans.) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 36
C 26 Cad Operator -3 (Pipeline) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45
C 25 Quantity Surveyor 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
C 24 Inspector-1.1 (WTP)-Civil 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 24
C 23 Inspector-1.2 (WTP)-Civil/Arch 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 24
C 22 Inspector-1 (WTP/Trans.)-Mech./Elec 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 12
C 21 Inspector-2.1 (Trans.)-Civil 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
C 20 Inspector-2.2 (Trans.)-Civil 0 100000 0
C 19 Inspector-3.1 (Trans. Mains) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
C 18 Inspector-3.2 (Trans. Mains) 0 100000 0
C 17 Inspector-4.1 (Dist, Primary Main) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
C 16 Inspector-4.2 (Dist, Primary Main) 0 100000 0
c 15 Pipeline-1 (NWSDB) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 12
C 14 Pipeline-2 (CBO) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 12
C 13 Cad Operator-1 (NWSDB) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45
C 12 Cad Operator-1 (CBO) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45
C 11 Quantity Surveyor 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
c 10 Inspector-1 .1 (NWSDB) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
c 9 Inspector-1 .2 (NWSDB) 0 100000 0
C 8 Inspector-2.1 (CBO) 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 33
C 7 Inspector-2.2 (CBO) 0 100000 0
C 6 Assistant Socialogist-1 0 100000 1 1 1 1 1 1 6
C 5 Assistant Socialogist-2 0 100000 0

Office Supporting Staff 0
C 4 Office Manager 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54
C 3 Secretary 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54
C 2 Typist 0 100000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53
C 1 Office Boy 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53

[Total of Supporting Staff] 760
Total Cost of LC for Each Month(SS) 70,700,000
Grand Total 1,156

0

86 2

0
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ARCHAEOLOGY DEPARTMENT LETTER HEAD 
 

 

               Regional Archaeological Office,  
Anuradhapura.    
Ref. NC/Reservation/01/v 

                                                                                                    Date. 06.07.2012 
Regional Manager 
NWSDB 
Anuradhapura. 
 

Anuradhapura North Integrated Water Supply Project 
 

This is with reference to your letter ref. RSC/NC/SP/ANU/‐05(vII) of dated 22 September 2011.  
 

Accordingly, I received an inspection report from our officer, after site visits of proposed lands to be used for the 
constructions under the project.  
 
As per the inspection report, we are please to inform you that, the following plots of lands, which were shown to 
us by  your officers,  are  able  to provide Archaeological Clearance  and we have no objections on  construction 
works  of  the  Proposed  Lands,  however,  need  to  agree  upon  the  Conditions  enforced  by  the  Archaeological 
Department. 
 

Proposed Lands 
 

01. Puliyankadawala Nambakada    ‐   Water Tower and Office Building 
02. Kapugollewa Weerasole     ‐  Water Tower and Office Building 
03. Wahalkada Wewa Right bank Canal  ‐  Intake and other 
04. Kahatagollewa Wahalkada Road   ‐  Water Tower and Office Building 
05. Kahatagollewa Padaviya Road    ‐  Proposed Water Tower  and Office Building 
06. Bogayawewa Gravel Kanda    ‐  Water Tower  and Office Building 
07. Padaviya Kumbuk Wewa    ‐  Water Tower  and Office Building 
08. Medawachchiya Ethakada    ‐  Water Tower  and Office Building 
09. Medawachchiya Kadawathgama  ‐  Water Tower  and Office Building 
10. Land at side of the Canal from Kandarawa 
       to Rambewa        ‐  Intake and other 

 

Conditions: 
 

1) It  is  required  to  notify  the  Archaeology  Department  Immediately,  if  any  archaeologically 
important/valuable  Item,  location found during the activity of Project such as Excavation for treatment 
plant components, office buildings and major transmission mains etc. 

2) It  is  required  to  notify  and  obtain  prior  approvals  from  the  Archaeological  Department,  before  any 
excavation for the Distribution Pipelines.   

3) It  is  required  to notify  in advance of any excavation  for  the proposed  construction works,  in order  to 
make necessary arrangements with the Regional Archaeological Officers. 

 
                                                                                                                     Signed By, 

Mahinda Weerakkody 
Deputy Director, Archaeology (NC) 

Cc.  
01. Deputy Director (Movable & Immovable assets), Archaeology Department, Colombo. 
 

                   ‐For your information Please‐ 
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Appendix	9.6(a):	Detailed	list	of	plant	species	recorded	at	the	sites	surveyed	during	the	study	

Abbreviations	used:	 	
HA	‐	Habit,	T	‐	Tree,	S	‐	Shrub,	H	‐	Herbaceous,	C	‐	Climber	or	Creeper,	Ep	‐	Epiphyte,	TS	‐	Taxonomic	Status,	E	‐	Endemic,	N	‐	Native,	I	‐	Introduced	or	Exotic,	CS	‐	Conservation	Status,	EN	‐	Endangered,	 	 VU	‐	Vulnerable,	 	
Locations;	
M1	‐	Mahakanadarawa	Water	Treatment	Plant,	M2	‐	Rambewa	Sump	&	Tank,	M3	‐	Medawachchiya	Sump,	M4	–	Isenbessagala	Tank,	M5	‐	Ethakada	Tank,	M6	‐	East	Rambewa	Tank,	MT	&	SV	‐	Mahakanadarawa	Tank	and	
Surrounding	Vegetations,	W1	‐	Wahalkada	Water	Treatment	Plant,	CP	‐	Conveyor	Pipeline	to	W1,	W2	‐	Kahatagollewa	Tank,	W5	‐	Bogahewa	Sump,	W6	‐	Weerasole	Tank,	W7	‐	Horowpothana	Sump	&	Existing	Tank,	W9	
‐	Rathmalgahawewa	Tank,	W10	‐	Kahatagasdigiliya	Tank,	W11	‐	Kebithigollewa	Existing	Tank,	W11	‐	Kahatagollewa‐	Kebithigollewa	Tank,	W12	‐	North	Horowpothana	Tank,	W14	‐	West	Horowpothana	Alt.	1,	W15	‐	
West	Horowpothana	Alt.	2,	W16	‐	Halmillewa	Tank,	WT	&	SV	‐	Wahalkada	Tank	and	Surrounding	Vegetations	 	
Habitats;	
WA	‐	Water	Logged	Areas	and	Associated	Vegetation,	HG	‐	Home	Garden,	SF	‐	Secondary	Forests,	SC	‐	Scrublands,	OP	‐	Open	Area	Vegetation,	AB	‐	Abandoned	Lands,	EB	‐	Exposed	Tank	Bed,	RI	‐	Riparian	Vegetation,	RO	
‐	Vegetation	associated	with	rocky	outcrops,	FO	‐	Forests,	CL	‐	Chena	Lands,	SA	‐	Seasonal	Streams	and	Associated	Vegetation,	SP	‐	Seasonal	Paddy,	FP	‐	Forest	Plantation,	 	 	 	 	 	
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Acanthaceae Crossandra infundibuliformis   H N                                        +             
Acanthaceae Dipteracanthus prostratus Nil Puruk H N                      + +  + +                            
Acanthaceae Ruellia tuberosa   H I                                          +           
Amaranthaceae Achyranthes aspera Gas Karal Heba H N           +   +       +  +   +           +   +           
Amaranthaceae Aerva lanata  Pol Pala H N             +           +   +  +                +    +    
Amaranthaceae Gomphrena celosioides    H I                      +  +                  +           
Amaryllidaceae Hippeastrum puniceum   H I                                        +             
Anacardiaceae Anacardium occidentale  Cadju T I                             +         +   + +          
Anacardiaceae Lannea coromandelica Hik T N                      +  +                     +    +  +  
Anacardiaceae Mangifera indica Amba T I       + +                   +         +   + +          
Anacardiaceae Nothopegia beddomei Bala T N                       +                             +  
Anacardiaceae Spondias pinnata Wal Ambarella T N                       +                             +  
Annonaceae Polyalthia korinti Ulkenda S N       +      +   +      +   +                      +    +  
Apocynaceae Carissa spinarum Heen Karamba C N       + +    +    +    + +  + +              +          +   
Apocynaceae Ichnocarpus frutescens Garadi Wel C N         + + +   +     + +  + +  +     +   + +        + + + +    
Apocynaceae Plumeria obtusa Araliya T I                                      +   +           
Apocynaceae Rauvolfia tetraphylla    S I             +                                         
Apocynaceae Tabernaemontana divaricata Watu Sudda S I                                          +           
Apocynaceae Thevetia peruviana  Kaha Kaduru T I         +                                            
Apocynaceae Wrightia angustifolia   T E                                                    +  
Araceae Lasia spinosa Kohila H N   +                                                  
Arecaceae Areca catechu Puwak T N     +                                                
Arecaceae Borassus flabellifer  Tal T I       +   +          +                                
Arecaceae Calamus rotang Heen Wewel C N VU +     +                                            
Arecaceae Caryota urens Kitul T N       +                                              
Arecaceae Cocos nucifera  Pol T N     +     + +                +             +           
Arecaceae Phoenix pusilla  Indi T N                  +    +                                
Asclepiadaceae Calotropis gigantea  Wara S N         + +          +  +   +  +   +   +          +   +    
Asclepiadaceae Pergularia daemia   C N                      +  +                              
Asclepiadaceae Wattakaka volubilis Aguna Kola C N               +       +  +                              
Asparagaceae Asparagus racemosus Hathawariya C N              +           +         +                   
Asteraceae Eupatorium odoratum  Podisinnamaran S I         + +  + + +      +  + + + +  +   + + + +   +  + + + + +    
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Asteraceae Grangea maderaspatana   H N                   + +                                  
Asteraceae Mikania cordata  Wathu Palu C N   +       +        +  +    +                            
Asteraceae Tridax procumbens    H I           + +         +  +   + + + +        +   +  +    +    
Asteraceae Vernonia cinerea  Monara Kudumbiya H N                            +  +        +           +    
Asteraceae Vernonia zeylanica  Pupula C E         + +   + +  +    +  + +  +         + +   + +      +    
Asteraceae Vicoa indica Ran Hiriya H N           +                                      +    
Asteraceae Xanthium indicum  Urukossa H N                   + +          +                       +
Bignoniaceae Stereospermum colais Dunumadala T N                        + +    +                         
Bignoniaceae Tecoma stans Kelani Tissa T I                                      +               
Boraginaceae Carmona retusa Heen Thambala S N              +        + +  +                          + +  
Boraginaceae Coldenia procumbens   H N                   + +                                 +
Boraginaceae Cordia curassavica   S I                    +  +                                
Boraginaceae Cordia dichotoma Lolu T N               +       + + + + +                            
Boraginaceae Ehretia laevis   T N                      +                                
Boraginaceae Heliotropium indicum  Ath Honda H N                   + +                                 +
Burseraceae Commiphora caudata Siviya T N                                                    +  
Capparaceae Capparis rotundifolia    S N              +                                        
Capparaceae Capparis zeylanica Sudu Welangiriya C N         +        +    + +                            + +  
Capparaceae Cleome viscosa Wal Aba H N                      +        +  +     +               
Capparaceae Crateva adansonii  Lunu Warana T N                        +                              
Caricaceae Carica papaya Gas Labu T I                             +                         
Celastraceae Cassine glauca Neralu T E         +             +                               
Clusiaceae Garcinia spicata Ela Gokatu T N                 +                                     
Combretaceae Terminalia arjuna  Kumbuk T N                    +                                  
Combretaceae Terminalia bellirica Bulu T N       +                       +       +               
Combretaceae Terminalia catappa Kottan T I         +                            +   +           
Connaraceae Connarus monocarpus Radaliya C N                       +   +                          +  
Convolvulaceae Argyreia osyrensis Dumbada C N                                                +    +  
Convolvulaceae Argyreia populifolia Giritilla C E         +            +                                
Convolvulaceae Evolvulus alsinoides  Vishnu Kranthi H N                      +                                
Convolvulaceae Evolvulus nummularius   H I                    +  +                                
Convolvulaceae Ipomoea pes-tigridis Divi Adiya C N             +                                         
Convolvulaceae Ipomoea sepiaria Rasa Tel Kola C N                      +  + +  +       +                   
Cucurbitaceae Coccinia grandis Kowakka C N                      +                                
Cucurbitaceae Momordica charantia Karavila C N                      +                                
Cyperaceae Cyperus spp.   H N                   + +                                 +
Cyperaceae Schoenoplectus articulatus    H N                   +                                   
Cyperaceae Schoenoplectus grossus   H N   +                                                  
Dioscoreaceae Dioscorea tomentosa Uyala C N                      +                              +  
Dracaenaceae Sansevieria zeylanica Niyanda H N                     +  +                             +  
Ebenaceae Diospyros ebenum Kaluwara T N EN     +      +         +  + +   +               +    +    +  
Ebenaceae Diospyros ferrea   T N              +        + +                             +  
Ebenaceae Diospyros malabarica Timbiri T N                          +                            
Ebenaceae Diospyros montana   T N             +  +                       +           +    
Ebenaceae Diospyros nummulariifolia   T E                  +    + +  + +            +         +  +  +  
Ebenaceae Diospyros ovalifolia Kunumella T N       +      + +        +   +                      +    +  
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Erythroxylaceae Erythroxylum zeylanicum   T E                 +      +                             +  
Euphorbiaceae Acalypha indica  Kuppameniya H N                        +              +               
Euphorbiaceae Bridelia retusa Ketakala T N                + +       + +  +       +         + +    +    
Euphorbiaceae Cleistanthus pallidus   T E                                                    +  
Euphorbiaceae Croton bonplandianus    H I                   + +  +                                
Euphorbiaceae Croton laccifer Keppetiya S N                      + +  +                          + +  
Euphorbiaceae Dimorphocalyx glabellus Weliwenna T N       +         + +     +   +     +   +               +  +  
Euphorbiaceae Drypetes gardneri Gal Wira T E                       +   +                          +  
Euphorbiaceae Drypetes sepiaria Wira T N              +   + +   + + +  + +            + +       +   + +  
Euphorbiaceae Euphorbia antiquorum Daluk T N                     +                                 
Euphorbiaceae Euphorbia hirta Budadakiriya H N             +           +        +         +  +        
Euphorbiaceae Flueggea leucopyrus Katu Pila S N         +   +  +      + +  + +  +    + +   + +      +  + +  + +  
Euphorbiaceae Jatropha gossypiifolia   T I                                        +             
Euphorbiaceae Mallotus repandus   T N                  +                                    
Euphorbiaceae Mallotus rhamnifolius   T N         +    +   +      +  +  +       +             +   + +  
Euphorbiaceae Manihot esculenta Maiyokka S I                             +             +           
Euphorbiaceae Margaritaria indicus Karawu T N VU                        +                            
Euphorbiaceae Mischodon zeylanicus Tammanna T N                       +                               
Euphorbiaceae Phyllanthus polyphyllus Kuratiya T N              + + + +     + +  + + +    +       +          +  + +  
Euphorbiaceae Phyllanthus reticulatus Kaila S N   +     + +        +                                  
Euphorbiaceae Sapium insigne   T N                       +                             +  
Fabaceae Abrus precatorius Olinda C N         +           + +                                
Fabaceae Acacia pennata   C N                         +                          + +  
Fabaceae Albizia sp.   T N                  +                           +        
Fabaceae Alysicarpus vaginalis Aswenna H N               +       +                       +        
Fabaceae Bauhinia racemosa Maila T N     +   +     +   +   + + + + +  +    + +   +       + +   +     
Fabaceae Bauhinia tomentosa Petan T N                                        +          + +  
Fabaceae Canavalia sp.   C N                     +                                 
Fabaceae Cassia auriculata  Ranawara T N                      +                                
Fabaceae Cassia fistula  Ehela T N       + + +  + +       + + + +  +  +   +     +     + +  + +   +  
Fabaceae Cassia occidentalis Ath Tora H N                      +                                
Fabaceae Cassia roxburghii Ratu Wa T N                      +   +  +     +   +        +   + +    
Fabaceae Crotalaria sp.   H N             +                                         
Fabaceae Derris parviflora Kala Wel C E       + +    + +   +   + + +  + + +  +   + +   + +    +  + + +  +  
Fabaceae Derris scandens Bo Kala wel C N                     + +                                
Fabaceae Desmodium triflorum  Undupiyaliya H N                   + +  +      +                         +
Fabaceae Dichrostachys cinerea Andara T N               + +      +  + +  +     + + +            + +    
Fabaceae Gliricidia sepium Weta Mara T I   +                  +  +                              
Fabaceae Leucaena leucocephala  Ipil Ipil T I         + +            + +  +                           
Fabaceae Mimosa pudica  Nidikumba H I           + +         +  +        + +   +      + + +  +    
Fabaceae Pongamia pinnata Magul Karanda T N   +                +                                  
Fabaceae Tamarindus indica  Siyabala T I     +   +            +       +         +               
Fabaceae Tephrosia purpurea Pila H N           + +        + +      +  + + + +     +             
Fabaceae Tephrosia villosa Bu Pila H N           +                                          
Flacourtiaceae Casearia zeylanica Wal Waraka T N                  +                                    
Hernandiaceae Gyrocarpus americanus Hima T N                       +                               
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Hippocrateaceae Reissantia indica   C N       +     + +    +       +       +                +   +  
Hippocrateaceae Salacia reticulata Kotala Himbutu C N                       +                             +  
Hypoxidaceae Curculigo orchioides Heen Bin Tal H N                                                    +  
Lamiaceae Hyptis suaveolens Madurutala H I           +   +       +  +   +   + + + + +          +   +    
Lamiaceae Ocimum americanum Heen Madurutala H N           +            +    +  + +   + +                 
Lauraceae Alseodaphne semecarpifolia Wewarana T N                       + + + + +  +                   +  +  +  
Lecythidaceae Barringtonia acutangula Ela Midella T N                    +                                  
Lemnaceae Lemna perpusilla Diya Pansi H N   +                                                  
Linaceae Hugonia mystax Bugetiya S N              +       + + +                            + +  
Loganiaceae Strychnos nux-vomica Goda Kaduru T N         +    + + + + +   + + + + +  +     +   +           + +   +  
Loganiaceae Strychnos sp.   C N                       +                             +  
Loranthaceae Dendrophthoe falcata Pilila Ep N                      + +                             +  
Lythraceae Lawsonia inermis Maruthondiya T N                                      +               
Malpighiaceae Hiptage benghalensis Puwak Gediya Wel C N                + +    +                               +  
Malvaceae Abutilon indicum   S N         + + +  +       +  +        +                     
Malvaceae Hibiscus micranthus Bebila H N                      +                  +             
Malvaceae Hibiscus rosa-sinensis   S I                                          +           
Malvaceae Hibiscus vitifolius Maha Epala H N             +         +                           +     
Malvaceae Pavonia odorata   H N                                                  +    
Malvaceae Sida acuta Gas Bavila H N             +       +  +  +    +  + + +              +       
Malvaceae Sida cordifolia Wal Bavila H N               +     +  +                         +       
Malvaceae Urena sinuata Heen Epala H N           +                                          
Melastomataceae Memecylon capitellatum   T E              +         +                             +  
Melastomataceae Memecylon umbellatum Korakaha S N              +      + + + +                            +   
Meliaceae Aglaia elaeagnoidea   T N                 + +     +                             +  
Meliaceae Azadirachta indica Kohomba T N     + + +   +  + + +    + + + + +  +  +   + + + +   + + +   + +    
Meliaceae Melia azedarach Lunu Midella T N                                                  +    
Meliaceae Walsura trifoliolata Kiri Koon T N       + +        +     +                             +  
Menispermaceae Cissampelos pareira Diya Mitta C N                      +   +                             
Menispermaceae Cyclea peltata Kehi Pittan C N                                      +           +    
Menispermaceae Tinospora sinensis Walkinda C N                       +                             +  
Menispermaceae Tinospora sp.   C N              +                                        
Moraceae Artocarpus heterophyllus Kos T I             +                +             +           
Moraceae Ficus benghalensis Nuga T N         +             +                               
Moraceae Ficus hispida Kota Dimbula T N         +              +   +                           
Moraceae Ficus microcarpa   T N               +      +  +                             +  
Moraceae Ficus mollis Wal Aralu T N                       +                             +  
Moraceae Ficus racemosa Attikka T N         +                                            
Moraceae Ficus sp.   T N         +           +  + +              +            + +  
Moraceae Streblus asper Nitulla T N   +   + +   +          +   +      +   +            +     
Musaceae Musa x paradisiaca Kesel T I   + +     +                 +                         
Myrtaceae Eucalyptus sp.   T I                               +                 +      
Myrtaceae Eugenia bracteata Tembiliya T N       + +    +         +   +                      +    +  
Myrtaceae Psidium guajava Pera T I                                      +   +           
Myrtaceae Syzygium cumini Madan T N   +     +          +  + + + +  +                     +      
Nyctaginaceae Boerhavia diffusa   H N               +       +  +        +     +               
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Ochnaceae Ochna lanceolata Mal Kera S N              +       +  +                 +          + +  
Oleaceae Chionanthus zeylanica Geratiya T N                     +  +                 +          + +  
Oleaceae Jasminum angustifolium   C N         +    +  +     + +   +             +        + + +  +   
Orchidaceae Vanda tessellata   Ep N VU                                    +               
Pandanaceae Pandanus amaryllifolius Rampe S I   +                                                  
Passifloraceae Passiflora foetida   C I         + +          +  +   +     +            +   +     
Periplocaceae Hemidesmus indicus Iramusu C N                                +                     
Poaceae Bambusa vulgaris Kaha Una T N   +                                                  
Poaceae Cynodon dactylon Ruha H N                   + +                                 +
Poaceae Imperata cylindrica Iluk H N           + +           +                              
Poaceae Panicum maximum Rata Tana H I           +    +      +  + + + +  +                  +  + +    
Polygonaceae Antigonon leptopus   C I                +                                      
Polygonaceae Persicaria attenuata Sudu Kimbul Wenna H N                    +                                  
Portulacaceae Talinum triangulare   H I                      +                  +             
Rhamnaceae Scutia myrtina   S N              +                                      +  
Rhamnaceae Ventilago madraspatana Yakkada Wel C N       + +    +  + + +    + +  + + +                     + + +  +  
Rhamnaceae Ziziphus oenoplia Heen Eraminiya C N         +      + +    + + + + + + +         + +          + + + +  
Rubiaceae Benkara malabarica   S N             + +   + +     +  +      +   +             +  + + +  
Rubiaceae Catunaregam spinosa Kukurumanna T N         +    +  + +     + + + +  +       +     +          + +  
Rubiaceae Discospermum sphaerocarpum   T N       + +           +  +  + +                      +   + +  
Rubiaceae Haldina cordifolia Kolon T N VU               +       + +  +                           
Rubiaceae Ixora pavetta Maha Ratambala T N              +        + +  +                    +      +  
Rubiaceae Mitragyna parvifolia Helamba T N VU     + + +        +                +                 
Rubiaceae Morinda coreia Ahu T N       +   +          +   +                             
Rubiaceae Nauclea orientalis Bakmi T N                    +                                  
Rubiaceae Oldenlandia corymbosa   H N                      +                                
Rubiaceae Psydrax dicoccos Panderu T N              +                                      +  
Rubiaceae Richardia brasiliensis   H I                      +                                
Rubiaceae Spermacoce assurgens   H I                                      +   +           
Rubiaceae Tarenna asiatica Tarana S N              +         +                 +          + +  
Rutaceae Atalantia ceylanica Yakinaran T N                  +     +                             +  
Rutaceae Chloroxylon swietenia Buruta T N       + +    +    +    + +                 +   + +  +  + + +  
Rutaceae Citrus aurantifolia Dehi T I         +                                            
Rutaceae Clausena indica Migon Karapincha T N              +   + +                                    
Rutaceae Glycosmis angustifolia Bol Pana S N                                                   +   
Rutaceae Glycosmis mauritiana   S N       + +    + +       + +  + +                        +  +  
Rutaceae Limonia acidissima Divul T N       + +              + +  +    +     + +   +  +        
Rutaceae Micromelum minutum Wal Karapincha T E                       +                             +  
Rutaceae Murraya koenigii Karapincha T N                  +                                    
Rutaceae Murraya paniculata Etteriya T N                  +                                    
Rutaceae Paramignya monophylla Wellangiriya C N               +                                     +  
Rutaceae Pleiospermium alatum Tumpat Kurudu T N       +      + +   +     +                             +  
Rutaceae Toddalia asiatica Kudumiris C N       + +        +       +                       +    +  
Salvadoraceae Azima tetracantha   S N                      + +                               
Sapindaceae Allophylus cobbe Kobbe C N         +   + +  + + +    + + + + +      +            +    +  +  
Sapindaceae Cardiospermum halicacabum Penela Wel C N                      +                                
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Sapindaceae Dimocarpus longan Mora T N                       +   +                      +    +  
Sapindaceae Filicium decipiens Pehimbiya T N                                      +               
Sapindaceae Glenniea unijuga Wal Mora T E       + +                                        +    
Sapindaceae Lepisanthes senegalensis Gal Kuma T N                          +                          +  
Sapindaceae Lepisanthes tetraphylla Dambu T N       + +    + +   +     +  +       + + +           +  +  +  
Sapindaceae Sapindus emarginata Kaha Penela T N                  +                                 +   
Sapindaceae Schleichera oleosa Koon T N       + +    +   + +   +  + + +       +   + +         + + +  +  
Sapotaceae Madhuca longifolia Mi T N       + +                                            
Sapotaceae Manilkara hexandra Palu T N       + +            + +                             +  
Scrophulariaceae Scoparia dulcis   H I           +            +       +           +  + +       
Sterculiaceae Pterospermum suberifolium Welan T N                + +      +  + + +  +   + + + +     + +  +  +  +  
Sterculiaceae Waltheria indica   H N                      +            +                   
Tiliaceae Berrya cordifolia Halmilla T N       +               +                             +  
Tiliaceae Grewia helicterifolia Bora Daminiya T N       + +    +    +   + + +  + +            +         +   + +  
Tiliaceae Grewia orientalis   C N       + +      + +     + +  +         +   +         +  + + +  
Ulmaceae Holoptelea intergrifolia Godakirilla T N       + +   +     +    + +               +             +  
Ulmaceae Trema orientalis Gadumba T N         +             + + +  +                           
Verbenaceae Duranta repens   S I                             +         +               
Verbenaceae Gmelina asiatica Demata T N                         +  +       +     +        +     
Verbenaceae Lantana camara  Gandapana S I         + + +  + +  +   + +  + +  +    +   + +            + + +   
Verbenaceae Phyla nodiflora Hiramanadetta H N                   +         +  +                       +
Verbenaceae Premna tomentosa Seru T N              +         + + + + +           +         +  + +   
Verbenaceae Stachytarpheta jamaicensis Balu Nakuta H I                   + +    +    +  +               +       +
Verbenaceae Tectona grandis  Thekka T I         +   +  +         +     +             +           
Verbenaceae Vitex altissima Milla T N                + +      + + + + +     + +               + + +  
Verbenaceae Vitex leucoxylon Nabada T N   +                +                                  
Vitaceae Cissus latifolia Wal Diya Labu C N                                                    +  
Vitaceae Cissus quadrangularis Heressa C N                     +                                 
Vitaceae Cissus vitiginea   C N                                        +          +   
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Appendix	9.6(b):	Detailed	list	of	animal	species	recorded	at	the	sites	surveyed	during	the	study	

Abbreviations	used:	TS	‐	Taxonomic	Status,	ED	‐	Endemic,	IN	‐	Indigenous,	EX	‐	Introduced	or	Exotic,	CS	‐	Conservation	Status,	EN	‐	Endangered,	VU	‐	Vulnerable,	 	

Locations;	
M1	‐	Mahakanadarawa	Water	Treatment	Plant,	M2	‐	Rambewa	Sump	&	Tank,	M3	‐	Medawachchiya	Sump,	M4	–	Isenbessagala	Tank,	M5	‐	Ethakada	Tank,	M6	‐	East	Rambewa	Tank,	W1	‐	Wahalkada	Water	Treatment	
Plant,	W2	‐	Kahatagollewa	Tank,	W5	‐	Bogahewa	Sump,	W6	‐	Weerasole	Tank,	W7	‐	Horowpothana	Sump	&	Existing	Tank,	W9	‐	Rathmalgahawewa	Tank,	W10	‐	Kahatagasdigiliya	Tank,	W11	‐	Kebithigollewa	Existing	
Tank,	W11	‐	Kahatagollewa‐	Kebithigollewa	Tank,	W12	‐	North	Horowpothana	Tank,	W14	‐	West	Horowpothana	Alt.	1,	W15	‐	West	Horowpothana	Alt.	2,	W16	‐	Halmillewa	Tank,	MT	&	SV	‐	Mahakanadarawa	Tank	and	
Surrounding	Vegetations,	WT	&	SV	‐	Wahalkada	Tank	and	Surrounding	Vegetations	 	
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BUTTERFLIES	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Lycaenidae	 Jamides	alecto	 	 Metallic	Cerulean	 Dilisena	Seru‐nilaya	 IN	 	NT 		 		 		 		 		 		 +	 +	 		 		 		 		 		 		 		 		 		 		 		 +	 		
Nymphalidae	 Acraea	violae	 Tawny	costor	 Thambily	panduru‐boraluwa	 IN	 		 +	 +	 		 + +	 		 +	 		 +	 +	 		 +	 +	 		 +	 		 +	 + 		 +	 +	
Nymphalidae	 Danaus	chrysippus	 	 Plain	tiger	 Podu	koti‐thambiliya	 IN	 		 +	 +	 		 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Nymphalidae	 Danaus	genutia	 	 Common	tiger	 Iri	Koti‐thambiliya	 IN	 		 +	 		 		 + +	 +	 +	 		 +	 +	 		 		 		 		 +	 + 		 + 		 +	 +	
Nymphalidae	 Euploea	core	 	 Common	crow	 Podu	kaka‐kotithiyaya	 IN	 		 +	 		 +	 		 +	 +	 +	 		 		 +	 		 		 +	 		 +	 + +	 		 +	 +	 +	
Nymphalidae	 Hypolimnas	misippus	 	 Danaid	Eggfly	 Kela	Alankarikya	 IN	 		 +	 		 		 + 		 		 +	 		 +	 +	 		 +	 		 		 		 + 		 		 		 +	 +	
Nymphalidae	 Junonia	almana	 	 Peacock	pansy	 Monera	alankarikya	 IN	 		 +	 		 		 		 		 +	 		 +	 +	 		 		 +	 		 		 		 + 		 + 		 +	 +	
Nymphalidae	 Junonia	iphita	 	 Chocolate	soldier	 Podu	alankarikya	 IN	 		 +	 		 +	 		 +	 +	 +	 		 		 +	 		 		 		 		 		 + 		 		 +	 +	 +	
Nymphalidae	 Junonia	lemonias	 	 Lemon	pansy	 Dumburuwan	alankarikya	 IN	 		 +	 		 		 + 		 		 +	 +	 		 +	 		 		 		 		 		 + 		 + 		 +	 +	
Nymphalidae	 Junonia	orithya	 	 Blue	pansy	 Nil	alankarikya	 IN	 EN 		 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Nymphalidae	 Neptis	hylas	 	 Common	sailor	 Gomara	selaruwa	 IN	 		 +	 		 		 + +	 		 +	 +	 +	 		 		 +	 +	 +	 		 		 		 + 		 +	 +	
Nymphalidae	 Nissanga	patnia	 	 Gladeye	bushbrown	 Visithuru	panduru‐dumburuwa	 IN	 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Nymphalidae	 Tirumala	limniace	 	 Blue	tiger	 Podu	nil‐kotithiya	 IN	 		 +	 		 +	 		 		 +	 +	 		 		 +	 		 		 		 		 +	 + 		 		 		 +	 +	
Nymphalidae	 Ypthima	ceylonica	 	 White	four‐ring	 Podu	heen‐dumburuwa	 IN	 		 +	 +	 +	 		 		 +	 +	 +	 +	 		 +	 		 +	 		 		 + 		 		 		 +	 +	
Papilionidae	 Pachliopta	hector	 	 Crimson	rose	 Maha	rosa	papilia	 IN	 		 +	 +	 		 + +	 		 +	 		 +	 +	 		 +	 		 +	 +	 		 +	 		 		 +	 +	
Papilionidae	 Papilio	domoleus	 	 Lime	butterfly	 Kaha	papilia	 IN	 		 +	 		 		 + 		 		 +	 		 +	 		 		 +	 		 		 +	 		 +	 		 +	 +	 +	
Papilionidae	 Papilio	polytes	 	 Common	mormon	 Kalu	papilia	 IN	 		 +	 		 		 		 +	 		 +	 		 		 		 		 		 +	 		 		 + 		 		 		 +	 +	
Pieridae	 Appias	paulina	 	 Lesser	albatross	 Kuda	sudana	 IN	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 		 +	 +	 +	 +	 + +	 + 		 +	 +	
Pieridae	 Catopsilia	pomona	 	 Lemon	emigrant	 Kaha	piyasariya	 IN	 		 +	 		 		 + 		 +	 +	 +	 +	 		 		 		 		 		 +	 + 		 + 		 +	 +	
Pieridae	 Cepora	nerissa	 	 Common	gull	 Podu	Punduru‐sudana	 IN	 		 +	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
Pieridae	 Delias	eucharis	 	 Jezebel	 Podu	Maha‐sudda	 IN	 		 +	 +	 		 + 		 		 +	 +	 +	 		 		 		 		 		 +	 		 +	 		 		 +	 +	
Pieridae	 Eurema	hecabe	 	 Common	grass	yellow	 Maha	kahakolaya	 IN	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + 		 +	 +	
		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
DRAGONFLIES	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Aeshnidae	 Anax	indicus	 Elephant	Emperor	 	 		 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	
Libellulidae	 Crocothemis	servilia	 Oriental	scarlet	 		 IN	 		 +	 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Libellulidae	 Diplacodes	trivialis	 Blue	percher	 		 IN	 		 +	 		 		 		 		 		 +	 		 		 +	 		 		 		 		 		 		 		 		 		 +	 +	
Libellulidae	 Neurothemis	tullia	 Pied	Parasol	 		 IN	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Libellulidae	 Orthetrum	sabina	 Green	Skimmer	 	 	 		 IN	 		 +	 		 		 + +	 		 +	 +	 +	 		 		 		 +	 +	 +	 		 		 + 		 +	 +	
Libellulidae	 Pantala	flavescens	 Wandering	Glider	 		 IN	 		 +	 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 + 		 		 		 +	 +	
Libellulidae	 Rhyothemis	variegata	 Varigated	Flutter	 		 IN	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Libellulidae	 Urothemis	signata	 Scarlet	Basker	 	 		 IN	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Platycnemididae	 Copera	marginipes	 Yellow	Featherleg	 	 		 IN	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
REPTILES	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Agamidae	 Calotes	calotes	 	 Green	garden	lizard	 Pala	katussa	 	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 + 		 		 		 +	 +	
Agamidae	 Calotes	versicolor	 Common	garden	lizard	 Gara	katussa	 	 IN	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Agamidae	 Otocryptis	nigristigma	 	 Black	spotted	kangaroo	lizard	 Wiyali	Pinum	katussa	 	 ED	 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
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Boidae	 Python	molurus	 	 Indian	python	 Pimbura	 IN	 		 		 		 		 		 		 		 +** 		 		 		 		 		 		 		 		 		 		 		 		 +**	 +**	
Colubridae	 Ptyas	mucosa	 	 Rat	snake	 Gerandiya.	 	 IN	 		 +** 		 +** 		 		 +** +** 		 		 		 		 		 		 		 +** 		 		 		 		 +**	 +**	
Elapidae	 Naja	naja	 	 Indian	cobra	 Naya	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Gekkonidae	 Hemidactylus	sp.	 		 		 IN	 		 +	 		 +	 		 		 		 +	 		 		 		 		 		 		 		 +	 + 		 		 +	 +	 +	
Scincidae	 Eutropis	carinata	 	 Common	skink	 Sulaba	hikanala	 IN	 		 +	 		 +	 		 		 +	 +	 		 		 +	 +	 +	 		 		 +	 + 		 + +	 +	 +	
Scincidae	 Eutropis	macularia	 	 Bronzegreen	little	skink	 Pingu	hikanala	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Testudinidae	 Geochelone	elegans	 	 Indian	star	tortoise	 Mevara	ibba/	Taraka	ibba	 	 IN	 VU 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +*	 +	
Varanidae	 Varanus	bengalensis	 	 Land	monitor	 Talagoya	 IN	 		 +	 +** +	 + +** +** +	 +	 +** +	 +**	 +	 +	 +**	 +	 + +** + +	 +	 +	
Viperidae	 Daboia	russelii	 	 Russell’s	viper	 Tith	polonga.	 	 IN	 		 +** 		 +** 		 		 		 +** 		 		 		 		 		 		 		 +** 		 		 		 		 +**	 +**	
		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
AMPHIBIANS	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Bufonidae	 Duttaphrynus	melanostictus	 	 Common	house	toad	 Sulaba	geai	gemba	 ED	 		 +	 		 +	 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Dicroglossidae	 Euphlyctis	cyanophlyctis	 	 Skipper	frog	 Utpatana	madiya	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Dicroglossidae	 Euphlyctis	hexadactylus	 	 Sixtoe	green	frog	 SaEangili	pala	madiya	 IN	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
BIRDS	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Accipitridae	 Accipiter	badius	 	 Shikra	 	 	 	 	 Kurulugoya	 BR	 		 +	 +	 		 + 		 +	 +	 +	 		 +	 		 +	 +	 		 		 + 		 + 		 +	 +	
Accipitridae	 Haliastur	indus	 	 Brahminy	Kite	 	 	 Bamunu	Piyakussa	 	 	 BR	 		 +	 		 		 + +	 		 +	 		 		 		 		 +	 		 		 		 		 		 		 		 +	 +	
Accipitridae	 Spilornis	cheela	 	 Crested	Serpent	Eagle	 	 	 	 Silu	Sarapakussa	 	 BR	 		 +	 		 +	 + 		 +	 +	 		 		 +	 +	 		 		 +	 +	 + +	 		 		 +	 +	
Aegithinidae	 Aegithina	tiphia	 	 Common	Iora	 	 	 	 Podu	Iorawa	 	 BR	 		 +	 		 +	 + 		 +	 +	 		 +	 +	 +	 +	 		 		 		 + +	 + +	 +	 +	
Alaudidae	 Alauda	gulgula	 	 Oriental	Skylark	 	 	 	 	 Peradigu	Ahas	Thulikawa	 BR	 		 +	 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Alcedinidae	 Alcedo	atthis	 	 Common	Kingfisher	 	 	 Mal	Pilihuduwa	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
Alcedinidae	 Halcyon	smyrnensis	 	 White‐throated	Kingfisher	 	 	 Layasudu	Madi‐pilihuduwa	 	 BR	 		 +	 +	 +	 		 +	 		 +	 +	 		 		 		 +	 		 		 		 + +	 		 		 +	 +	
Anhingidae	 Anhinga	melanogaster	 	 Oriental	Darter	 Abikava	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Apodidae	 Cypsiurus	balasiensis	 	 Asian	Palm	Swift	 	 	 Asiaa	Thal‐thurithaya	 	 BR	 		 +	 +	 		 + +	 +	 +	 +	 +	 +	 		 +	 		 +	 +	 + +	 + +	 +	 +	
Ardeidae	 Ardea	cinerea	 	 Grey	Heron	 	 	 	 Alu	Koka	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ardeidae	 Ardea	purpurea	 	 Purple	Heron	 	 	 Karawal	Koka	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ardeidae	 Ardeola	grayii	 	 Indian	Pond	Heron	 	 	 	 	 Kana‐koka	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ardeidae	 Bubulcus	ibis	 	 Cattle	Egret	 	 	 	 Geri‐koka	 	 BR	 		 +	 		 		 		 		 		 +	 +	 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ardeidae	 Casmerodius	albus	 	 Great	Egret	 	 	 	 	 Sudu	maha‐koka	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ardeidae	 Egretta	garzetta	 	 Little	Egret	 	 	 	 	 Punchi	Anu‐koka	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ardeidae	 Mesophoyx	intermedia	 	 Intermediate	Egret	 	 	 	 Sudu	Madi‐koka	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Bucerotidae	 Anthracoceros	coronatus	 	 Malabar	Pied	Hornbill	 	 	 Poru‐Kandaththa	 	 BR	 	NT +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Burhinidae	 Burhinus	oedicnemus	 	 Eurasian	Thick‐knee	 	 	 	 Golu‐kiraluwa	 	 BR	 	NT 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
Campephagidae	 Pericrocotus	cinnamomeus	 	 Small	Minivet	 	 	 	 	 Punchi	Miniviththa	 	 BR	 		 +	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	 		
Caprimulgidae	 Caprimulgus	asiaticus	 	 Common	Nightjar	 	 	 Indu	Bimbassa	 	 BR	 		 		 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Charadriidae	 Vanellus	indicus	 	 Red‐wattled	Lapwing	 	 	 Rath‐yatimal	Kirella	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ciconiidae	 Anastomus	oscitans	 	 Asian	Openbill	 	 	 	 Vivarathuduwa	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ciconiidae	 Ciconia	episcopus	 	 Woolly‐necked	Stork	 	 	 	 Padili	Manawa	 	 	 BR	 	NT 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
Ciconiidae	 Mycteria	leucocephala	 	 Painted	Stork	 	 	 	 Lathuwakiya	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
Cisticolidae	 Prinia	inornata	 	 Plain	Prinia	 	 	 Sarala	Priniya	 	 BR	 		 +	 		 +	 		 +	 +	 +	 		 		 +	 +	 		 		 		 		 		 		 + +	 +	 +	
Cisticolidae	 Prinia	socialis	 	 Ashy	Prinia	 	 	 Alu	Priniya	 	 BR	 		 		 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Columbidae	 Chalcophaps	indica	 	 Emerald	Dove	 	 	 Neela‐Kobeiyya	 	 BR	 		 +	 		 +	 		 		 +	 +	 		 		 +	 		 		 +	 		 		 + 		 		 +	 +	 +	
Columbidae	 Ducula	aenea	 	 Green	Imperial	Pigeon	 	 	 Neela	Mahagoya	 	 BR	 		 +	 		 		 + 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
Columbidae	 Streptopelia	chinensis	 	 Spotted	Dove	 	 	 Alu	Kobeiyya	 	 BR	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Columbidae	 Treron	bicincta	 	 Orange‐breasted	Green‐pigeon	 	 	 Laya‐ran	Batagoya	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 + 		 +	 +	
Coraciidae	 Coracias	benghalensis	 	 Indian	Roller	 	 	 Dumbonna	 	 BR	 		 +	 		 		 		 		 		 		 +	 		 		 		 		 		 		 		 + 		 		 		 +	 +	
Corvidae	 Corvus	levaillantii	 Large‐billed	Crow	 	 	 	 Kalu	Kaputa	 	 BR	 		 +	 +	 		 + 		 		 +	 +	 +	 		 +	 +	 +	 +	 +	 		 +	 		 +	 +	 +	
Corvidae	 Corvus	splendens	 	 House	Crow	 	 	 	 Kolamba	Kaputa	 	 BR	 		 		 		 		 + 		 		 		 		 		 		 +	 		 		 +	 		 		 +	 		 		 +	 		
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Cuculidae	 Centropus	sinensis	 	 Greater	Coucal	 	 	 Ati‐kukula	 	 BR	 		 +	 +	 +	 		 +	 +	 +	 +	 +	 		 		 		 +	 		 +	 		 +	 		 		 +	 +	
Cuculidae	 Clamator	jacobinus	 	 Pied	Cuckoo	 	 	 Gomara	Kondakoha	 	 BR	 		 		 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 +	
Cuculidae	 Eudynamys	scolopacea	 	 Asian	Koel	 	 	 	 Kowula	 	 BR	 		 +	 		 +	 + 		 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Cuculidae	 Phaenicophaeus	viridirostris	 	 Blue‐faced	Malkoha	 	 	 Wathanil	Malkoha	 	 BR	 		 +	 		 +	 		 		 		 +	 		 		 +	 		 		 		 		 		 		 		 		 +	 +	 +	
Dicaeidae	 Dicaeum	erythrorhynchos	 	 Pale‐billed	Flowerpecker	 	 	 	 Lathudu	Pililichcha	 	 BR	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + 		 +	 +	
Dicruidae	 Dicrurus	caerulescens	 	 White‐bellied	Drongo	 	 	 	 	 Kawuda	 BR	 		 +	 +	 +	 + 		 		 		 +	 +	 		 +	 +	 +	 		 +	 		 		 		 		 +	 		
Dicruidae	 Dicrurus	macrocercus	 	 Black	Drongo	 	 	 	 Kalu	Kawuda	 	 BR	 		 		 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Estrididae	 Lonchura	punctulata	 	 Scaly‐breasted	Munia	 	 	 Laya	Kayuru	Weekurulla	 	 BR	 		 +	 		 		 		 		 		 +	 		 		 +	 		 		 		 		 +	 + 		 		 		 +	 +	
Estrididae	 Lonchura	striata	 	 White‐rumped	Munia	 	 	 	 Nithamba	Sudu	Weekurulla	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 +	 		 		 		 		 		 		 		 +	 		
Hemiprocnidae	 Hemiprocne	coronata	 	 Crested	Treeswift	 	 	 	 Silu	Ruk‐thurithaya	 	 BR	 		 		 		 		 		 		 +	 +	 		 		 		 		 		 		 		 		 + 		 + 		 +	 +	
Hirundinidae	 Hirundo	daurica	 	 Red‐rumped	Swallow	 	 	 	 Nithamba	rathu	Wahilihiniya	 	 WV 	NT +	 +	 		 + 		 		 +	 		 		 		 +	 +	 		 		 		 		 		 		 		 +	 +	
Meropidae	 Merops	leschenaulti	 	 Chestnut‐headed	Bee‐eater	 	 	 Thambala‐hisa	Binguharaya	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 + +	 +	 +	
Meropidae	 Merops	orientalis	 	 Green	Bee‐eater	 	 	 Punchi	Binguharaya	 	 BR	 		 +	 		 		 + 		 +	 +	 		 +	 		 		 		 		 		 +	 		 		 		 		 +	 +	
Meropidae	 Merops	philippinus	 	 Blue‐tailed	Bee‐eater	 	 	 Nilpenda	Binguharaya	 	 WV 		 +	 		 		 		 +	 		 +	 		 		 +	 		 +	 		 		 		 + 		 + 		 +	 +	
Monarchidae	 Terpsiphone	paradisi	 	 Asian	Paradise‐	flycathcher	 	 	 	 	 	 Asia	Rahanmara	 	 BR	 		 +	 		 +	 + 		 +	 +	 		 		 +	 		 		 +	 		 		 + 		 		 		 +	 +	
Motacillidae	 Anthus	rufulus	 	 Paddyfield	Pipit	 	 	 Keth	Varatichcha	 	 BR	 		 +	 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Muscicapidae	 Copsychus	malabaricus	 	 White‐rumped	Shama	 	 	 	 Wana	Polkichcha	 	 BR	 		 +	 		 +	 + 		 +	 +	 		 		 +	 		 		 		 		 		 + 		 		 +	 +	 +	
Muscicapidae	 Copsychus	saularis	 	 Oriental	Magpie	Robin	 	 	 Polkichcha	 BR	 		 +	 +	 		 + +	 		 +	 +	 +	 		 +	 +	 +	 +	 +	 		 +	 		 		 +	 +	
Muscicapidae	 Saxicoloides	fulicata	 	 Indian	Robin	 	 	 	 Indu	Kalukichcha	 	 BR	 		 +	 		 +	 + +	 +	 +	 +	 +	 +	 		 +	 		 		 +	 + +	 + +	 +	 +	
Nectariniidae	 Nectarina	lotenia	 	 Loten’s	Sunbird	 	 	 Lotenge	Sutikka	 	 BR	 		 +	 		 +	 + +	 +	 +	 		 +	 		 +	 		 +	 +	 +	 + +	 + 		 +	 +	
Nectariniidae	 Nectarina	zeylonica	 	 Purple‐rumped	Sunbird	 	 	 Nithamba	Dam	Sutikka	 	 BR	 		 +	 +	 +	 + 		 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 		 +	 + +	 +	 +	
Oriolidae	 Oriolus	xanthornus	 	 Black‐hooded	Oriole	 	 	 	 Kahakurulla	 BR	 		 +	 		 +	 + +	 +	 		 		 		 		 +	 +	 		 +	 		 		 		 + +	 +	 		
Phalacrocoracidae	 Phalacrocorax	fuscicollis	 	 Indian	Cormorant	 	 	 	 Indu	Diyakava	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	
Phalacrocoracidae	 Phalacrocorax	niger	 	 Little	Cormorant	 	 	 	 	 Punchi	Diyakava	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Phasianidae	 Gallus	lafayetii	 	 Sri	Lanka	Junglefowl	 Sri	Lanka	Wali‐kukula	 	 ED	 		 +	 		 +	 		 		 +	 +	 		 		 +	 		 		 		 		 		 + 		 		 +	 +	 +	
Phasianidae	 Pavo	cristatus	 	 Indian	Peafowl	 Monora	 	 BR	 		 +	 		 		 + +	 		 +	 		 		 +	 		 +	 		 		 +	 + +	 + +	 +	 +	
Picidae	 Dinopium	benghalense	 	 Black‐rumped	Flameback	 	 	 Rath‐karela	 	 BR	 		 +	 		 +	 + 		 		 +	 +	 		 		 		 		 		 		 		 		 		 		 		 +	 		
Psittacidae	 Psittacula	krameri	 	 Rose‐ringed	Parakeet	 	 	 Rana	Girawa	 	 BR	 		 +	 +	 		 + +	 		 +	 +	 +	 +	 +	 +	 +	 		 +	 + 		 + 		 +	 +	
Pycnonotidae	 Pycnonotus	cafer	 	 Red‐vented	Bulbul	 	 	 Kondaya	 BR	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Pycnonotidae	 Pycnonotus	luteolus	 	 White‐browed	Bulbul	 	 	 Bamasudu	Kondaya	 	 BR	 		 +	 		 +	 + +	 		 +	 		 +	 +	 +	 		 		 		 +	 + +	 + +	 +	 +	
Pycnonotidae	 Pycnonotus	melanicterus	 	 Black‐crested	Bulbul	 	 	 	 Kalu	Hisasi	Kondaya	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	
Rallidae	 Amaurornis	phoenicurus	 	 White‐breasted	Waterhen	 	 	 Laya‐sudu	Korawakka	 	 BR	 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ramphastidae	 Megalaima	haemacephala	 Coppersmith	Barbet	 	 	 Rathlaye	Kottoruwa	 	 BR	 		 +	 		 		 		 		 		 +	 		 		 +	 		 +	 		 		 +	 		 		 		 +	 +	 +	
Ramphastidae	 Megalaima	zeylanica	 	 Brown‐headed	Barbet	 	 	 Polos	Kottoruwa	 	 BR	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Recurvirostridae	 Himantopus	himantopus	 	 Black‐winged	Stilt	 	 	 Kalupiya	Ipalpawa	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Sturnidae	 Acridotheres	tristis	 	 Common	Myna	 	 	 Mayna	 	 BR	 		 +	 +	 +	 + +	 +	 +	 +	 +	 		 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Sylviidae	 Orthotomus	sutorius	 	 Common	Tailorbird	 	 	 Battichcha	 BR	 		 +	 +	 +	 + 		 +	 +	 		 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Threskiornithidae	 Threskiornis	melanocephalus	 	 Black‐headed	Ibis	 	 	 	 Hisakalu	Dakaththa	 	 BR	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Timalidae	 Pellorneum	fuscocapillum	 	 Sri	Lanka	Brown‐capped	Babbler	 	 Sri	Lanka	Boraga‐demalichcha	 ED	 	NT 		 		 +	 		 		 		 +	 		 		 		 		 		 		 		 		 + 		 		 		 +	 +	
Timalidae	 Rhopocichla	atriceps	 	 Dark‐fronted	Babbler	 	 	 	 Wathanduru	Panduru‐demalichcha BR	 		 +	 		 +	 		 		 +	 		 		 		 +	 		 		 		 		 		 + 		 		 		 +	 +	
Timalidae	 Turdoides	affinis	 	 Yellow‐billed	Babbler	 	 	 	 Demalichcha	 	 BR	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 		 +	 		 +	 + +	 +	 +	
		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
MAMMALS	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Canidae	 Canis	aureus	 	 Jackal	 Nariya	/	Hiwala	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 + 		 		 		 		 +**	
Cercopithecidae	 Macaca	sinica	 	 	 Sri	Lanka	toque	monkey	 Sri	Lanka	Rilawa	 ED	 	NT +	 		 +	 + +** +** +	 		 		 +	 +	 +	 +	 		 +** 		 +** 		 +** +	 +	
Cercopithecidae	 Semnopithecus	 	 vetulus	 	 	 Purple‐faced	leaf	monkey	 Sri	Lanka	Kalu‐wandura	 ED	 VU 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +*	
Cercopithecidae	 Semnopithecus	priam	 	 Grey	langur	 Eli‐wdura	 IN	 	NT +	 		 +	 + +	 +	 +	 +** +** +	 		 +**	 		 		 +	 + +** + +	 +	 +	
Cervidae	 Axis	axis	 	 Spotted	deer	 Tith	Muwa	 IN	 		 		 		 		 		 		 		 +** 		 		 		 		 		 		 		 		 		 		 		 		 		 +*	
Cervidae	 Cervus	unicolor	 	 Sambur	 Gõna	 IN	 		 		 		 		 		 		 		 +* 		 		 		 		 		 		 		 		 		 		 		 		 		 +*	
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Elephantidae	 Elephas	maximus	 	 	 Elephant	 Etha	/	Aliya	 IN	 VU 		 		 +* 		 		 		 +* 		 		 +*	 		 		 		 		 +** +* 		 +* 		 +*	 +*	
Herpestidae	 Herpestes	edwardsii	 	 Grey	mongoose	 Alu	Mugatiya	 IN	 		 +	 		 +	 + 		 +	 +	 		 		 +	 +	 +	 		 		 +** + +	 + 		 +	 +	
Hystricidae	 Hystrix	indica	 	 	 Procupine	 Ittewa	 IN	 		 +* 		 +* 		 		 +* +* 		 		 +*	 		 		 		 		 +** +* 		 +* +* +*	 +*	
Leporidae	 Lepus	nigricollis	 	 Black‐naped	hare	 Wal	Hawa	 IN	 		 +	 +* 		 +* 		 +	 +* 		 		 +*	 		 +	 		 		 +** +* +** +* +* +*	 +*	
Pteropodidae	 Pteropus	giganteus	 	 	 Flying	fox	 Ma‐vavula	 IN	 		 		 		 		 		 		 		 +	 		 		 +	 		 		 		 		 		 		 		 		 		 +	 		
Sciuridae	 Funambulus	palmarum	 	 Palm	squirrel	 Leena	 IN	 		 +	 +	 +	 + +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 +	 + +	 + +	 +	 +	
Sciuridae	 Ratufa	macroura	 	 Giant	squirrel	 Dandu‐leena	 IN	 VU 		 		 +	 		 		 		 +** 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Suidae	 Sus	scrofa	 	 Wild	boar	 Wal	Ura	 IN	 		 +* 		 +* +* +* +* +* 		 		 +*	 		 		 		 		 +** +* 		 +* +* +*	 +*	
Tragulidae	 Moschiola	meminna	 	 Sri	Lanka	mouse‐deer	 Sri	Lanka	Meminna	 ED	 		 +	 		 		 		 		 		 +	 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Ursidae	 Melursus	ursinus	 	 Sloth	bear	 Walaha	 IN	 EN 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +*	
		 		 		 		 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
FISHES	 		 		 		 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		
Channidae	 Channa	striata	 Murrel	 Loola	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Cichlidae	 Etroplus	suratensis	 Pearl	spot	 Koraliya	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Cichlidae	 Oreochromis	mosambicus	 Tilapia	 Tilapia/	Koraliya/	Japan	batta	 EX	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Cichlidae	 Oreochromis	niloticus	 Tilapia	 Tilapia/	Koraliya	 EX	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Cobitidae	 Lepidocephalichthys	thermalis	 Common	spiny	loach	 Thith	Ahirawa	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Cyprinidae	 	 Puntius	bimaculatus	 Redside	barb	 Ipili	Kadaya	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Cyprinidae	 	 Puntius	sarana	 Olive	barb	 Mas	Pethiya	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	
Cyprinidae	 	 Puntius	singhala	 Filamented	Barb	 Dankola	Pethiya	 ED	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
Cyprinidae	 	 Rasbora	carverii	 Carverii	Rasbora	 Caveri	Randiya	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 +	
Cyprinidae	 	 Rasbora	daniconius	 Striped	rasbora	 Dandiya	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	
Heteropneustidae	 Heteropneustes	fossilis	 Stinging	catfish	 Hunga	 IN	 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 +	 		
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 APPENDIX 9.9 (a)  

 
 

Meeting to discuss the status on the environmental compliance to project components in the 
PREPARATORY STUDY ON ANURADHAPURA NORTH INTEGRATED WATER SUPPLY PROJECT. 

30th May 2012 at 10.00 a.m. at the JICA Study Team Office, Anuradhapura. 

 

AGENDA FOR THE MEETING  

 
 
 

1. Explanation of the Project. 
 

2. Current status on environmental approvals 
 

3. Necessary approval or permission from the authority side. 
 

4. Necessary action to be taken from the proponent side. 
 

5. Discussion on any other matters. 
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PREPARATORY STUDY ON ANURADHAPURA NORTH INTEGRATED WATER SUPPLY PROJECT 

MINUTES OF MEETING  

 

Date  : 30 May 2012     Time  : 1000 hrs 

Location : JICA Study Team Office  

Chaired by  :  Ms. Yasuko Kamegai, environmentalist of JICA Study Team 

Present for :  

 

 

1. Eng. S M D L K De Alwis  Regional Director Irrigation   Irrigation Department 

2. Eng. Vijith Kodythuwakku  Divisional Irrigation Engineer Irrigation Department 

3. Eng. Y M M Ashir   Chief Engineer    NWSDB 

4. MR. K B K Bandara   Divisional Env. Officer  CEA 

5. Mr. S Gunathilaka   Divisional Env. Officer  CEA 

6. Mr. W S Weragama   Assistant Director                 Wild Life Conservation 

7. Mr. Isuru Alawatta   Addl. District Forest Officer  Forest Department 

8. Ms. Yasuko Kamegai   Environmentalist   JICA Study Team  

9. Prof. Hemanthi Ranasinghe  Env. Specialist    JICA Study Team 

10. Mr.Buddhika De Silva  Env. Specialist    JICA Study Team 

11. Mr. M M P M Bandara  Assistant Engineer   JICA Study Team 

 

Apologies for absence  

 

1. Mr. H D N S Fernando  Assistant District Secretary  District Secretariat 
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Minutes of Meeting:    
 

 

Item 
No 

 

Description 
 

Action by 

 Introduction 
 

This meeting was held for gathering information from stakeholders and making 
confirmation of necessary action for the Project implementation and status review of 
the compliance requirements. 
The JICA Study Team Environmentalist Ms. Yasuko Kamegai welcomed all the 
participants and appreciated the presence of stakeholder officers for their valuable 
contribution for the meeting. She explained the Project Outline and the status of the 
Survey Works and invited the comments of stakeholders. 
 

 
 
 
 
Note 

 
 
 
 
 

Compliance of Department of Forest Conservation 

 

In response to the compliance with regard to the Project, Mr. Isuru Alawatta, Addl. 
District Forest Officer of Forest Department, brought to the attention of the meeting, 
the proposed site for the Water Treatment Plant at Wahalkada Tank is located 
within the proposed Forest Reserve of Wahalkada. Further, the proposed site for the 
Water Treatment Plant at Mahakanadarawa will also be located in an area of Forest 
Land use. He informed the committee that under the 5 – 2001 Government Gazette 
in connection with the Forest Ordinance, any area having a forest land use comes 
under the jurisdiction of Forest Department. Therefore, for the above water 
treatment plants and other project components including overhead reservoir which 
would be located in government land with forest land use, permission needs to be 
sought from the Forest Department. He further informed that, the Forest 
Department declared their own boundary lines in both Tanks and the Maps could 
be referred at his Office. Finally, he suggested that the forest reserve would be 
released when the actual location would be informed by the Water Board. 

 

 

 

 

NWSDB 

& 

JST 

 Compliance of Department of Wild Life Conservation 

 

The representative from the Wild Life Conservation, Assistant Director Mr. W S 
Weragama, said he had discussions with the Head Office in this regard and they are 
of the view that if the water treatment plant at Mahakandarawa is located outside 
the Mahakandarawa Sanctuary, they do not have any objection. They have already 
prepared a letter to this effect and will be sent soon.  

 
 

DWLC 
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 Compliance of Department of Irrigation 

Ms. Yasuko Kamegai informed that, during the informal discussion of clarifying 
environmental impact of this proposed Project, with the members of Irrigation 
Department under the Hon. Secretary, Ministry of Irrigation & Water Management. 
According to her, the Irrigation Department is not in a position of having the any 
type of water intake within the Tanks. However, they are in favour of extracting 
water for the Water Supply Project form the major discharge canals. 

The Regional Director Irrigation Department, Mr. S M D L K De Alwis explained the 
difficulty of allowing construction of any structures on or adjacent of the Tank Dam. 
He further stated that, these Tank Dams were built up in ancient period and since 
the stability of these Dams could not be assured for destructive constructions. Any 
type of intake structure inside the tank is not allowed by the Irrigation Department 
even if it would be Syphon type intake but suitable location from the major canal 
could be arranged. NWSDB needs to readjust the intake method accordingly. 
According to him the Irrigation Ordinance spelt out that, the Tank Reservation is up 
to HFL of a Tank in which, no construction can be allowed. 

 

 

 

NWSDB 

& 

JST 

 He further stated that proper consideration of catchment protection was required, as 
it could affect the water quality significantly. He requested the Project to allocate 
funds towards catchment protection.  

He further pointed out the fact that, even at present the Reservation of the 
Mahakanadarawa Water Tank has been used by Farmers for cultivation and 
therefore the water pollution, especially by the use of Agro Chemical could happen 
easily. Therefore, it is required to have a separate programme to minimise this 
adverse effect. Some examples were brought forward by him, such as enrichment of 
the upper catchment by planting, having programmes on promoting Organic 
Agriculture, Silt Trap and Bio Filters etc., to improve water quality and to minimise 
water treatment costs. 

 

NWSDB 

& 

JST 

 He proposed the Study Team to investigate the water quality of the surface water in 
tanks and the JICA Study Team Environmentalist, Ms. Yasuko Kamegai informed 
him, a study had already been commissioned by them in this regard.  

Mr. Alwis also suggested the Study Team to conduct a Bathymetric Survey in the 
Tanks with a view to arrive at the correct volume, so that the extraction rate could be 
finalised. He said that it was important to design the extraction in such a manner to 
cater to both Drinking and Irrigation demand without harming the optimum Tank 
operation. (In general, it is required to maintain a minimum of 2/3 of water for 
Irrigation and fishing purposes)  

He emphasised that further construction work should not affect irrigation network. 

 

NWSDB 

& 

JST 

 As the Tanks are catering to Fishing, it is required to get the approval from NAQDA 
(National Aquatic Development Agency).  

 

Note 
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 The RDI, states that, the conceptual designs of the water abstraction including  
intake and water treatment should be  submitted to the Director General of 
Irrigation for his approval. 

 

NWSDB & 
JST 

 Usually, according to the RDI, the Project Concept needs to be notified to the Project 
Management Committee in the Department of Irrigation and their recommendations 
will be submitted to the Divisional Agricultural Committee. Once it is approved by 
the Divisional Agricultural Committee it will be submitted to the District 
Agricultural Committee. The recommendations are then submitted to the District 
Coordinating Committee in order to obtain their consent. 

Note 

 Prof. Hemanthi Ranasinghe suggested assigning a separate District Coordinating 
Committee on the Water Supply Project with the representation of all stakeholders 
under the Chairmanship of the District Secretary. She further said, it has been the 
experience in other Water Board Projects.   i.e.  DZUWSP 

 

NWSDB 

& 

JST 
 Mr. Alwis further informed that, with the proposed construction of Moragahakanda 

Reservoir, which would commence soon, the Mahaweli waters would come to the 
North Central Province. According to the plan, about 90% of this water will be 
allocated to the North Central Province. The Mahakanadarawa tank will receive 
about 50% of this water around year 2018. In this favourable situation, the drinking 
water intake from the Tank will not be an issue. 

 

Note 

 
 
 
 
 
 
 
 
 
 
 
 
 

Compliance of Central Environmental Authority. 

The Representatives from the Central Environmental Authority (CEA), confirmed 
that they have provided conditional approval for the Water Treatment Plant for the  
given location as in the Basic Information Questionnaires (BIQ). They emphasised 
the importance of having proper treatment of waste water from the Water 
Treatment Plant. The treatment process wastes such as sludge, any effluent or 
chemical wastes should not be disposed to the environment without treatment.  

Ms. Yasuko Kamegai assured that the treatment process would include proper 
sludge disposal system and hence such problem would not arise.  

 

 
 
 

NWSDB 

& 
         JST 
 
 
 
 

 The RDI, Mr Alwis said that, the Ministry of Irrigation and Water Management is 
ready to sign an MOU for the Project with Ministry of Water Supply for the required 
abstraction rate. He requested the Project to allocate funds towards Awareness 
Programme of Public and farming community on the Project and its merits. He 
assured that the Ministry of Irrigation & Water Management/Department of 
Irrigation were willing to undertake this task with the assistance of NWS&DB. 

 

 

Irrg. Dept. 

& 

NWSDB 
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 APPENDIX 9.9 (b)  

 
Meeting minuets 2  
NWSDB and DSD held the explanation meeting to the direct affected people on 7th August, 8th September and 10th 
October. 
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APPENDIX 9.9 (c)  

 
The MOU  
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