Figure 7-3 Kotikawatte-Mulleriyawa Water Supply Implementation Schedule

- 2003 2004 2005

ID_je [Task Name Duration Start Finigh FIMTAIMIJJJTJAIS][O[N]D}J]JFIMIATM]JITJTA]S J]J]Aa[s]o[N]D
1 TR. MAIN FROM AMBATALE TO GOTHTHATUWA 859 days Fri 10/26/02 Fri 8/6/04 —— — — —— ? R ?
2 | | Submitmaterisl approval forms 12days | Fri 10/25/02 Thu 117702

3 | Mobilize, Establish site offices 12days | Fri 10/25/02 Thu 1177102

4 | | Identify borrow pits 8days  Fri10i2502)  Thu10/31/02

5 i identify dumping sites 6 days | Fri10/2502;  Thu 10/3102 ]

6 ! Obtain Excavation Permita 12 days : Fi11/802]  Thu14/2102

7 Approve materials 12days Fi11/802]  Thu 112102

8 Ordering & defivery of materiats 250 days | Fri 11122602 Tue 9/9/03

9 | | Amangsjoad closures 12days'  Wed9/1003,  Tue9/23/03

10 | © .  Setout pipelines & prepare drawings 24dsys.  Wed 924103  Tue 10121103

11 | | identify bed soil areas fday  Wed 1022003, Wed 1022103

12 '\ Procure and deliver materials at site days,  Wed9/10/03;  Tue 10/14/03

13 | © |  Excavate trial pits & identify existing utiities 48days  Wed 1011503, Tue 1219003

14 |~ Obtsin Engineers approval 12days  Wed 1072203 Tue 114103} )

15 | Finalize Detours 12days|  Wed11/503.  Tue11/18/03

16 | Inform Police & Public transport 12days|  Wed 1111903 Tue 1212103 |

17 | |  Excavatetrenches & lay pipes. 192days . Wed 11/19/03° Tue 8/29/04

18 | Provide Anchor blocks . 150days!  Wed 12/31/03 . Tue 6/22/04 |

19 (| Camyout Pressure tests 144days|  Wed 1/14/04, Tue 6729104 |

20 |,  Backfil and Construct chambers 144cays|  Wed 1/28/04| Tue 7/13/04

21 | ' Link to Goththatuwa Kolonnawa Pump House 6 days . Wed 7/14/04 Tue 7/20/04

22 Flush and disinfect the pipes Sdays|  Wed7/2104!  Mon 7/26/04

23 | Testing & Commissioning Transmission Main Sdays:  Tue712704°  Sat7/31/04

25 | |  Handover Transmission Main to NWSDB 5days Mon 8/2/04 Fri /6104 |

26 [ ' GOTHATUWA-KOLONNAWA PUMP HOUSE 370 days | Mon 8/28/03 | Thu 7/29/04

27 | CIVIL WORKS 220 days | Tue 8/26/03 | Fri 5/TI04

TRE She Mobiization Gdiys Tuet2603  Mon®iAs

29 | Site clearing & Demolishing works 8days Tue 9/2/03 Mon 9/8/03

30 ¢ Setting out works 3days Tueo/9/03.  Thusiins

31 | Excavation works 5 days ! FHOM208,  Wed 9N7/03

32 . Levelling & Compaction works 4days | Thu@M803  Mon 9/22/03
133, Blinding Concrete for Foundation 3days) Tue 9/23/03 Thu 9/25/03

34 Foundation Siab - Formwork, Reinforcement, Water Bar fixing & Concrete 28 days | Fi92603!]  Tue 10/28103

3B | Foundation Stab Curing Gdays. Wed 10/29/03,  Tue 11/4103

%, RC walls & Columns- Formwork, Reinforcement, Water Bar fixing & Concrete 28days!  Wed 11503 Sat 12/6/03
| 37 | Curing of Walls & Columns Bdsys,  Mon128/031  Sat12/1303
- 38 i Connecting 1200 Dia. Water Main Bdays!  Mon121503.  Sat1220m3|

39 FHiing Water, Testing the Sump & Pipes 28days-  Mon 12/22/03' Thu 1/22/04

40 b Disinfecting the Pipes & Fittings 4days | Fri 1/23/04 Tue 1/27/04 ;

LA Back filing works & Compaction 6days’  Wed 1/28/04. Tue 2/3/04 |

42 Staging area RC Siab - Formwork, Reinforcement & Concrete 12days Wed 2/4/04 | Tue 2/17/04

43 ! Curing Staging area slab 6 days Wed 2/18/04 Tue 224104

4 Sump Roof Slab - Formwork, Reinforcement & Concrete 12 days Wed 2/25/04 - Tue 3/9/04 :
45 Curing Roof Siab of Reservoir 6 days Wed 3/10/04 TueaMemoa| i : 1
46 ! RC Columns of Pump house - Formwork, Reinforcement & Concrete i2days.  Wed /25004 Tue 3/9/04

a7 Curing RC Columns of Pump House Sdays:  Wad 31004 Tue 316/04

a8 | RC Roof Frame - Formwork, Reinforcement & Concrete 12days|  Wed 31704 Tue 33004 i

4 ﬂ Curing RC Roof Frame 6 days wm:s/:wm‘I Tue 4/6/04

50 Pump House Roofing Works 12days’  Wed47/04]  Tue 4/20/04

51 1 Works on Pump House Block Walls Bdeys!  Wed 31704 Tue 3/23/04

52 | Fixing Doore, Windows & Rolier Doors Zdaysi  Wed 32404, Fri 4/18/04

53 ;| Pump House Finishing works 12 days | Sat 417/04, Fri 4/30/04

54 | Sump Roof Waterproofing & laying of Pebbles 12days.  Wed ¥17/04] Tue 3/30/04

55 . Construction of Thrust Blocks 6 days! Sat51/04. Fri 5/7/04

56 { i MECHANICAL WORKS 341days.  Mon 8/26/03 Fri 6/26/04

57 & | Ordering & Procuring Pumps, Pipes, Fittings & Gantry Crane I 250days.  Mon52603!  Thu3M104|

58 Setting out of Internal Piping works ' 2days Frl 312104 - Sat ¥1304 |
|59 } i instatation of Gantry Crane 6 days . Sat 5/8/04 | Fri 5/14/04 |

60 | | Laying of Pipes & Fittings 12 deys Sat /15004 Fri 5/28/04 , N :
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Figure 7-3 Kotikawatte-Mulleriyawa Water Supply Implementation Schedule
2003 2004 2005
ID |e |TaskName Duration Start Finish. FIMTAIM]J J]JTAIs|O[N][D
61 Instailation of Pumps & Surge Tanks L 12days Sat 5129104 Fri 8/11/04 ; Do N
62 Construction of MS Platform, Cat ladders & Hand rails, " 12days Sat 612104, Fiesn4! i
63 | ELECTRICAL WORKS 178days| Wed 1020003 Sm&izama| |
64 § Electrical Condutting works . 12days; Wed10/2003;  Tue 11/11/03]
65 ; Electrical Wiring works : 12days | Sat 4/17/04 Fri 4/30/04 |
66 ; Electrical first fix ; 8days | Sat 5/1/04 Fismo4| i
67 - Electricat final fixtures : 12 days | Sat 5/8/04 ; Fris2u04| i
68 | Testing of Electrical fixtures \ 1day; Sat 522104 Sat52204 | i
69 | EXTERNAL WORKS | 104days.  WedI3104|  Thu7/20M4 |
70 " Construction of Roads, Pavings & Fencing works 21days!  Wed 331104 | Frl 4/23/04
71 Testing & Commisioning the Pumps & Gantry Crane _ 2days,  Tue7/27/04,  Wed 7/28104
72 X Finel nspection, Snagging & handing over ! tdey] Thu770m4:  Thu7/2904
73 %)  GOTHATUWA RESERVOR, PUMP HOUSE & WATER TOWER | 633days:  Tue872703,  Wed 10/26/06
1 | CIVIL WORKS - RESERVOIR & PUMP HOUSE L 291 days | Frigmns Fri 9117104
2 |H Site Mobilization | Bdays | Fri 8/8/03 | Fr 8/15/03
3 : Shte clearing & Demolishing works ! 6days Mon B/18/03 | Mon 8/25/03
4 ; Setting out works : Sdays'  Tue8/26/03 Mon 9/1/03
5 | : Excavation works & Protection of Embankments v ' 12 days Tue 9/203)  Wed 9/17/03
6 | Levelling & Compaction works ﬁ 3days|  ThuBABO3.  Mon9/22/03
7 i Construction of Under Drains & Gravity drains | 28 days | Tue 923031  Thu 10/3003
8 ‘ Blinding Concrete for Foundation ‘ ‘ 2days,  Fr10B103'  Mon 117303
9 . Foundation Siab - Formwork, Reinft, Water Bar fiing & Concrete | 45days’  Tuei1/413, Mon 1/5/04
10 Foundation Stab Curing 6 days Tue 1/6/04 Tue 1/13/04 |
1" RC walls & columns- Formwork, Reinft, Water Bar fixing & Concrete 28days;,  Wed 114104 Frizraoma| i
12 Curing of Walts & columns . Sdays:  Mon 2123004 | Mon 3104
13, Yard piping & Connecting Supply Water Main ' 60days; Tue 3204 Mon 524104
P15 . Fiing Water, Testing the Reservoir & Pipes | 24days|  Tue7/2704° Fri 8/27/04 |
i 16 | Disinfecting the Pipes & Fittings ‘5 3days:  Mon 830104 Wed 9/1/04
17 ‘- Back filing works & Compaction L 12days Thu 972104 Fri 117/04
i 18 Staging area RC Siab - Formwork, Reinforcement & Concrete 12days . Tue3204.  Wed 31704
T ! Curing Staging area siab . i Gdays  Thu31B04.  Thu3i2504
| 20 | Reservoir Roof Siab - Formwork, Reinforcement & Concrete 28 days Tue 3/2004 Thu 4/8/04
20 | i Curing Reservoir Roof Stab . 6days | Fri 4804 Fri 4/16/04
22 E RC Columns of Pump House - Formwork, Reinforcement & Concrete . 12days! Fi3/2604.  Mon4/1204
23 ‘ Curing RC Columns of Pump House ‘ Sdays|  Tued/1304:.  Tue 42004
24 ; RC Roof Frame - Formwork, Reinforcement & Concrete | 12dsys’  Wed 42104 Thu 5/8/04
25 ! Curing RC Roof Frame ' 6 days | Fri57/04 Fri5n4m4; |
26 ; Pump House & Generator Room Roofing Works  12days Mon5174, Tue 6/1/04
27 Works on Pump House & Generator Rootn Block Walls Gdays:  Wed 42104’  Wed 4/28/04
28 1 Fixing Doors, Windows & Roller Doors  30days!  Thu4/29/04] Wed 6/6/04
29 » Pump House & Generator Room Finishing works 12days:  Thu€/10/04- Fri6rs04] i
30 l Reservolr Roof Waterproofing & laying of Pebbies 12days.  Mon 41904 Toes/ama) 1
3 ' Construction of Thrust Blocks 6 days Mon 524104 Mon 53104 |
32 ., MECHAMCAL WORKS 323days|  TueB27M3.  Wed 8/18/04
FEER Ordering & Procuring Pumps, Generator, Pipes, Fittings & Gantry Crane 250 days Tue 527103 Fri 57104
34 | Setting out of Internat Piping & Yard Piping works 10 days Mon 5/10/04 Fri §/21/04
K Insta¥ation of Gantry Crane Gdays  Mon 6/28/04 Mon 7/5/04
36 ! 5 Laying of Pipes & Fittings 12days | Tue 7/6/04 | Wed 7/21/04 |
37 Instakation of Pumps Gdays,  Thu7izam4,  Thu7729m4
38 | Construction of MS Platform, Cat ladders & Hand raiis. 12days FA7/30/04]  Mon8/16/04 ]
| | Testing & Commisioning the Pumps & Gantry Crane 2days | TueBN7M4|  WedB/1GI4|
40 | . ELECTRICAL WORKS 166days.  Wed /1404  Wed 8/18/04
41 | ; Electricat Condulting works i 12dsys|  Wed 114104 Thu 1/29/04 |
42 ; Electrical Wiring works ! 12 days ; Thu 4/29104 FiSN404] |
43 ‘ Electrica) first fix Gdsys,  Mon62804.  Mon7Am4] |
a4 ; Instafiation of Generator ; 3days | Tue 7/6/04 Thu7mod| |
45 ' Electrical final fitures | 12days.  Fi7//04  Mon7720m4)
46 | Testing of Electrical fixtures & Generator | 2days.  Tue®1704  WedBHM8O4|
a7 ¢ WORKS ON WATER TOWER 288days’  Mon 82004  Wed 10726108 :
 evofect KMLLPY Task Criticsl Task (D Mbestone . RokedUpTask Rolled Up Milestone Spht
Date: Sun 1/7/01 _ Task Progress ammessme—  Criticel Task Progress mmswssssmm——mm  Summary ST Rolled Up Critice! Task [TIITTIMMIMIMIIR = Rofled Up Progress  umaessessssssswss ~ External Tasks
Page 2of 4




Figure 7-3 Kotikawatte-Multeriyawa Water Supply Implementation Schedule
D ‘ o |Task Name Duration Start Finish
48 Setting out works 3days Mon 8/20/04.  Wed 922/04
| 49 | - Excavation for Foundation ' 6 days Thu 9/23/04 Thu 9/30/04
5 | Compaction & Binding Concrete | 4 days Fri 10/1/04 Wed 10/8/04
51 i Foundation Concrete - Formwork, Reinforcement & Concrete ! 30 days Thu 10/704!  Wed 11/17/04
. 52 : Shaft Ring Beam concrete - Formwork, Reinforcement 8 Concrete - : 12 days Thuﬁnam;‘ Fri 12/3/04
53 Concrete RC Shatt using Slip Form - Formwork, Reinft & Concrete k 21 days Mon 12/6/04 | Mon 1/3/05
! Bottom Ring Beam & Conical Tank - Formwork, Reinft & Concrete | S0ceys Tue 1/4105 | Mon 5/9/05
55 Water Tank Walks - Formwork, Reinforcement & Concrete | 30 days | Tue5l10105‘. Mon 6/20/05
Top Dome - Formwork, Reinforcement & Concrate , ; 60 days | Tue 82105  Mon 9/12/05
57 : Construct Platforms & Stairs | 30days'  Tue5MO0S Mon 8/20/05
All the piping works . S0days' Tue 510/05 Mon @205 |
59 | Water Filing & Testing the Water Tank | 28days’  Tue91305  Thui02005|
60 | Dsinfecting the Pipes & Water tank " 4days|  Fri02105,  Wed 10726105
61 | | EXTERNAL WORKS | S2days: Tuemms: Wed 10/26/08
62 : Construction of Roads, Pavings & Fencing works ,  30days Tue 9/13/05.  Mon 10724105
63 | Final inspection, Snagging & handing over . | 2days|  Tuet10/2505.  Wed 10/26/05
74 8 [ GOTHATUWA DISTRIBUTION MAINS  Ti2days|  Mon 10/28/02° Thu 2/3/08
1 . Gothatuwa Water Distribution Mains . | Ti2days.  Mon 1072802, T 213108
2 | Ordering & deiivery of materials { 250dmys!|  Mon 10/28002] Thu 8/14/03
3 i Crew 1 - ductile lron (5,611 m) v | 381days’ Fri®/16003]  Mon 11/1/04 |
4 i 600 mn dia. - 322 m " sedays,  FASMSN3  Sat torend
5 Obtain Permits and arrange road closure N 10days ; Fri 8/15/03 Tue 8/26/03
) excavate trisl pits (@ 25 m) ‘ 3days'  Wed 8/27/03 Fri 8/20/03
7 : shop drawings ;  10days’ Sat8/30/03:  Wed 9/10/03
8 ; approval | Gdays ! Thu9M103]  Wed9/17/03
L9 , install main (trench, pipe laying, backfsi) _ | 20days! Thu 9/18/03 Fri 10/10/03
| 10 ' pressure test 1 segments g Scays| ~ Set10/1/03]  Thu 1011603
11 ; disinfect - 1 segments 2days | F10M7/03|  Sat10/18/03
12 : 400 men dia. - 1764 T ts2days|  Thusnsm3  Fryi2ne
L 13 Obtain Permits and arrange rosd closure 10 days Thu9/1803,  Mon 92003 |
e ' excavate trial pits (@ 25 m) 4 10days’  Tue9/30/03'  Fri10/10/03
T shop drawings ‘, 10days |  Sat10/14/03  Wed 1022108
ETHEE approval : Gdays: Thu1072303'  Wed 10/29/03
17 : Install main (trench, pipe taying, backfil) . 107 days : Thu 10/30/03 Tue 37204
18 ; pressure test 2 segments ! 10 days | Fri 1/2/04. Tue /904
19 L disinfect - 2 segments : Sdays!  Thu1/804. Frl 31204 |
20 | : 300 mm dia. - 4,230 m . . 304days  Thu10/3003.  Mon 10/18/04
21 Oblain Permits and arrange road closure | 10days;  Thui0/3003:  Mon 11/10/03
2 excavate trial pits (@ 25 m) ‘ 34days’  Tue 1111103 Fri 1211903
23 | shop drawings . ' 18days’  Sat 122003 Fri 1/9/04
24 | approval : 12 days | Sat 1/10/04 Fitvod| 3 1 T Y
L 25 | L mum(mm"'mm'mm) 192‘””: Wed 3/3/04. Tue 10112104 ; e
|26 @ pressure test 4 segments ‘ 200sys.  Mon 4/19/04 Sat1016/04| i o : ;
o dcioct -4 segments ; D P e (e S L S §
28 250 mm dia. - 213 m | M9days.  Wed8/1204  Mon 11/1704
29 , | Obtain Permits and arrange road closure i 10daysi  Wed 51204, Sat 5/22/04
30 ;. excavate trial pits (@ 25 m) , ! 2days!  Mon52404  TueS52504; i
M shop drawings ; Bdays|  Wed52604) - Tue6104|
32 approval ' 6 days | Wed 6/2/04 Tue 6/8/04 |
33 | install main (trench, pipe laying, backiil) ! 10days’  Wed 101304,  Sat 102304,
34 | ; pressure test 1 segments : Sduys': Mon 10/25/04 | Fri 10/20/04
B, | disinfect - 1 segments 2days.  Set10/3004.  Mon 11/104|
36 , Crew 2 - ductile iron (8,350 m) - - 481 days Fri 8/1503 Wed 2/2/08
37 | 300 mm dia. - 8,350 m . 481days’ Fri 84803 | Wed 2/2/08
38 ‘ Obtain Permits and arange road closure : 10 days Fri 8/1503 Tue 8/26/03 )
- excavsic bl @ 5 o Wed 4275 | fe T S S S St S e ¢ S
40 ‘ shop drawings | !Bdlys; Sat 10/25/03 T RRIY <1 Nt A A S S e S S R
" approval | 12dsys,  Sat111503] L REY =1 1 A N S
42 E install main (trench, pipe laying, backit) | 289days.  Wed 3304  Wed 2205 : 7 : :
Project: KMU-P1 Task Critical Task T - Mitestone * RoledUpTask [T T_""77T77)  Rolled Up Milestone O Spht
Date: Sun 1/7/01 Task Progress ——  Criticel Task Progress Mveswesssss————  Summary SESUNSI——  Rolled Up Criticat Task [T = Rehed Up Propress  wassmssessssssms ~ Extemal Tasks )
Page3of 4




Figure 7-3 Kotikawatte-Mulleriyawa Water Supply implementation Schedule
: 2004 2005
ID_|»__|Task Name , : Duration Start Finish JIFIMTATMTY MlJiJIA[SIOIN][D
43 . pressure test 7 segments _ ) : 35days | Sat 4/24/04 | Thu 6304 | | P P P { (A U S A
44 | disinfect - 7 segments l4days|  Mon628I4;  Tue7Na04| i
45 | Crew 3 - PVC (9,904 m) . . 462 days Fri 8/16/03 Thu 213008 | |
46 ; 228 mm dia. - 9904 m } 482 days FisMsn3  Thuzmmws| |
47 | Obtain Permits and arange road closure 10 days Fri 815003 | Tue 8/26/03
48 | excavate trial pits (@ 25 m) ; 79 days Wed 82703  Wed 11/26/03
49 shop drawings j, 18days|  Thu1127/03, Wed 1211703
50 ‘ approvel ; 12days; Thu121803; Wed 12/3103
51 Lo instali main (trench, pipe laying, backmil) | 0days Thu 11/04]  Wed 11905
52 | pressure test 10 segments . SOdasys;  Wed 177,04/ Fri 1728/05
53 | . disinfect - 10 segments 22 days : Tue 11304 ! Tha 2/3/05
54 ! Crew 4 - PVC (13,418) 37Tdays!  Wed8/2703,  Mon 11/8/04
55 f 160 mm dia. - 3932 m : | 179days;  Wed827/03]  Mon 322104
. 58 ‘ Obtain Permits and arrange road closure : 10days:  Wed 8/27/03; Sat 9/6/03 ;
57 excavate trial pits (@ 25 m) ! 31 days ' Mon9/8/03.  Mon 10113103
58 ; shop drawings ' 12days, Tue10/1403'  Mon 027,03
59 ; approval | Gdays.  Tue 10728103 Mon 11303
60 ‘ install main (trench, pipe Iaying, backfil) v | 109days, Tue 11/4/03 Tue 3/9/04
81 ! pressure test 5 sagments [ ZSdast- Wed 12/3/03 ! Tue ¥18/04
62 , | disinfect - 5 segments ! 10 days ; Tue 12/9/03 Mon 322/04
63 | | 110 mm dia. - 3488 m . 324days  Tue102803.  Mon 11804 | .
64 : Obtain Permits and arrange road closure | 10days;  Tue10/28/03 Fi/mms|
65 ! excavate trial pits (@ 25 m) ‘ I 76days, Sat 11/8/03 Wed 2/4/04 |
68 ! shop drawings ! 18 days | Thu 2/5/04 Wed 2/26/04
67 | approval [ 12days Thu2/2604:  Wed 310/04
68 ' install main (trench, pipe laying, backfill) : 198days:  Thu31/04.  Wed 102704
I 69 ; pressure test 10 segments i 50 days | Sat 4/3/04 T 11404 3
70 i disinfect - 10 segments D Fri4/904  Mon 11/8/04
{
|
|
Project: KMU-P1 Task Critica Task (I~ Milestone * RoledUpTask ~ [T777 77777 Roled Up Milestone O Spiit Project Summary ~ TFrTRTRL
Date: Sun 1/7/01 Task Progress s Critical Task Progress Sesssssmssssws  Summary SRE———— RoMed Up Critical Yask [T = Rolled Up Progress ©  mmemsssesssssams ~ Extornal Tasks
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Figure 7-4 REHABILITATION OF MEDIUM AND LARGE DIAMETER PIPELINES (Typicat crew output)

1D | Tesk Name [ Duration l Start Finish

1 |Typical 200 m section of road 36days Mon 102802 Mon 12116102

2 Obtain permits and arrange road closure © 12days Mon 1072802 Tuettnzo02| :

3 Excavate triat pits (minimum 10) 2days  Mon 1028/02  Tue 10/29/02

47| Shop drawings and approvals ’ 10days Wed 10002  Tue 11112002

5 | Roadtype 1 (night work) . 24days  Tue 1942002 Moni2H6M2|

s Mobiization in the field g Odays Tuetin202 Twetin2o2|

7 first 100 m section 208days Wed 111302 Wed 12111002

) Identify by pass srrangements 2days  Wed 1113002 Thu 1111402
o Impiement detours Tday FA1U1S02 . Fri 111502

10 | Excavate access pts (minimum 3, .e. @ 50 m) 2days  Mon 111802  Tue 111902

1 ‘ ' Install Bypass and temporary service Sdays Woed 11720002 Tue 11728002

: ! connections
12| Scrape and refine main 35days Wed 112702 Monf2r2|

a Pressure / Qualtty test. 1day Mon12202  Tuet23o02|

14 Flushing and Disinfection 1dey  Tue12/302  Wed 12/4102
15 | Transfer connections 3days  Wed 1274002 Mon 121902

18 Backfil access pits 2deys  Mon 121002 Wed 12111102
R Sacond 100 m saction T e

18 ! identify by pass arrangements 2days - Fri11M502° Mon 1171802

0.1 Implement detours 1day Tue 111902 Tuetiioo2|

20 | Excavate access pits (minimum 3, i.e. @ 50 m) 2days Wed 1972002  Thut12102]

21 | mstall Bypass and temporery service Sdays  Fri11/2202  Thu 11/2802

! connections - -

2 | Scrape and refine main 35days  Mon122002  Thu 12/5/02

7 : Pressure / Quay test. tday  Fit2e02  Fit2e02f

24 Flushing and Disinfection 1dey  Mon 1200002 mmumm(

25 Transfer connections 3days Tue12/1002 Thu 12/12/02{‘1 """""""""""""""""
26 | Backfik access pits 2deys  Fri121302 Mon12/1602;
L .

27 Road type 2 (day work) 22days  Tue 111202 Thu 12112002

% | Mobization in the field ‘Odeys Tuetin202 Tuetimm2 T
e first 100 m section ‘ 19days Wed 1113/02  Mon 121902 |
30 Klentify by pass arangements 2deys  Wed 111302 Thut11402{

T mplement detors ' e
"-5;’5 N . i (i 3 o, @50m) 2deys Mon1BE2 Tue 11102 e e e e eee e

33 ‘ ::(alavpassnndhnwmryurvlco Sdays Wed 1172002  Tue 11/26/02

34 | Scrape and refine main 3days Wed 1172702  Fri 1172902

35 Pressure / Qually test. . 1day Mon12202  Moni2202)

) Fiushing and Disinfection 1dey  Tue12/302  Tue 12/302

a7 Transfer connections 2days  Wed12a02  Thut2mo2|

38 . Backfil access pits 2days  Frd2802  Moni2mr2|
e | second 100 m section 20days  Fr1111602  Thu 12412002
T?G"é Identify by pass srrangements 2days  FHAIASN02  Mon 1118002
_41__2 _ implement detours Tday Tue 1119002  Tue 11/19002]
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Figure 7-4 REHABILITATION OF MEDIUM AND LARGE DIAMETER PIPELINES (Typical crew outpu)

o]

I
i Task Name

| ouaten |

Start

|
i

Finish

1020 I

1027

1113

2

—
44
45

48

47

48

Excavate access pits (minimum 3, I.e. @ SOm)

‘ Install Bypass and temporary service
connections

Scrape and reline main
Pressure / Quaity test.
Flushing and Disinfection
Transfer connections

Backfill access pits

2days
5 days
3days
1 day

1 day

2 days
2 days

Wed 11/20/02
Fri 11722102
Mon 12/2/02
Thu 12/5/02

Fri 12/6/02
Mon 12/9/02

Wed 12/11/02

Thu 11724/02

11710 I

Wed 1402
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’ ! Figure 7-5 IMPLEMENTATION SCHEDULE FOR REHABILITATION & REINFORCEMENT of MEDIUM and LARGE DIAMETER MAINS IN CMC

(o) lm'mm
1 | REHABILITATION
‘ .

2 Ordering & delivery of materials

3 Excavate trial pits
[

4 shop drawings )

5 Road Type 1 - night work (12,865 m)
! 8 Crew 1

7 Mattaldwliya Centre Road - 660 m

8 Althmawatha Road -1200 m

-] [ St. Andrew’s Road - 457'm

10 Muthuwelta Mawatha - 690 m

1 ENle House Road - 310 m

12 Lawer St. Andrew’s Place - 330 m
o 13 Sumanatissa Mawatha - 385 m
S
i 14 Crew 2

15 Collage Street - 1100 m

16 ! Kotshena Street - 480 m
-

17 | George R. De Siva Mawatha - 1106 m
e

18 Z Sangaraja Mawatha - 849 m

19 | Panchikawatte Road - 675 m
—_—
i 20 Crew 3

21 ‘ Grandpass Road - 930 m

|

2 Union Place - 1285 m

23 ! Foster Lane - 285 m

24 | Bridge Street - 511 m
L]

25 Sir Macan Marker Street - 280 m
f____,'
I Sea Street - 607 m
bt St. Anthony’s Mawstha - 301 m
; 28 Sri Ramanathan Mawatha - 643 m

. -
i 29 Road Type 2 - day work (14,961 m)
i i

l | : [ I 2003 | 2004 I 2005 I
Duration Start Finish O NTO T VTFIMTATMTITITTATsToIN]D | JTFIMTATWM [Ty Jals[olINTO [J]FIMIAIMIITITATs[o[NTOT[Y
831 days Mon 10/268/02 Mon 1/2/08 “

250days  Mon 10/268/02 Fri 10/110/03|
279days  Mon 10/13/03  Thu 11/4/04

310days  Mon 10/27/03 Fri 12/31/04

581 days  Mon 10/13/03 Mon 17208 |
484 days  Mon10M3/03  Thu 81808
70days  Mon 104303  Thu 4/28/04

144 days Fri 1/30/04 . Wed 8/18/04 |

55 days Thu 8/18/04 Waed 11/3/04
83 days Thu 1174/04 Mon 2/28/05

37 days Tue 3/1/05  Wed 4/20/05|

4Ddays  ThudR21/05  Wed 6/15/05|

46days  Thu6/E05S  Thue1aos|

432days  Mon 10/43/03  Tue 8/16/08
132days  Mon 10/43/03  Tue 413104 |

58 days Wed 4/14/04 Fri 7/2/04

133 days Mon 7/5/04 Wed 1/5/05|

78 days Thu 1/6/05 Mon 4/25/05
81 days Tue 4/26/05 Tue B/16/05

591 days  Mon 10/13/03 Mon 1/2/08
112days  Mon 10/13/03  Tue 316/04|

154days  Wed H17/04  Mon 10/118/04 |

3ddays  Tue 10/19/04 Fri12/304|

61days  Mon12/6/04  Mon 2/28/05
34 days Tue 3/1/05 Fridrsos|  ©

Tadays  Mon &/18/05  Wed 7/27/05|

38 days Thu 7/28/05 Thu 9/15/05
77 days Fri 8/16/05 Mon 1/2/06

566 days  Mon 10/13/02  Mon 12/12/08|

=N Crew 1 s42days  Mon 10/1303  Tue 11/8/05 :
'WT Gale Road - 4189 m 460days  Mon 10/1303  Fri7/15/05

32 j Querry Road - 396 m d4days  Mon7/M8I0S  ThueiSOS.

% Allan Mawathe - 340 m 38 days FrioMeos  Tueimsos!
ER Crew2 §37days  Mon 1013403 'ruumlos{[”"
e Dharmapsla Mawatha - 3427 m 376days  Mon 10/1303  Mon321/05|
E_E's“—; EMvitigala Mawatha - $275 m 140days  Tue3/22/05  Mon 10/3/05
e Serpentine Road - 190 m 21days  Tue 10/405  Tue 11/1/05
Z Crew3 886 days  Mon 10M3/03  Mon 12112106,

g Kirilapone Avenue - 775 m 85days  Mon 10/13/03 Fri 2/16/04

o | High Leve) Road - 503 m 55 days Mon 2/9/04 F1i 4723704
T Dickman's Road - 733 m \ Bidays  Mon426/04 Mo 8/16/04
L_w_" Kumarathunga Munidasa Mawatha - 555 m Stdays  Tue®/17/04  Tue 11/9/04
& Havelock Road - 2584 m 284days Wed 1110/04  Mon 1211205 |

44 | REINFORCEMENT 678days  Mon 10/28/02 Fri TS|

Ordering & delivery of materials 250 days  Mon 10/28/02 Fri 10/10/03
T Topographic Survey 20days  Mon 1071303 Mon 11/10/03
E Crew 1 - congested & night work (3288 m) 4days  Tue 14/1103 Eritomma|
Fe Prince Of Wales Avenue - 1200 m Madays  Tue 11111703 Fri 4116104
Tesk E  criticat Task TS I e Soit

Task Progress

SESSSSSsmS  Critcal Taek Progress RMAMENSNERER PSRN Rotled Up Gritical Task [T~ Rotedup Progress  pnuuemmemeeu ~ Externai Tasics

h
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Figure 7-5 IMPLEMENTATION SCHEDULE FOR REHABILITATION & REINFORCEMENT of MEDIUM and LARGE DIAMETER MAINS IN CMC
I | [ ! 2004 2005 I
1D | Task Neme Duration | Stert H Finish O]NroiJlFiM[AlM[ I A[SToINTD J FlwM AgulJ[J!Alslo_[NlD T F MTA]M_[J}J]A]S!O]NIDJJ
5 Obtain Permits fnd arrange road closure 10 days Tue 14/11/03  Mon 11/24/03 : H . : : i ‘ ; : j : H ; ; : : ; i ; : i i { l
) excavate trial pits (@ 25 m) 10days  Tue 114103  Mon 11/24/03 ;
7 shop drawings 10dsys  Tue 1172503 Mon 127803 | !
8 approval " 8days  Tue 1208103  Tue 12/18/03]
9 instah main (trench, pipe laying, backfill) 73days  Wed 12/17/03 Fria2end|
10 pressure test 2 sagments 10days  Mon 3/20/04 Friami0a|
1 disinfect - 2 segments Sdays  Mon 4/12/04 Fri 4116104 |
12 ] Stace Road - 810 m 133days  Wed 12147/03 FrisHems |
T_*E Obtaln Permits and amange road closure 10days Wed 12117/03  Tue 12/30/03 |
—14— excavate trial pits (@ 25 m) Gdays  Wed 12/17/03  Wed 12/24/03
N shop drawings 10days  Thu122503  Wed 7/04|
16 ; spprovel 6 days Thu 1/8/04  Thu1/15/04]
T‘i instal main (trench, pipe laying, backfif) 45days  Mon320/04  Fris2e04|
E pressure tast 2 segments 10days  MonS&B3104  Friein1/04]
©19 disinfect - 2 segments 5 days Mon 6/14/04 Fri 8/18/04
20 | Blcemandhal Road - 237 m 117 days Fri1M6/04  Mon 6/28/08
21 Obtain Permits and amange road closure 10 days Fri118/08  Thu 1/20/04 ,
) excavata trist pits (@ 25 m) Gdays  Fr1M1e04  Frivzvea LT
E shop drawings Bdays  Mon1/2604  Mon 272104
24 ! approval 8 days Tue 2/3/04 Tue 2/10/04
B install mein (trench, pipe taying, backfi) 1ddeys  Mon 53104  Thu 6/17/04 .
26 | pressure test 1 segments 5 days Fi6M804  Thusrama|  © 1T
7 | disinfect - 1 segments 2 days Fri6/25/04 . Mon 6/28/04 |
28 | Port Access Road - 1001 m 168 days  Wed 2/14/04 Frit011/08 |
2 Obtain Permits and arrange road closure 10 days Wed 211104  Tue 212404 |
30 | excavate trisl pits (@ 25 m) Bdays  Wed2/11/04  Wed 2/18/04 |
K ! shop drawings 10days  Thu 2/19/04 w.d:v:um""
:_35“‘ approval 8days Thu 3/4/04  Thu 3/11/04
T instslt main (trench, pipe laying. backfi) 61 days Fri 6/18/04 Fri 9/10/04
e | pressure test 2 segments 10days  Mon 9113704 Fri 9r24/04
3 disinfect - 2 segrments Sdays  Mon9/27/04  Fri10/1/04|
‘36%;' Crew 2 - day work (5878 m) 304 days  Tue 14/11/03 FiAmns|
—37—1, Dematagoda Road - 860 m Sddays  Tue 1111703 Fri 1/23/04
l—sa"'[ Obtain Permits and srange road closure 10days  Tue 11/11/03  Mon 11/24/03
3 excavate triel pits (@ 25 m) Sdeys  Tus 111103 Mon 11/17/03|
a1 shop drawings Gdays  Tue 111803  Tue 1172503
T approval Gdays Wed 11/26/03  Wed12r3/03| ;i .
e instoll main (trench, pips laying, backiif) 30dsys  Thul2/403  Wed 1114704 |
a pressure test 1 segments Sdays  Thu1/15/04  Wed 1/21/04
e disinfoct - 1 segments 2days  Thu 1122104 Fri 12304 |
_472 Dematagoda Road/Reservoir road - 336 m 67 days - Thu 12/4/03 Friammoa|
;—Ksﬁ Obtain Permits and arrange road closure 10days  Thu12/4/03  Wed 12117/03|
T excavate trial pits (@ 25 m) ' Sdays  Thu12/4/03  Wed 12/10/03 |
& shop drawings Sdays Thu12M1103  Thu 12/18/03
T spproval Gdays  FH12/19/03  Fri 12/26/03
% | instal mein (trench, pipe laying, backfi) 30days  ThuiMSI04  Wed 22504
I pressure test 1 segments Sdays  Thu2/26104  Wed ¥3/041
52 disinfect - 1 segments 2 days T 4104 Fiwsoa,
,1
Project: PRI 71 Task C" 0 ritiond Task (IIIIIIIITD  pmiestone - L3 Roted Up Teek "o ] RolledUp Miestone > Spit Project Summary  RFTTTFMERED
Date. Sun 1/7/01 | ToskProgress SESREMEERES  Criical Task Progress WSSNSNNUWEEES  Summary (SN  Rotled Up Criticel Task [TTIITIIIIEITH]  Roted Up Progress  uuumesummemuun ~ Eterne Tesks
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Figure 7-5 IMPLEMENTATION SCHEDULE FOR REHABILITATION & REINFORCEMENT of MEDIUM and LARGE DIAMETER MAINS IN CMC ]I
‘ l ] T 2003 I 2004 2005 B
1D _| Task Name Ouration Stert Fintsh OINTDO[J[FIMTA[MIJTJITATSTOIN]TD [J]FIM][AIWM]I[J]ATS]TOINTD [FIMIATw s J]ATSsS]OoTNTD | J
53 School Lane - 207 m ) 80 days  Mon 12/28/03 Fri 3/19/04 H : ¢ : i i : ; i ; : : i i i : : ; i ] ; : : : : : : : i i
54 Obtain Permits and arrange road closure 10days = Mon 12/28/03 Fri 1/8/04
85 excavate trisl pits (€@ 25 m) Sdays  Mon 12/26/03 Fri 172004 |
mss—'l, shop drawings Sdays  Mon1/504  Mon 1/1204 |
j approval ‘ Gdeys  Tue 1/13/04  Tus 1/2008|
% | Install main (trench, pipe laying, backt) 10days  Thu2/26/04  Wed 3/10/04
;'EE"J pressure test 1 sagments Sdeys  Thudt1/04  Wed 317704
60 disinfect - 1 segments 2deys  Thu3/18/04 Frl 3/19/04
61 Sir Jeims Peiris Mawatha/Nawam Mawatha - 632 m T2deys Wed 12104  Thudizema|
82 Obtain Permits and arrengs road closure 10days  Wad 1/21/04 Tue 2/3/04
;& excavate trisi pits (@ 25 m) Sdays  Wed 12104  Tue 1/27/04
Tea | shop drawings Sdays  Wed 128004  Wed 24104
T " approvel Bdays  Thu2i5/04  Thu2/12/04
66 | instalt main (tranch, pipe laying, backfin) 29days  Thud/11/08  Tue 42004
67 pressure test 1 segments Sdays  Wed 421/04  Tue 4/27/04
8 disinfect - 1 segments 2days  Wed 472804  Thu 4/20/04 |
i:: RA De Mell Mawatha/Pehara Mawatha- 510 m 78 days Fii21304  Tue 8/104|
[ 70 Obtsin Permits and arrange road closure 10 days Fii213/04  Thu2/26/04|
?T} excavate trisl pits (@ 25 m) 4 days Fri23/04  Wed 2/18/04 |
[ ’ shop drawings Gdays  Thu219/04  Thu2/26/04 |
7 | approval 6 days Fri 2127104 Frl 3/5/04
72 install mein (trench, pipe laying, backfill) 23deys  Wed 4/21/04 Fi521/04|
75 pressure test 1 segments Sdays  Mon 5/24/04 Fris2emd| |
76 disinfect - 1 segments 2days  Mon5/31/04  Tue 6/1/04
T Aiwis Place - 176 m Todays  Mon 3/8/04 Fri 8/41704 |
TT Obtain Parmits and srrange road closure 10 days Mon 3/8/04 Fri 3/19/04 t'
'_7—5— excavate triai pits (@ 25 m) "5 days Mon 3/8/04 Fri 3/12/04
}L'"a‘é'"; shop drawings Gdays  Mon31504  Mon32204| |
e approvel Sdays  Tued2304  Tue 3/30/04
2 instal main (trench, pipe laying. backfi Sdays  Mon524/04  Wed 6/2/04
5 pressure test 1 segments 5 days Thu 8304  Wed 6/9/04|
84 | disinfect - 1 segments 2days  Thu8/10/04 Fri 611704
T, Saranapaia Himi Mawatha - 903 m 103days  Wed 3/31/04 Frisoma|
) r Obtain Permits and arrange road closure 10days  Wed 3/31/04  Tue4/i13/04| :
O emouvete biel phe (@ 25 ) 10 deys Wed 3/31/04 Tus 4113004 |
88 shop drawings 10days . Wed 4114104  Tue 4/27/04|
T spprovel Bdays Wed 42804  Wed 5504,
% : install main onch, pipe laying, back) a2.daps Tha 87304 Fi 7/30/04 JOSUO ORI S
T pressure test 2 segments 10 days Mon 8/2/04 Frigmaros| T
Tf disinfect - 2 segments Sdays  Mon B/16/04 Fri 8/20404 |
}”'33—1‘ Ward Place - 1446 m 143 days Thu 8/8/04  Mon 1172204 |
T Obtain Permits and arrange road closure 10 days ThuS/6/04  Wed 5/19/04
T excavate tris! pits (@ 25 m) 10 days ThuS/6/04  Wed 5/19/04 |
o6 | shop drawings 10days  ThuS52008  Wed@r2/04|
Ter approval 6 days Thu8/3%04  Thu B/10/04
!‘ 98 ; install main (trench, pipe laying, backfil) 66 days Mon8/2/04  Mon 11/1/04|
""55—} pressure test 2 segments 10days  Tue11/2/04  Mon 11/15/04 |
:—10—9_'t disinfect - 2 segments Sdays  Tue 11/16/04 - Mon 11/22/04 |
roject PRUA Task om0 Cotoat Task MIIMIIIITD  psestone
Date: Sun 177101 Task Progress SN Criticel Task Progress MENMBEMESRNNNES  Summary
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Figure 7-5 IMPLEMENTATION SCHEDULE FOR REHABILITATION & REINFORCEMENT of MEDIUM and LARGE DIAMETER MAINS IN CMC

' l I 2003 2004 1 2005 ]

1D | Task Name Duration Start Finish o [NTD T VJFIMIATMN]TIJTIJTATsToNTDO [ JITFITMTATM]JI]ITATSTOINTD JJ[FIMIATM [J]IJTATsTolNTD |J

101 Thimbirigesyaya Road - 260 m 122 days FrigHM1/04  Mon 11/20/04 F : o : A ! R ] S R P P : i

102 Obtain Permits and arrange foad closure 10 days F6M1/04  Thu8/24/04| ‘

103 excavate trisi pits (@ 25 m) 5 days Fri6/11/04  ThuB/17/04 N ‘

K shop drawings 6 days Fri 6/18/04 Friemsm4|

105 approval Gdays  Mon 6/28/04 Mon7/5/04|

106 install main (trench, pipe laying, backfil) 13days  Tue 1172604  Trhuitiieoa|

o7 pressure test 1 segments Sdays  Fr14/19/04  Thu11/25/04

108 disinfect - 1 segments 2days  Fr11/26/04  Mon 11720/04 |

109 Mahakumarage Mawatha - 627 m 134 days Tue 7/8/04 Fiamos|

110 Obain Permits and arrange road closure 10 days, Tue 7/8/04  Mon 7/19/04

m excavate trisi pits (@ 25 m) 5 days Tue 7/6/04  Mon 7/12/04 |

12 shop drawings & days Tue 713/04 Tue 7/20/04

13 approval Sdays  Wed 7/21/04  Wed 7/28/104 |

114 install main (trench, pipe lmying, backfill 20days  Fri11/18/04  Wed 12/29/04

K0 pressure test 1 segments Sdays  Thu12/30/04  Wed 1/5/05 |

(116 | disinfect - 1 segments 2 days Thu 1/6/05 Fri 177105 |
|
!
|
i
|
!
i
|
P

i }

I

{ |

; I
i
t

| |

, |

%

! 1

| ‘ |

i i

! |
|

| |
i
|
t
!
§

f

i |
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i

| i
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Preject: PR Task T3 Greal Task OO Westone ® Rolled Up Task Rolled Up Mitestone > Spit AT

Oate: Sun 1/7/01 Task Progress WEESERSEENNNS  Criticel Task Progress NSNS  Summery ENNERES  Roted Up Critiol Task [T Robed Up Progress  puuuemumny~ Etemai Tasks
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Figure 7-6 REHABILITATION OF SMALL DIAMETER PIPELINES (Typical crew output)
1D [ Task Name ‘ Duration T Start ( Flmh 10720 10727 | 113 I 11710 T 1117 T 11724 I 12/1 1218 T 12/15 12/22 1’2/29
L
1 | Typical 200 m section of road 33 days Mon 10/28/02  Wed 12/11/02
"2 | Obtain permits and arrange road closure 12days  Mon10728/02  Tue 11/12/02 g
3 Excavate trial pits (minimum 10) 2days  Mon10/28/02  Tue 10/20/02 !EM}] r—————
L—j— Shop drawings and approvals 10days  Wed 10/30/02  Tue 11/12/02
5 Road type 1 (day work) 21days  Tue11M202  Wed 12/11/02 ,
6 Mobiization in the field Odays  Tue11/12002  Tue 1112002 "1
7 first 100 m section 19days  Wed 1111302  Mon 12/9/02
T8 | Identify by pass arrangements 2days  Wed 111302 Thu 11114102
T Implement detours 1 day Fri 11/45/02 Fri 11/15/02
o | Excavate access pits (minimum 3, ie. @5  2days  Mon11/1802  Tue 11/19/02
ST Install Bypass and temporary service conne 5 days Wed 11/20/02 Tue 11/26/02
T;’ Scrape and refine main 2days  Wed 1127002 Thu 11728002 E
TE Pressure / Quality test. 1 day Fri 11720002 Fitzem2|
" ( Flushing and Disinfection 1 day Mon 12/2/02 Momz/zm’
——1?_% Transfer connections 3 days Tue 121302 Thu 12502 |
18 ‘ Backfill access pits 2 days Fri 12/8/02 Mon 12/9/02 ’ “
17 ’ Second 100 m section 19 days Fri 1118/02  Wed 12/11/02 : [
18 Identify by pass arrangements 2 days Fri111502  Mon 11/18/02 | i i i
19 Implement detours 1 day Tue 11/19/02 Tuc11l19m} ml fg
20 Excavate access pits (minimum 3, ie. @ 5 2 days Wed 11/20/02 Thu 11/21/02 : E 5
X Instafl Bypass and temporary service conne 5 days Fi112202  Thw 1172602 H
T Scrape and refine main 2days  FRAIZBIZ  Mon2MDg | e Eﬂﬂﬂﬁmmmlh i
23 | Pressure / Qualty test. 1 day Tue 12302 Tue12/302 {
T Flushing and Disinfection Tday  Wed 12402  Wed 124102
Fs Transfer connections 3days  Thu12S02  Mon12m02| ‘
. Backfl access pits 2days  Tue 121002 Wed 12/11/02; """ i
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Figure 7-7 REPLACEMENT OF SMALL DIAMETER PIPELINES (Typical crew output)
| : ‘
1D | Task Name Duration 10027 1 1R 1 1140 1. 1117 l 11724 I 12/1 1 12/8 I 12115 | 12/22 12/29 15 [ 112 | 1/19
1 1226 mm dia. Typical 200 m section of road 86 days " :
2 Obtain permits snd arrange road closure 12 days
S
3 i Excavate triat pits (minimum 10) 2 days
4 Shop drawings and approvals 10 days |
S Road type 1 (night work) 44 days
8 Mobilization in the field 0 duys
7 first 100 m section 28 days
|
[ 8 Identify by pass srrangements 2 days
S Implement detours " 1dey
.
10 Excavate tronch 1 m deep 2 days
" |mumummm S days
i c
12 { remove existing main 4 days
T InstaR new main 2 days
S .
14 Instalt service posts 3 days
15 Backfl trench 1 dey
18 ; Pressure / Quality test. 2 days
17 Fiushing and Disinfection 1 day
18 Transfer connections 5 deys
19 Second 100 m section 34 days
' 20 Identify by pass arrangements 2 days
D2 implement detours 1 day
L22 Excavate trench 1 m deep 2days
I
23 install Bypass and temporary service S days
connections
24 remove existing main 4 days
25 install new main 1 day
28 install service posts 3 days
27 BackM! trench 1day |
2 Pressure / Quaity tost. 2dnys£
! 28 . Flushing and Disinfection ’ 1d|yé
., 30 X Transfer connections 5 days
< | _ Road type 2 {dey work) 38.6 days |
;32 Mobilization In the field 0 days |
;033 first 100 m section 22.3 days
L—_‘
34 identity by pass arrangements 2 days
35 implement detours 1 day
38 Excavate trench 1 m deep 1.3 days
7 instell Bypass and temporary service 4 days
connections
38 remove axisting mein 3duys’
]
39 install new main 1 day
40 install service posts 3 days
41 Backfill trench 1 day
i 42 Pressure / Quality test. 1 day
a3 Flushing snd Disifection 1 day
§ .
44 | Transfer connections 4 days

Page 102




Figure 7-7 REPLACEMENT OF SMALL DIAMETER PIPELINES (Typical crew output)

]
(2] ,T-sk Name Duration 10727 I 1113 11710 1117 | 11724 | 12/1 1 1218 I 12/15 | 12/22 | 12/29 15 112 T 1/19
45 Second 100 m section 28.3 days - ;’ - : ' i
48 Identify by pass arrangements 2 days
47 Implement dotours 1 day
rr Excavate french 1 m deep 13days
49 Instolt Bypass and temporary service 4 days
connections
| -50 remove existing main : 3days
51 : Install new main 1day
52 insta¥ service posts . 3days
53 Backfifl trench 1 day
54 Pressure / Quality test. - 2days
S ;
55 | Flushing and Disinfection 1 day
58 Transfer connactions . 4 days :
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Figure 7-8 IMPLEMENTATION SCHEDULE FOR REHABILITATION AND REPLACEMENT OF SMALL-DIAMETER DISTRIBUTION MAINS

ID_ Task Nsme ' |_Dueation Start I Finish
1| REHABILITATION 643 days Momomm;n Wed 4120105

JAJIS]O[N]D

2 Ordm&da»veryomnteﬂals ;
3 .”W'Obhhpermitsandamngemdclosures !

"Excavate trial pits w.dw/zsm‘ Tue 1143/04

St Wickrama Mawatha - 30m

T e
® | BloemendhelRoad - 2240m

" Mon 191108 Wed 3123105 |

10 "'Walls lane - 365m

1 Crew2- dlywotk(uu)
2| Uppg-St_Andrew’sPlace 1esm
m

‘ Momona/os Tue 111403
Wed 1 irsm """"""" Mon 11724103

Tue 1172503 | Wed 12/17/03

14

15 |

]

17

1

18

19

i 20 Mattakkukya Church Road

Mon 10123/02 Fri 1011003

s’ Mon 101303 Wed 12117103

Mon 101303 Mon 6/12106

Tue 111805 |

Wed iiia | b

" Wed 17103 |

Wed 111703

D) . transport pipes to nearby locations
10 | Road Type1- mgmworkmmm) ""Mon 82208 |

1 Crew 1 Frisnons |

T Wed 1103 |

12, 1stCross Street- 160 mm diax405m

j13 2nd Cross street - 160 mm dia x 440 m

Wed 71404

"'"'"4mc:massueet 160mm dia x 426 m

a x 450

Tue 4112105 Mon 121205 |

20 Crew 2 _ | 601 days, Mon 101303 Mon 8/22/08 |

“Mon 1 wn:yos " Wed 2118104

22

Project: PRJ4
Date: Sun 1/7/0t
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Figure 7-8 IMPLEMENTATION SCHEDULE FOR REHABILITATION AND REPLACEMENT OF SMALL DIAMETER DISTRIBUTION MAINS

ID | Task Name

F

[¢]

N

D J

24 Prince Street - 160 mmdiax 128 m

" Fri 12131104

N]D

MIATw™

S

I
f

T102days|  Tue 17251085

" Cafferman's Lane - 110mmdiax210m

» B, ST 295 m SO SOV

Sea Street - 160 mm dia x 300 m

s | wRomum-'ﬁé'M'&hxmm T16days’  Thueneios

33
35
36

i Messenger Street - 110 mm diax 1120 m

S Road 110nwndla)-("i§$m
38

40 Dam Street - 110 mm dia x856 m

| Wed 11117104 |
1 iy

Mon 3/28/05

rg) Hultsdorf Street - 160 mm diax 285m

i Mon 12/29/03 ; :

a“ Siversmith Strest - 110 mm dia x 560 m

“® | Mirania Street - 160 mm dia x 215 m

Wed 3/17/04 |

a7 Sri Sangaraja Mawatha - 110 mm dia x 855 n'

® "Ketaniganga Mit Road - 110 mm diz x 300 m ,

Mon1f3/05i‘

54 | Sri Wickrema Mawatha - 110 mm dia x 665 r

""'aneewam Road- 110mmdiax400m

Nt e R G e v a

| " Bloemendhai Road - 110 mm diax 1745 m

. Mon 10/13/03

83

i

P
'
i
i
l

Task
| Dete; Sun 177/01 Progress
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Figure 7-8 IMPLEMENTATION SCHEDULE FOR REHABILITATION AND REPLACEMENT OF SMALL DIAMETER DISTRIBUTION MAINS
1 2003 1 2004
10 Task Name Duration Start Finish  JJFIM[ATM™ S][ONJD | JJFIMIATITMT I
> e G R o L R O T i s
89 Upper St.Andrew's Place - 110 mm dia x 33C | A!Idaya‘ Tuosl17lo4| Fritor2o4| i | T
70 Ferguson Road - 160mmdlax 170m |  28deys| Mon 1072504 Wed 12/1/04 !
- iyt Ui 110w din gm0 ,Thu o l“" T
va_ Pamnannnthm””iibﬁﬁ‘&'iiéiﬁ """""""""""""""""" w.a:ys/os """"" Fri 81708
[ 73
i 74
75
76 anzam
T #M&'WM'AﬁMe“‘1‘1'6&5&1'{&{;1"1“1' """" . Tuo4l13/04!
w | Nagatagam Street - 110 mm dia x 785 m
e " Gocrge R de Siva Mewatha "omd"..‘,...‘ Frl5/13/05Thu5/4/05 Rl
R 80 ‘Crews ";”‘sndays, Mon 10/13/03 ; “""'r‘bii'iriilé&
; T S R. ............... R°.d11ommd|.x23°m ............ lMdm;Mo"10/13ml ..... m11[27[03
; r S WithodaLana 110"""‘.!270'“ ................ ? ....... 40 d!Ysl F,‘«“ms m"zzlo‘ ............
s Stomes Lane - 110 mm dlx 145 m ] 25'&&;'?" Fri 1/23004 | Mon 2/23/04
I T e i‘1’é'é;§§‘?"""¥ii§‘i)iw" ......... e '
i 85 Saunder’s Place -110 mm dia x 250 m | 37days; Wed84/04' Thu9/2304

% | " Lower St. Andrew's Place - ﬂommdlaxszt. 4Bdays|  FroR4041 Tue 1173004 |
87 St. Anthony Street - 110 mm dlax 637 m 94days‘i Wed 12/104  Mon 4/11/05

' e
88 Mayfield Road - 110 mm dia x 678 m 101days’ Tued/12105.  Tue 8/30/05
[ee T §1. Josep's Shreat -110mm dinx570m 85 days’ “Wed 83105 | Tue 13127105
1 § / i
{
i \
3
E .
i
I
| |
{ |
: z
| i
} i

|
IS
Project: PRI Task _ ‘ L 2 Rofled Up Task Rolled Up Progress External Tasks
Date: Sun 1/7/01 Progress R Summary PP Rolled Up Mitestons <> Spit s, PTOJOCH SUmMary ‘
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CHAPTER 8



8

PROJECT COST

8.1

Methodol ogies, currency conversion rates and other basic assumptions used for estimating the

METHODOLOGIES AND ASSUMPTIONS USED FOR COST ESTIMATE

project cost have been compiled in Appendix 8A.

8.2

PROJECT COST

The project cost has been estimated as shown in Table 8-1.

Table81 Project Cost

No. Item Cost (Yen)
A Civil Works Contract 3,573,164,788
A1l | Preliminary and General Works 539,584,706
A2 | Rehabilitation of Maligakanda Reservoir and Ellie House Reservoir 1,318,680,956
A3 | Water Supply Enhancement in Kotikawatte and Mulleriyawa Area 846,292,757
A4 | Rehabilitation and Reinforcement of Medium and Large Diameter Pipe 470,188,753

Network in CMC Area

A5 | Rehabilitation of Small Diameter Distribution Mainsin CB1 Area 274,924,852
A6 | Supply of Materials and Equipment for Reduction of NRW 123,492,764
B Leak Repair Works Contract 154,849,512
C Low Income Settlement Environmental Improvement Contract 20,257,613
Sub-Total for Three Contracts (A+B+C) | 3,748,271,912
D Consulting Service 389,177,139
E Interest During Construction and Service Charge 177,049,549
Sub-Total for JBIC Loan Part | 4,314,498,601
F Project Administration Cost 64,717,555
G Land Acquisition Cost 27,400,358
H Custom Duties 244,736,783
I GST (Goods and Services Tax) 446,646,072
Sub-Total for NWSDB Part | 783,500,767
Total Project Cost | 5,097,999,368




CHAPTER 9



9 PROJECT IMPLEMENTATION

9.1 CONTRACT PACKAGES

The project has been divided into three separate contracts as agreed between JBIC and the Sri
Lankan Government

1) Tender Package No.1 - Contract for Civil Works

The contract for civil works will be open to International Competitive Bidding (ICB) and
contractors will be screened through a pre-qualification process.

The contract will include construction of all major civil/structura components, supply and
installation of equipment and pipelines:
a) Rehabilitation/Reinforcement of Medium and large diameter pipe network in CMC area
Scraping and re-lining existing distribution mains
Laying of new distribution mains to reinforce the existing netwrok
Replacement of valves

b) Rehabilitation/Replacement of smaller diameter distribution mainsin CB1 area
Scraping and re-lining existing distribution mains
Replacement of deteriorated distribution mains
Replacement of service connection pipes
Replacement of valves

¢) Construction/Rehabilitation of Reservoir
Construction of new reservoir at Ellie House
Congtruction of new office building at Maigakanda
Construction of new reservoir at Maligakanda
Rehabilitation of old reservoir roof at Maligakanda

d) Water Supply Enhancement in Kotikawatte-Mulleriyawa Area
Congtruction of new pumping station at Ambatale Treatment Plant
Laying a new transmission main from Ambatale TP to Gothatuwa
Construction of anew ground reservoir and pumping station at Gothatuwa
Construction of a new water tower at Gothatuwa
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Laying of new distribution mains

2 Tender package no.2 - Contract for Leak Repair Works

This contract is open to Local Competitive Bidding (LCB) and contractors will be screened
through a pre-qualification process. The contract is for the installation only of materias
supplied by NWSDB to repair leaks in distribution mains and service connections in CMC area

3 Tender package no. 3 - Contract for Low Income Settlement Environmental

Improvementsin

This contract is open to Local Competitive Bidding (LCB) and contractors will be screened
through a pre-qualification process. The contract is for the installation only of materias
supplied by NWSDB to provide individual service connections and disconnect common outlets
in low-income settlementsin CB1 area.

9.2 PROJECT IMPLEMENTATION SCHEDULE

The implementation schedule for the whole project is presented in Figure 9-1.

The Contract for Civil Works will be subject to international competitive bidding (ICB). The
pre-qualification of international contractors should be finished by end of December 2001. The
tender process is expected to take 301 working days from December 2001 to October 2002.
The earliest possible construction start date for all components of the civil works contract is last
week of October 2002. Construction will proceed on several job sites simultaneously and finish
in November 2006.

Working Days  Finish

Maligakanda Office Building :528 Aug, 2004
Maligakanda Reservoir 1469 Dec, 2004
Maligakanda Roof Rehabilitation 461 Nov, 2006
Ellie House Reservoir 11,258  Oct, 2006

K olonnawa-Gothatuwa pump house : 370  July, 2004
Gothatuwa reservoir, pump house and water tower 1633  Oct, 2005
Gothatuwa Transmission main :559  Aug, 2004
Gothatuwa distribution mains 1712 Feb, 2005
Large and medium mains scrapping and re-lining 1831  Jan, 2006
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Large and medium mains reinforcement :575  Jan, 2005
Small mains scrapping and re-lining 1656  Apr, 2005
Small mains replacement 1946  Jun, 2006

Contracts for leak repair works are subject to local competitive bidding and will take less time
to pre-qualify and tender than the civil works contract. The LCB contract will be re-tendered
after one year. Pre-qualification is only required once at the beginning and is not necessary for
subsequent tender calls. The contract for low-income settlements is arranged in the same way
and has the same schedule as the leak repair contract. The earliest start date for both contractsis
January 2002.

9.3 PROJECT IMPLEMENTATION UNIT

9.3.1 Rolesand Responsibilitiesfor Project mplementation

The project is one of several large development projects being simultaneously implemented by
the NWSDB. The need for consulting services has therefore been identified by the NWSDB to
assist with tendering, project management and construction supervision. The project will also
require CMC Water Works Department and coordination with severa other authorities (e.g.
road authorities, utilities, port authority). The project implementation team will consist of three

key members:

(1) NWSDB

2 CMC Water Works
3 Consultant

The roles of the team members as foreseen at the pre-tender stage are presented in Table 9-1.
The apparent duplication of roles between NWSDB and CMC on some components is
necessary to ensure the smooth implementation of the project since there are several authorities

involved.

9.3.2 Organization of the Project | mplementation Unit (PlU)

The NWSDB Project Implementation Unit assembled for the Detailed Designed Study will be
re-structured for the construction stage. The PIU will be responsible for project management
and coordination within NWSDB and with other authorities. Figure 9-2 shows the location of

the PIU within the NWSDB Organization as well as internal and externa relationships. The
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PIU will remain under the principal direction of the Additional GM for Colombo Metropolitan
Region.

The Construction Division and the Distribution Sections will support the PIU for the
implementation of the civil works contract. The NRW section will continue to be involved
with identification of leaks and implementation of the Leak Repair Contract and the contract
for Improvements to Low Income settlements. The Regiona Support Centre for Greater
Colombo, RSC(GC), will provide coordination with CMC and monitor input from the NRW
and Distribution Sections.

The Japan Project Unit will continue to provide liaison between the PIU and JBIC on matters
regarding scope of work, processing payments and loan disbursement.

Figure 9-3 indicates the organizational structure and staffing needs of the PIU. The PIU will be
divided into 4 mgjor sub teams. 3 for the mgjor construction components of the project and 1
for NRW reduction activities:

Q) Pipeline Rehabilitation

2 Reservoir Rehabilitation

3 K otikawatta-M ull eriyawa Enhancements

4 Non-revenue Water Reduction

Each sub-team will be staffed by NWSDB and supported by consultant services. For simplicity
and effective management the organizational structure for the consultant mirrors that proposed
for the NWSDB. Staffing levels will vary for each project component depending on the stage
of completion. Duration of inputs and resources for consulting services are described in
Section 9.4 Engineering Services.

9.4 ENGINEERING SERVICESFOR IMPLEMENTATION

9.4.1 Scope of worksto beimplemented

1) Rehabilitation Component

Execution of ICB contract for scraping, re-lining and installing reinforcement mains:

Rehabilitation/reinforcement of Medium and large diameter pipe network in CMC area

Rehabilitation/replacement of smaller diameter distribution mainsin CB1 area
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Construction and Rehabilitation of Reservoirs

2 Water Supply Enhancement in Kotikawatte-Mulleriyawa Area

Execution of 1CB contract for water supply development scheme:
Construction of new pumping station at Ambatale Treatment Plant
Laying anew transmission main from Ambatale TP to Gothatuwa
Construction of a new ground reservoir and pumping station at Gothatuwa
Construction of a new water tower at Gothatuwa
Laying of new distribution mains

3 NRW Reduction Component

Execution of LCB contracts for:
Repair of leaks in distribution mains and service connectionsin CMC area
Provision of individual service connections and disconnection of common outlets in
low-income settlementsin CB1 area.

9.4.2 Consulting Services

(D) Assistance with Tendering
Assistance in evaluation of pre-qualification applications
Assistance with evaluation of bids and
Assistance with contract negotiations

2 Services required during construction (rehabilitation works)
Assist in handing over of sitesto the contractor
Review the congtruction schedule proposed by the contractor
Monitor the progress of work and instruct the contractor to update the schedule when
required
Assist NWSDB with progress meetings
Prepare monthly and quarterly summary reports
Advise the contractor on the interpretation of drawings and specifications and issue
supplementary details and instructions during the construction period
Review shop drawings submitted for general compliance with the design requirements
Maintain alog of all shop drawings received for review and ensure that all required “final”
shop drawings are submitted by the contractor
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Consider and advise on alternate methods, equipment and materials proposed by the
contractor and permitted by the contract.

Advise on the validity of charges for additions or deletions to the contract and issue change
orders

Process contractor’s progress and final payment requisitions and issue progress certificates
for NWSDB/JBIC approva

Prepare operation and maintenance manual

Assst with testing and commissioning

Issue certificate of substantial completion in accordance with tender documents

Ensure that “Final” as-built drawings are submitted by the contractor

Resident Staff Services (civil works)

Provide quality assurance and quality control during construction

Maintain adequate data and records related to construction contracts to determine progress
of work

Maintain a“marked-up” set of drawings to show “as-built” works.

Review shop drawings to verify that contractual requirements are met for materials and
equipment

Review contractor’s request for payments as to progress, quantities of work and materials
delivered to the site

Provide reference lines and elevations to the contractor. Check contractor’s line and grade
aswork progresses, at least once a week.

Arrange for all necessary field testing, inspections or verification by specialist consulting or
inspection firms to determine that materials and work conforms to design requirements and
specifications

Ensure that the contractor does not injure, jeopardize or upset the operation of existing
production, storage and distribution facilities during the course of construction works

Carry out site inspections to verify that the construction works and installation of equipment
are in accordance with the contract documents

Monitor environmental impact during construction and issue directives to the contractor to
control

Report to the project manager and make recommendations if the contractor is not carrying
out his work in accordance with the contract documents

Prior to substantial completion carry out and inspection of the facility with the contractor
and NWSDB and prepare a master deficiency list



(4)

(©)

Training for operation and maintenance (civil works)

Prior to commissioning of any equipment, arrange with the supplier to instruct operating
staff in the proper care, operation and maintenance of the equipment

Prepare the operation and maintenance manuals for each facility at least one month before
commissioning the works. Maintenance of equipment is related to the maintenance manual
submitted by the Contractor. The manual shall include detailed specifications and operating
procedures for al supplied equipment. Provide a process control narrative describing step-
by-step procedures for proper operation of the facilities under various conditions and control
modes.

Instruct the operating staff in the proper monitoring, control and operation of the facilities.
Thiswill include response to abnormal conditions, alarms and equipment failures.

Provide technical assistance with operation for a period of 2 months after commissioning
the facilities

Organize a post-mortem workshop to review lessons learned during construction and
commissioning of the facilities

Counterpart Training

In-house and overseas training for the following topics.

(6)

NRW Reduction/ Leak Detection
Billing and Collection Activities
Planning and Design

Services required during implementation of NRW program

The consultant will provide advisory/ management services on the NRW reduction activities as

follows:

Supervise LCB contracts for leak reduction and low-income settlement improvements.
Assist NWSDB in establishing waste districts and measurement/monitoring of NRW ratio
in CB1 area on amonthly basis

Review NRW reduction programmes in CB1 area implemented by NWSDB, guide and
advise NWSDB staff in formulating work plans and strategies towards achieving the
project goa of 30% NRW ratio by the year 2005. NWSDB activities include:

Rectification of defective meters

Metering un-metered consumers



L eakage detection and correction

NRW reduction in low-income settlements and public stand posts by promoting
individua service connections and closing common outlets

NRW reduction in public housing schemes

Deduction and remedial action for illegal connections

Measurement of NRW ratio on aregular basis

9.4.3 Allocation of Resourcesand Inputs

Allocation of resources and inputs for consultant services during construction is presented in
Figure 9-4. Duration of inputs is based on the estimated construction schedule.

Services during construction are required for a period of approximately 69 months (5.75 years).
Consultant services should start September 2001 to coincide with the evaluation of pre-
gualification submissions.

Local consultants can provide most of the services during construction however it is
recommended that some of the key project management functions be carried out by foreign
consultants with international experience in construction and commissioning of water supply
systems:

Overdl project team leader

Sub-team leader for Maligakanda and Ellie House reservoirs

Structural engineer for appraisal of old Maligakanda reservoir

Sub-team leader for water supply enhancements in Kotikawatte-Mulleriyawa (KMU) area

Mechanica engineer for pump housesin KMU area

Electrica engineer for KMU pump housesin KMU area

Technica advisor for implementation of NRW program

9.5 RECOMMENDATIONS ON THE WAY FORWARD

9.5.1 Land acquisition and easements

(1) Office building

The new office building is designed for the site at Maigakanda that was selected by mutual
agreement between NWSDB and CMC. NWSDB is in the process of negotiating land
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acquisition with CMC (the owner). Unfortunately CMC appears to be reversing its initial
consent to use the land and NWSDB is now considering another site unless the terms of land
acquisition can be settled with CMC.

Depending on the configuration and the geotechnical parameters at the fina site, relocation
could involve complete or partia redesign. Site sdlection and land acquisition must be
resolved before the project can be tendered and sufficient time must be allowed for re-design or
adjustment to the design drawingsiif required.

2 Temporary easement for reservoir at Maligakanda

A temporary easement is required for the construction of the reservoir at Maligakanda. The
proposed easement is to the /W of the reservoir on land owned by CMC. The property has a
large yard and is occupied by a bungalow. NWSDB will need to temporarily acquire part of the
yard for the construction of the reservoir only and the land can be restored and returned to the
owners afterwards.

The easement must be obtained before the project can be tendered.

3 Land acquisition for Gothatuwa reservoir and tower

Part of the site for the reservoir, pump house and water tower is owned by the NWSDB and
occupied by a 227 m3 water tower which will be kept in service. The remaining land, which is
vacant except for one small bungalow, must be acquired from the Fever Hospital .

The N/E corner of the new reservoir will be located 3.5 m from the wall of a building owned by
Fever Hospital. NWSDB has entered negotiations land acquisition but no decisions have been
taken yet. The Fever Hospital has requested that the wall of the reservoir be moved to provide a
minimum of 5 m from the building to the reservoir structure. Moving the wall would result in a
reduced volume and would require an adjustment to the design drawings.

Land must be acquired before the project is tendered and sufficient time must be allowed for
any adjustments to the design drawingsiif required.

9.5.2 Temporary relocation of CMC offices at Maligakanda



The new reservoir at Maligakanda is required in order to proceed with rehabilitation of the old
reservoir. Since the new reservoir will be constructed in the space occupied by the CMC water
works and drainage offices, CMC staff must be relocated elsewhere before work on the
reservoir can begin.

In the initial planning concept the staff from CMC offices are to be relocated to the new office
building before starting the construction of the reservoir. This sequence must be revised
because construction scheduling indicates that the rehabilitation of old reservoir could not be
finished until mid-2007 thereby exceeding the JBIC loan period.

Construction of the new reservoir must start before the new office building is finished.
Therefore the staff from CMC offices will need temporary accommodations from
approximately March 2003 to June 2004 until the new office building is ready for occupancy.

9.5.3 Assessment of Old Maligakanda Reservoir

A structural appraisal of the old reservoir is required before starting construction of the new
roof to determine if the reservoir can in fact provide another 40 to 50 years of trouble free,
water tight service. If the reservoir is deemed unsound or near the end of its service life then
there will be no financial benefit for replacing the roof and the reservoir should be replaced
entirely or abandoned.

A thorough inspection and appraisal of the structure will require a 4 to 5 month study period
consisting of:

Before dewatering
Geotechnical investigation
Leakage test

After dewatering

Initial visual ingpection and appraisa

Initial non-destructive testing

Preliminary structural/geotechnical analysis and modelling

Establish the cause of failure/deterioration

Further testing as identified by results of preliminary analysis, destructive testing if
required

Identify remedial measuresiif required.

Report



9.5.4 Confirmation of Geotechnical conditions at Gothatuwa

A complete geotechnical investigation was not possible during the detailed design because
permission to access the property was not granted by the owners. Design of the reservoir
foundations and walls is based on parameters obtained from nearby boreholes.

The NWSDB must carry out a Geotechnical investigation and assessment of the reservoir site
to confirm the foundation design parameters and sufficient time must be alowed to make
adjustments to the design.

9.5.5 Timing for Construction of a 600 mm Transmission Main to Kolonnawa New

Reservoir

Route of the above main which is to be constructed by NWSDB under another contract passes
through Angoda Road and Delgahawatta Road along which laying of distribution mains under
this project will be carried out. Provision has been made for the 600 main in the cana crossing
in Delgahawatta Road. Thereis also an existing 600 mm main aong Delgahawatta the position
of which has been taken into account in the this Study. NWSDB should coordinate the detailed
design of 600 mm main in these roads and the timing of its construction to reduce
inconvenience to the public.

9.5.6 As-built drawings and construction records

NWSDB is presently coping with a large number of water supply development projects around
Colombo and in other major cities across the country. NWSDB is aware of the need to plan
rigorous O&M programs to protect the significant investment in new infrastructure. The
present documentation system is completely inadequate. Effective operations and maintenance
of the water supply system requires accurate records and drawings of the distribution network,
and these documents must be available to the operators and kept up to date for future reference.

A workable document management system needs to be implemented on an priority basis to
ensure the sustainability of investments.
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Figure 9-1 Project Implementation Schedule
[ [ - 2001 1 2002 2003 I 2004 ] | 2005 I 2006
0_{©® {TaskName Duration Start Finish DiJIFIMIAIMIITOTATSOINTD [J[FIMIATMIJ U TATSTOINID JlF}M]A]MlJ]J[A{slo[N[D[JlF]MlATM]J_}JlAls}o]N[D]J[FIM[A[M}J}J[A}S}OFMD]J[Flu}A]MLJU[Als[o[N!u
1 JICA DETAILED DESIGN 1day Fri3/i801  Fri3Meml
2 5 Submiasion of Final Report 1diy Fri 311601 FH601 | . : A
3 I1-1. SELECTION OF CONSULTANT FOR CONSTRUCTION SUPERVISION 221 days Mon 1101 Frisn4o1 |
4 Approvel of TOR, Short List & lnv. Lir by JBIC. 25 days Mon 1101 Mon172001] f | T
5 tssuance of Invitation Letter Tdays  Tue43001  Yue 2/8/01
) Briefing 7 days Sat 2124001 satazon| £
L"I—_t Reosipt of Proposals Tday  Mon372601  Mon326/01|
s | Evaluation of Proposals } 45 days Mon 4201  Wed 52301 |
9 ! Internal Approve! of Evahuation Resufts 4Sdeys  Thu52401  Set711401|
10 | Approval of Evaluation Results by JBIC 20days  Mon7/1801  Tue 871
BETHE Issuance of NOITAC Tdays  Wed 8801  Wed81501| £
1z Preparation of Contract 10dsys  Tue8/M401  Fri82401 |
13 Signing of Contract 10 days Sat82501 - Wed 9501 |
YRR lssuance of NTP Tdays  Thuomot  Thusiaor!
18 | Mobisization by Consuttant 1 day Fri 9714001 FroMam1|
TE 1-2. SERVICES DURING CONSTRUCTION 1650 days FigNa01  Thu122108| S |
17 M. CIVIL WORKS 1640deys  Mon®/1301  Tue 1177108 K
= b1, PREUALIFIGATION st Menenaon Favan] e T L s L
19 |= Approval of PQ Documents by JBIC 10days  MonBA301  Thu82301| B
20 PQ Announcement 10days  Wed /501  Sato/1s01!
21 Receipt of Applications 10days  Mon 10722101  Thuti/101]
22 Evaluation of Applications 30 days 1201 Thui2/801;
23 Approval of Evaluation Results by JBIC 20 days FR12701  Sat12/2001| £
24 Notice of Evalustion Results to Apphcants Sdays  Mon 12/31/01 Fri /402 i
= #-2. TENDERING (ICB) 301days  Mon 112601  Mon 1171102 )
26 |™ Approval of Tender Documents by JBIC S0deys  Mon 1172601  Tue 122002 | o AR LA S B B
27 Tender Announcement Sdays  Sat2002  Thu2Man2]
26 Pre-Bid Meeting Sdays  Thu32802  Tued2002|
29 | Reciept & Opaning of Tenders 10days ThuSR002  Mon 514302
O Evaluation of Tenders S5days  TueSM402  Tue 711602 &
Y Intemal Approvel of Evatuation Results 4Sdays  Wed 71702 Fromo2| £ .
@ Approval of Evaluation Results by JBIC 20 days Sat9702  Mon©r3002
E fssusnoe of NOITAC Scays  Tueto2  Sstiosw2| |
34t Preparation of Contract 15days  Mon 107102  Wed 10/23/02
Eﬁ Signing of Contract tday  Thu102402  Thu 102402 '
| 38 Issuance of NTP 1 day Fri10/2502  Fri 10/25/02
37 » Approval of Contract by JBIC 15days  Fri1072502 Mon 111102 :
L2 8 R s essmon e 102502 Toe 1708 T T T
BERE CONSTRUCT NEW OFFICE BUILDING 571deys  Fr10/2802  Frigrom4i ‘ ;
:_'2_15 Demolish Court House 45days  Fri10/2602 Mon12M602| 3 N B S U T U N B AR
s ! Foundations S2days  Tue 12117/02  Wed 2/28/03 (UNWORE : PP
BTN Structure 262days  Tue 121702 Mon 10803 | TSNS | ¢
= semecrn Csoa puos  Twessios| | i
=N Systems and Services ATodays  FritOZ6N2  TueSuO4 T T T FTTT®
T2 Substantial completion 87days  Wed5M2/04  FriB20104 i ‘
N NEW RESERVOR 460days  Wed 6718103  Wed 12/15004 T E ErEr:EIrEErrEEIEEDTREES s ¢
e g Clobg oo b s f2ome Weamiaws  Teeninsl’ Sp T T T D S e b 2
e Building demolition and services relocation 42days  Thu7/308  Wed82003 |
TR Construction of New Gr Res #11days  ThuBR103  Sat12nims| E
T VALVE HOUSE 181days  ThuB103  Thu3MBK4.
W| YARD PIPING , 138 days Thu7/B/I04 Wed 1214804
198 | REMABILITATE CHLORINATION BUILDING 125days  Thu7/22004 Tuei2riamel
[ 203 | STRUCTURAL APPRAISAL OF EXISTING RESERVOIR 132dsys  Thu12/16D4 Wed51805| 5 @ -
204 REHABILITATE ROOF ON EXISTING RESERVOR 481deys  ThuSHSO5  Tue 117708 |
EQ] 4. ELLIE HOUSE RESERVOR 1256days  Fri1072502  Tue 10/31/06 '
0 & 11-5. KOTIKAWATTE-MULLERIYAWA S41days  Fri10725002 Wed 102605 NSNS ‘ T
i TR. MAIN FROM AMBATALE TO GOTHTHATUWA 550deys  FrOPZS02  Frisend
e OTHATUWAKOLONNAWA PUMP HOUSE S0deys  MonS2803  Tha 712004 e
% | CIVIL WORKS 220dsys  Tue 872603 Fri 57104
Project: Pre-construction Task Critical Task T - Milestone . Rofted Up Task R Rofled Up Mitestone O Spit | oL Project Summary
Date: Sun 1/7/01 Task Progress nee—  Critical Task Progress wemwswmmssssss  Summary Rotted Up Critical Task [[ITEIITTIINIL  Roled Up Progress  smmssessssmmesms  External Tasks
- Page1




Figure 9-1 Project Implementation Schedule ’ : ) ]
‘ J I . ] 2001 ‘ 2002 I 2003 f 2004 T 2005 I 2006
O_|® |TaskName - Duration - Start Finish DIJ[FIMIATMISTITATSTOTNTD JIF[MIAIMISTITATSJOINID| J[FIMATMIJTITATSTOINTD[J[FIMIAIMIJ ] JTATSTOTNTDITFIMIATMIJTITATSTOINTO[J [FIMIATMIJTJTAS[OIN]D
s MECHANICAL WORKS Mides  MenS2803  FAGZSO4] E T T T ONTSCOOTIONSSSSNSSe ¢ b e
= ELECTRICAL WORKS _ \7oders  Wed 102005 Sat5z2004 o] LR 4..‘4
= EXTERNAL WORKS Yodeys  Weaseuos  Toa7o0a]” i . — m R K KR SIS S s S i S S
78 GOTHATUWA RESERVOIR, PUMP HOUSE & WATER TOWER 833days  TueS2703 Wed 1072605, & | : : : I E E EE E E T E EEEE T E TS s oo o
1 VI WORKS - RESERVOR & PUMP HOUSE — rnamus  Faenamel E gt e SR S S L R g i st T T D R IEEERE e
3 = Site Moblization sdays . Fri 811803 . . . : e E o
3 Site clearing & Demofishing works 6deys  Mon8/1803  Mon 8725103
4 Sefting outworks S days Tue 82603  Mon9/1/03|
5 Excavation works & Protection of Embankments © t2days Tue 82103 Wed 91703 |
) Leveifing & Compaction works 3days Thu9/M8/03  Mon 9/22/03
7 Construction of Under Drains & Gravity drains _ 28days  Tue©/2303  Thu 10/30103
Blinding Concrete for Foundation 2days  Fri10/103  Mon 11303
Foundation Stab - F K, Reinft, Water Bas fixing & Concrete | 45days  Tue 11403  Mon 1504 |
10 Foundation Stab Curing Sdays Tue 158/04  Tue 113004 |
T RC wals & columns- Formwork, Reinft, Water Bar fixing & Concrate 2Bdays  Wed 11404  Fri2r004 |
12 Curing of Wals & columns : Bdays  Mon272304  Mon 3104
13 : Yard piping & Connecting Supply Water Main Tue 3/2/04  Mon 524104 |
14 | - Toztng A Commummanig Dranomussan Mo . Toa 727008 Tat Frn0g |
ﬁ Filing Water, Testing the Reservoir & Pipes 24days  Tue7RIO4  FrisnTOd|
16 Disinfecting the Pipes & Fittings 3days  MonB3004  Wed 0/1/04|
17 Back filing works & Compaction 12dsys  ThuG4  FronTIo4|
18 Staging area RC Stab - Formwork, Reinforcement & Concrete 12days  Tue 204 Wed 31704 |
E} Curing Staging ares siab . " Bdeys  Thu3B04  Thud2504 EE
T Reservoir Roof Siab - Formwork, Reinforcement & Concrete 28 days Tue 3204  Thu 4/8104 o
E " - Curing Reservoir Roof Siab ~ edm Fi#s04  Frateos| E
22 ' RC Columns of Pump House - Fi k. Reinf ¢ & Concret 12 days Fi3m2e04  Mon 4/12104 :
f—zﬁ Curing RC Columns of Pump House Sdays  Tue 41304  Tue 472004 |
" 24 | RC Roof Frame - Fi &, Rein t8C 12days  Wed 42104  Thu5s8/04
T Curing RC Roof Frame : 8days FiS/704  FriSnapa|
28 | Pump House & Generator Room Roofing Works t2dasys  Mon517/04 Tue 8104 |
T‘ Worlks on Pump House & Generator Room Block Walls : Sdays  Wed 42104  Wed 4/28/04 |
28 Fixing Doors, Windows & Roller Doors days  Thu429/04  Wed /0104
_E.J Pump House & Generator Room Finishing works 12deys  Thu6MOD4  Fri&/2504
3 | Reservoir Roof Waterproofing & laying of Pebbles 12 days Mon d/18/04  Tue 5/4/04
3 ! Construction of Thrust Blocks Sdays  Mon524/04 -Mon5/31/04;
B2 MECHANICAL WORKS . 323days  Tue52703  Wed /18004
Y= Ordering & Procuring Pumps, Generator, Pipes, Fittings & Gantry Crane - 250days  Tue 52703 Frismod|
;34 Setting out of Internal Piping & Yard Plping works 10days  Mon 51004 Fr:smm‘,”
| 35 | " Instahation of Gantry Crane ‘ o Sdays - Mon6/28/04  Mon 7/504 |
R Laying of Pipes & Fittings 12 days Tue 7/6/04  Wed 712104 |
37 | : Instaliation of Pumps ’ Bdsys  Thu7r2204  Thu7/2904 )|
38 Construction of MS Platform, Cat ladders & Hand rails. 12 days Fri7/30004  Mon 8/16/04
39 Testing & Commisioning the Pumps & Gantry Crane 2dsys  TueBN7I04 WedB/1BO4| i |
Ta0 ELECTRICAL WORKS 156dsys  Wed 1/1404  Wed 811804 &
& Electrical Condulting works 12days  Wed 11404  Thu1/2904°
lﬂ Electrical Wiring works _ 12days  Thu4ZO04  FASNAO4]
a3 Electrica first fix Sdays  MonBR28/04  Mon 7/504 |
T4 | Instaitation of Generator : : 3dsys  Tue7B04  Thu7/804|
T—f ' * Electrical finat fixtures B 12 days FA7/004  Mon 7126104 ]
T® ~ : Testing of Electrical fitures & Generstor 2days  TueB/1704 Wed 3/1804| Z
a1 WORKS ON WATER TOWER 288days  Mon /20104 Wed 10/26/05 |
as Sefting out works 3days  Mon9/2004  Wed 822104
49 - Excavation for Foundation Bdays  ThuB’2304  ThuSmomd|
50 Compaction & Blinding Concrete 4days Fi10/1/04 Wed 10/6/04 |
51 . Foundation Concrets - Formwork, Reinforcement & Concrete | 30deys  ThutO/704 Wed 1117004
N Shatt Ring Beam concrete - Formwork, Reinforoement & Concrets 12deys  Thutiaos  Fi12304]
53 | Concrete RC Shaft using S#ip Form - Formwork, Reinft & Concrete 21dsys  Mon12/8004  Mon 17305
54 Bottom Ring Beam & Conical Tank - Formwork, Reinft & Concrete " so0days Tue 114105  Mon 5//05
55 Water Tank Walls - F , Reinf taC 30 days Tue 5/10/05  Mon 8720005 |
Project: Pre-consiruction ‘l Task T Corticad Task OO Miestone RoledUpTask  [TTTTTITIIE]  Robad Up Miestone O
Date: Sun 1/7/01 1 Task Progress seeawsmm—————  Critical Task Prog) S Y ATANT®  Rofed Up Critieal Task [[TNHITTEIITILIE  Rofed Up Progress  mumesssssssssssmem  External Tasks
Page 2
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Figure 9-1 Project iImplementation Schedule
[ ! : 2001 | 2002 T 2003 | 2004 | 2005 2006
D |© |TaskNeme Duration Start Finksh DiJTFIMIATMISTITATSIOIN[D [ JTFIMIATM[J]JJAISTOINID I [FIM[AIMIJ[JJA[S[OINID|J [FIMIA[M[J]IJAIS[OIN[D JIFIMIAIM]J]JAIS[OIN]D J [FIM]A[M[J]JJA[S[OIN]D
56 Top Dome - F k, Reinf t & Concret 60 days Tue 82105  Mon 9/12/05 -E;'_::1v5|>'[_L___—:l;‘f§“§I';-:.
57 Construct Platforms & Stairs 0deys  TueSHONS  Mon8/20/05 : ' B o TR I
58 AN the piping works 90days  Tue$/M0/05  Mon 91205 |
89 Water Fifling & Testing the Water Tank 28days  Tue 9305  Thu 102005
60 Dsinfecting the Pipes & Water tank 4days  FA102105 Wed 10726/05
61 EXTERNAL WORKS 32days  Tue 91305 Wed 1072605
62 | Construction of Reads, Pavings & Fencing works 30days  Tue©M305 Mon 102405 |
E Final Inspection, Snagging & handing over 2days  Tus 10/2505 Wad 10726105
74 (&) GOTHATUWA DISTRIBUTION MAINS Ti2days  Mon 10728002  Thu 21308
FTRY ) -8. MEDIUMLARGE MAINS REHABILITATION 831dsys  Mon 10728002 ©  Mon 17208 |
1 REHABILITATION 831days  Mon102802  Mon 1/2/06
“ & REINFORCEMENT S75days  Mon 10/28/02 Fri /7105 o L ‘
[« |8 B-7. SMALL MAINS REHABILITATION 948dsys  Mon 10728102 Mon®M208| & . - . . . ¢ i
1 REHABILITATION 658days  Mon 1028002  Mon 52105 . : ; :
21 |8 REPLACEMENT 945days  Mon 10128002  Mon8/12006) ‘ : . \\\m\\w\m\m \\\\\\wmm\\m\\mmmm\mmm\\m
43 . LEAK REPAIR WORKS 779days - Mon7/2/01  Fri 12726103 A\\\\&\\m‘&\\\mmw\\m\&m\\\\m\&m\\\\\m\&w&\&mm o Sy
44 W1, PREQUALIFICATION 48 days Mon 7/2/01  Sat8/2501 y R
WBE] PQ Announcement . 2 days Mon 772101 Tue 7/3/01
48 Receipt of Applications 3days FA 727101 Mon 7730001 |
a7 Evaluation of Applications 20days  Tue7/3101  Wed 82201 i
) Notice of Evaluation Results to Applicants 3dsys  Thu82301  Satsnsot|
49 W-2. TENDERING (LCB) 400dsys  Wed 911901  Sat12/28/02
50 Tender service contract for year 1 BBdays  WedSHMOD!  Sat122001 |
51 Tender Announcement Jdays  Wed 91001 Frior101,
52 Reciept & Opening of Tenders 3days  Tue10M8D1  Thu1oao1 |
53 Evaksation of Tenders 20deys  FritO/1901  Set11/1001]
54 | Internat Approvat of Evaluation Results 25days  Mon 1112001  Mon 1211001 |
'TE Issusnce of NOITAC Sdays  Tus 1211101  Sat 121801 |
58 Preparation of Contract Sdeys  Mon12M701  Fri12101|
57 | Signing of Contract 5 days Set12/22/01  Thu 1212701
58 | fssuance of NTP 1day  Fri1228m1  Friizsmi| &
- Notification of Contract to JBIC tday  Set12720001  Set122901]
60 | Tender service contract for year 2 B8dsys  WedSM802  Sat122802] &
et ! Tender Announcement Jdsys  Wed9/1802  Frigzom2| i
T? fReciept & Opening of Tenders 3days  Tue10MS02 ThulOM702| & |
& Evaluation of Tenders - 0days  Fri104802  Sat11/002|
e ! nternal Approval of Evalustion Resufts 2Sdays  Mon 111102 Mon 129002
e | Issuance of NOITAC Sdays  Tue 1241002  Sat12/142
| 88 Praparation of Contract Sdays  Mon 121602  Fri 1272002
7 Signing of Contract Sdays  Sat1272102  Thu 1272602
fes | Issuance of NTP tday  Fri1227102  Fr122702]
e Notification of Contract to JBIC tday  Set122802 Sat122802) E o .
E‘ M-3. SERVICE CONTRACTS 624deys  Set122001  Fritoe03| &
T contract for year 1 312days  Set122001  Fri 12727002
z . contract for year 2 312deys  Sat1272802 mem'?':" I i : L — T ‘
l_l V. LOW-INCOME SETTLEMENT ENVIRONMENTAL IMPROVEMENT 778 deys Mon 77201 Fri 12/26/03 \\\\\\ -
74 IV-1. PREQUALIFICATION 48 days Mon 772001 Sat872501 | ; N : : Lo
7% ‘j PQ Announcement thw Mon 7/2/01 Tuommi_
76 | Receipt of Apphications 3days Fi 722701 Mon 7/30/01 |
77 Evaluation of Applications 0days  Tue 701 Wed 82201
7 | Notice of Evahuation Results o Applicants Sdays  Thu8r2301 smmzsm?,‘”” '
79 IV-2. TENDERING (LCBJ" 300days  Wed9MOM1  Fri12127/02
80 Tender service contract for yesr 1 B7days  Wed0/19/01  Fri12/28/04 |
i 81 Tender Announcement Adays Wed 9/19/01 Fri 8/21/01 |
82 Reciept & Opening of Tenders 3days  Tue 101601  Thu 101801 |
83 Evstuation of Tenders 20days  Fri10M901  Set 1171001 |
84  Intemat Approval of Evaluation Results 25days  Mon 1112001  Mon12/1001]
85 tssuance of NOITAC Sdays  Tue 121101  Set121501| &
86 Preparation of Contract Sdays  Mon 121701 Fri 12121001
Project: Pre-construction Task [ 775)  Criticol Task (TN ~ Miestone . Rolled Up Task Split
Date: Sun 1/7/01 Task Progress ——— Critical Task Progress Sessmmwsmmmsns  Summary Rolted Up Critical Task (1 TLHEDE  RoWed Up Progress  smssssssssssmss  Extemal Tasks
!ms
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Figure 9-1 Project Implementation Schedule
i - 2001 2002 | 2003 I 2004 I 2005 ] 2006 :
D (0 TaskName I Duration [ st Finish JIFIMIATMIITITATsTOTN]o JTFIMTATMIJTITATSTONID [UFIMIAIM[ 4T TATSTONTD [ JTFIMTAIMIJTJ JATSJoIN[DIJTFIMATM]JTITATS[O[NTO | JTFTMIATMTJTITATSTOINTD |!
87 Signing of Contract Sdays  Set1222001 Thu 1272701 e D N
88 Issuance of NTP Tday  Fri12;8m1  Fri 1272801
89 Notification of Contract to JBIC tday  Fri122801  Fri12/28/01
) Tender service contract for yesr 2 87days  WedoN8/02  Fri1227/02
91 Tender Announcement Jcays  Wed9nam2  Frionomz| |
92 Reclopt & Opening of Tenders Jdays  Tue 101502 Thu 1017002 B
93 Evaluation of Tenders 20days  Fi10/802  Sat11/902 ;
94 Intemal Approval of Evaluation Results 25dsys  Mon 114102 Mon 1270102
o5 Issuance of NOITAC Scays  Tue 121002 St 1211402
%8 Preparation of Contract Sdays  Mon 1216002  Fri 1272002 !
o7 Signing of Contract " Sdays  Sst122102 . Thu122802] 'i
%8 ' Issuance of NTP tday  Fi122702  Fei1227/02 R
) Notification of Contract to JBIC Tdey  Fd1227/02  Fri122702 s
00 IV-3. SERVICE CONTRACTS 624days  Set122001  Fri 12126103}
Mot | contract for year 1 32days  Set122901  Fi122702)
102  contract for year 2 312days  Sat12°2802  Fri 12/26/03
5
!
|
i
|
! . !
H 1
i
i
[
i
1
i
; .
!
{
. :
]
Project: Pr Task Critical Task (MM Mitestone Rolled Up Mifestone Spit b b Project S y
| Date: Sun 1/7/01 Task Progress Sees——————  Critical Task Progress S y Rofled Up Progress  mssesssssssssssss ~ External Tasks
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PROJECT MANAGEMENT OFFICE

NWSDB - PIU CONSULTANT

secretary/typist (2)

Project Manager Team Leader

assistant project manager (1)

O&M engineer (1)

NWSDB
Deputy PM -
Pipeline
Rehabilitation

Rehabilitation/reinforcement of medium and large
diameter mains in CMC

Rehabilitation/replacement of small diameter distribution
mains in CB1

Sub-team leader
Pipeline —

Rehabilitation

project engineer
technical assistants

Resident engineer (1)
Pipe rehab Inspectors (8)
Pipe Laying Inspectors (8)
CAD operators (5)

NWSDB
Deputy PM -
Reservoirs

Ellie House new reservoir
Maligakanda new reservoir
Maligakanda office building

Rehabilitation of roof on old Maligakanda reservoir

Sub-team leader ¢
Reservoirs

project engineer
technical assistants

Engineers Mechanical (1)
Engineer Piping (1)
Construction Inspectors (6)

Resident Civil Engineers (2)
Engineers Structural (1)
Architect (1)

Engineers Electrical (1)

NWSDB
Deputy PM -
Kotikawatta/
Mulleriyawa

New pumping station at Ambatale Treatment Plant
New transmission main to Gothatuwa
New ground reservoir/pumping station at Gothatuwa
New water tower at Gothatuwa
New distribution mains KMU

Sub-team leader

Kotikawatta/ —
Mulleriyawa (KMU)

project engineer
technical assistants

Engineer Piping (1)
Construction Inspectors (2)
Inspectors Piping (2)

Resident Civil Engineer (1)
Engineer Structural (1)
Architect (1)

Engineers Electrical (2)
Engineers Mechanical (2)

NWSDB
Deputy PM -
Non-Revenue

Water Reduction

Repair of (2,340) leaks in distribution mains
Repair of (9,000) leaks in service connections
Individual service connections in 30 TGs

Technical advisor
Non-revenue Water j—
Reduction

project engineer
technical assistants

Project engineer (1)
Technical assistants (2)
Sociologists (3)

Functional Organization Chart for
FIG. 9-3 . : .

Project | mplementation Unit
SCALE | Nottoscale

JICA STUDY TEAM

THE DETAILED DESIGN STUDY ON THE PROJECT FOR REDUCTION OF
NON-REVENUE WATER IN THE GREATER COLOMBO AREA IN THE

DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA
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CHAPTER 10



10 PROJECT EVALUATION

10.1 TECHNICAL EVALUATION

10.1.1 Operation and Maintenance of Project Facilities

(D) Genera

The new water supply facilities must be properly maintained and operated to ensure efficient
delivery of safe potable water in sufficient quantities and adequate pressure.

The facilities have been designed to simplify operations and to minimize the amount of
preventive maintenance required. Nevertheless operations staff will require training and a
preventive maintenance program will need to be implemented to ensure reliable delivery of
water.

2 Work Program for operation and maintenance

Operation activities can normally be classified into daily or periodical functions. Maintenance is
classified as preventive or corrective. Most operation and maintenance activities can be planned
for and scheduled however there will occasionally be a need to carry out corrective maintenance
when equipment fails. Planned operation and maintenance activities for the new facilities are
described in Table 10-1.
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Table10-1 Operation and Maintenance Reguirements of New Facilities

Facility

Operations

Maintenance

Pump Houses

Reading and recording instruments

Operation of electrical and mechanical systems

Responding to alarm conditions

Manual override of automatic systems (periodic)
Adjusting start and stop schedule and sequence

Visual inspection of M&E
equipment

Weekly test of diesel generator
Preventive maintenance to M&E
equipment

Transmission Main

Adjust flow control to match reservoir operations

visual inspection of valves, and
pipe bridges (monthly)
air valve maintenance (monthly)

Ground Reservoirs

Check residual chlorine at outlet (daily)
Adjust chlorine dosage (weekly)

W ater quality examination in reservoir (weekly)
Adjust position of inlet valves

Adjust position of distribution valves

Operate inlet valves (weekly)
Operate sluice gates (weekly)
Visual inspection (annual)
Cleaning (annual)

Grass cutting etc...

Elevated Tank

Check residual chlorine at outlet (daily)

Visual inspection (annual)
Cleaning (annual)
Operate by-pass valve (monthly)

Distribution Mains

Water quality examination at end points (monthly)
Flush mains (annually)
Operate valves (semi-annually)

Leakage detection and correction
Repair and replacement of pipe
and meters

Repair covers and clean out valve
chambers (annual)

3 Organization for Operation and maintenance

Although the water board is ultimately responsible for all aspects of water supply in

Metropolitan Colombo, some aspects of service delivery and maintenance within CMC are

contracted out to CMC Water Works Department. Responsibility for operation and maintenance

of the new facilities will be as follows;

Table10-2 Organizations Responsible for Operation and Maintenance

" Organization - .
Facility Responsible Organizational Unit
Kolonnawa-Gothatuwa Pump House . NWSDB AGM Production
Gothatuwa Pump House & Ground Reservoir . NWSDB AGM Distribution Section 1
Manager Towns East
Gothatuwa Elevated Water Tower . NWDSB AGM Distribution Section 1
Manager Towns East
Kolonnawa-Gothatuwa Transmission Main . NWSDB AGM Distribution Section 1
Manager Towns East
Distribution mains in Kotikawatte-Muleriyawa . NWSDB Manager Towns East
Maligakanda Ground Reservoir . CMC Water works office
Ellie House Ground Reservoir . CMC W ater works office
o . NWSDB AGM Distribution Section 2
Distribution Main B1, CB2, CB3 .
stribution Mains (CB1, ) CMC Manager Colombo City
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Table 10-3 Staffing Required for Operation and Maintenance of New Facilities

Facility Staff position No. of persons O&M Functions
Operators 5 Operation of pumping
system
Superintendent Pla_nnlng and scheduling
maintenance works
Kolonnawa-Gothatuwa Pump House Mechanic
Maintenance Use existing
" treatment plant staff Preventive and corrective
Electrician -
maintenance
Laborers
Operators 5 Operation of pumping
system and reservoir
Superintendent Pla_nnlng and scheduling
maintenance works
Gothatuwa Pump House, Ground Mechanic
Reservoir and Elevated Tower Use existing p i nd correctiv
. treatment plant staff reventive and corrective
Electrician maintenance
Reservoir cleaning
Laborers
Foreman 1
Kolonnawa-Gothatuwa Transmission Visual inspections
Main Pipe fitters 1 Preventive and corrective
Maintenance maintenance
Laborers 2
Foremen 2
Pine fitters 5 Operation & Maintenance of
Kottikawatte-Muleriyawa distribution P valves
mains . repair of leaks
Drivers 2 . .
Connection of new services
Laborers 4
Operator ngratl_on of reservoir and
distribution valves
Maligakanda Ground Reservoir Mechanic Use ex;stg?fg cMC Preventive and corrective
maintenance
Laborers Reservoir cleaning
Operator ngratl_on of reservoir and
distribution valves
Ellie House Ground Reservoir Mechanic Use ex;stg?fg cMC Preventive and corrective
maintenance
Laborers Reservoir cleaning
Foremen
Drivers Use existing CMC Maintenance of valves and
Distribution Mains (CB1, CB2, CB3) staffg repair of leaks
Pipe fitters Connection of new services
Laborers
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4 Training

Pump operation and flow control

Pump maintenance

Chlorination system operation and Emergency response to chlorine leakage
Reservoir operations

5) O&M costs

Power
Chemicals
Staffing
Equipment

10.1.2 Roles and Responsibilitiesof NWSDB and CMC

(D) Present Situation

Maintenance and operation of the water supply system in Colombo lacks clear definition of
roles and responsibilities. Maintenance of the distribution mains is predominantly carried out by
CMC Water Works Department under a service contract to the NWSDB. Maintenance and
repair of service connectionsis carried out by both CMC and NWSDB (Area officessNRW unit).

2 Problems noted during the study

Problems noted during the study indicate that duplication of roles and responsibility will be a
significant impediment to the successful implementation of |eakage detection and correction:
There is inadequate sharing of information between the two organizations and record
keeping is poor
There is no systematic leakage detection or correction program in either CMC or NWSDB.
Repair teams are dispatched in response to public complaints or reports.
There is no single agency to receive complaints or reports on leakage from the public. The
confusion leads to non-reporting.

3 Recommendations for future NRW efforts

As long as NRW remains high, NWSDB should be the sole agency responsible for operation
and maintenance of the water supply system including leakage detection and correction.
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10.2

FINANCIAL EVALUATION

10.2.1 Quantifiability of Project

Costs and benefits of each component can be identified in comparison between “With Project”
and “Without Project” situations as shown in Table 10-4.

Table10-4 Costs and Benefits of Components

Component Cost Benefit
Rehabilitation of Zero for Avoidance of opportunity loss due to water
reservoirs rehabilitation of supply cut that will occur if no preventive

existing reservoirs

Capital expenditure
of a new reservoir
(quantifiable)

rehabilitation is made now (quantifiable)

Profit increase from newly constructed
reservoir (quantifiable)

Rehabilitation and
strengthening of
distribution facilities

Capital expenditure
(quantifiable)

Profit increase from newly supplied water
(quantifiable)

NRW Action Plan

Equipment cost,
mass media

campaign cogt, etc.

Decrease of variable cost incurred at WTPs
atributable to production decrease caused
be NRW reduction (unquantifiable)

(quantifizble) Profit increase from newly billed water
(unquantifiable)
Rehabilitation of Capital expenditure | Ditto
distribution pipe (quantifiable)
network

10.2.2 Financial Evaluation

The financial viability of each component will be evaluated by three indicators, which are the
Net Present Vaue (NPV), the Benefit Cost Ratio (B/C) and the Internal Rate of Return (IRR).
The results of computation of NPV, B/C, and IRR and NPV are summarized in Table 10-5.
Detailed computations are shown in Appendix 10A.
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NPV is computable for * Rehabilitation of reservoirs component”, and “ Rehabilitation and
strengthening of distribution facilities component”. B/C and IRR are computable only for “

Rehabilitation and strengthening of distribution facilities component”.

“ Rehabilitation of reservoirs component” is regarded financially viable because of its positive
NPV. * Rehabilitation and strengthening of distribution facilities component” is not
financialy viable if it is implemented aone. However if “ Rehabilitation of reservoirs
component” and “ Rehabilitation and strengthening of distribution facilities component” are

implemented together, or al of the four components are combined, the overall NPV would
exceed Rs. 911 million. Therefore the financial viability isjustifiable.

Table10-5 Summary of Financial Indicators

Component NPV B/C IRR
Rehabilitation of reservoirs Rs. 1,091 M Incomputable Incomputable
Rehabilitation and -Rs. 180 M 0.5 6.4 %
strengthening of distribution
facilities
NRW Action Plan Incomputable Incomputable Incomputable
Rehabilitation of distribution
pipe network

Tota Project Over Rs. 911 M Incomputable Incomputable

“ NRW Action Plan component” and “  Rehabilitation of distribution pipe network
component” cannot be judged as financially sound from NPV, B/C, or IRR. However they must

have more benefits than costs. Those unquantifiable benefits are, for example:

Reduction of road maintenance cost
Reduction of fire loss
Alleviation of household chores

Improvement of health condition
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Increase of land prices

Ripple effect on local and national economy

10.3 SOCIOECONOMIC EVALUATION
10.3.1 Affordability and Willingness of L ow Income Settlements

The report on Pilot Projects in Low Income Settlements adequately demonstrates the
affordability of the householders to pay for an individual water connection and to pay the
monthly water bill at a reasonable level of consumption. The minimum charge for 10 m® per
month is Rs 35. The average monthly income of families in the pilot sites at Rs 7,858 is well
above the perceived poverty line of Rs 1,500 and indeed above the government minimum
monthly salary of Rs 6,000 quoted at mid 2000.

Over the last few years NWSDB has reduced the concessionary connection fee to Rs 4,160
(including application form costs and stamp duties), and it allows payment of Rs 3,000 of this
amount to be made over 30 months at the rate of Rs 100 per month. To some extent this has
been achieved by the requirement that the communities provide all labour for excavation and
backfilling free of charge for the reticulation system and the household connections.

The householders are willing to pay this amount for individual connections, particularly when
NGO intervention is able to strengthen existing CDCs and gain the confidence of the
community in general.

Householders are aso willing to pay for the monthly charges, but this will only be successful
over time when NWSDB are able to organise the regular and accurate reading of water meters
and the timely distribution of monthly bills. Of particular importance is the timely receipt of the
first monthly bill for two reasons. Firgtly, there is atendency for new customersto over use the
facility resulting in too high a payment. Secondly, if the first bill is received late and is for
severa months of supply, it islikely that the family will not have the cash to cover such alarge
bill. In communities such as those found in settlements, families live on a monthly, weekly or
even a daily basis when it comes to ready cash and there are rarely any savings to finance
sudden, unexpected demands such as a high water hill.

NWSDB would also be well advised to educate these new consumers on the economic use of
water or possibly face a greater NRW problem than originally existed. This may also occur if
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the disconnection powers of NWSDB for none payment are not exercised. This situation exists
a the moment due to external interventions.

Communities were also found to be willing to contribute cash as well as labour for sanitation
and drainage improvements, although this was not put to the test on these projects since these
improvements were not carried out for the reasons stated in Section 4.6 of this report. In the
Community Attitude Survey over 85% of the households stated that they could assist the project
by giving cash contributions for both construction activities and for maintenance of completed
infrastructure facilities.

Should such works become necessary to avoid environmental damage by the instalation of
individual water connections, NWSDB should recognise that isin its best interest as well as that
of the community to combine environmental improvement works with the water supply
installation.

For the planned forthcoming projects in the northern part of CMC, most environmental
improvements will have to be of alow cost, short-term nature in settlements designated for re-
location, and implementation by the community will reduce costs to a minimum. This should
guarantee the health and hygiene situation until such times as settlements are subject to re-
location. The variety of conditions likely to be met in the settlements makes it impossible to
estimate with any accuracy, the likely cost. However, with the goodwill of NWSDB and the
communities this should not be considered an obstacle, and both parties will benefit from the
improved conditions, increased revenue and reduction in NRW.

10.3.2 Increasein Public Awareness

Public awareness of most aspects of water supply was found to be lacking by the questionnaire
survey carried out on a representative sample of 1,000 customers. However, the survey aso
found that the public was eager to learn more about the subject hence there is a large audience
which is both ready and willing to be educated on the subject of water supply.

Implementation of the Water Awareness Mass Media Campaign should go a long way to
increasing the public awareness regarding the water supply to Colombo. It is specificaly
designed to raise the profile of NWSDB and to develop co-operation between NWSDB and the
public. Conservation of water resources is to be introduced early in the campaign to set the
scene for the need to avoid misuse of water and the need to pay for the provision of water.
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The mass media campaign will be able to reach all sections of the public, as it comprises of
television and radio broadcasts, information booklets and a variety of posters and stickers. Also,
the campaign is designed to be an ongoing procedure, since this is the only way to maintain a
high level of awareness and hence sustain the interest, involvement and co-operation of the
public.

In addition, the pilot projects in low-income settlement have made an initial start on raising the
awareness of this very large group of people to the plan by NWSDB to ingtal individual
household connections. These projects have raised awareness on the procedures required to
obtain a connection, the concessionary connection cost and the monthly charges for water. The
use of an NGO to facilitate the communities has proved successful in raising the awareness of
communities to the benefits of household connections, the need to remove standpost supplies
and the need to maintain the remaining toilet taps and to ensure they are used for the correct
purpose.

By the continuation of these projects by NWSDB, through the current JBIC loan, and by means
of further loans, the awareness of the settlement communities will continue to be enhanced, to
the benefit of NWSDB in resolving the issue of non-revenue water from settlement standposts.

10.3.3 Necessity for Eliminating External Interventions

Perhaps the most pressing problem faced by NWSDB today is the high level of NRW. This
Study seeks to assist NWSDB in its endeavours to reduce considerably the NRW, particularly in
the CB1 area of CMC.

Many of the NRW components are linked to consumers; illegal connections and non-payment
of monthly water bills are clear examples of this. In its 1999 annua Report, NWSDB
recognised that the problem of illegal connections was much more serious than previously
thought. This Study has confirmed the seriousness of the situation in both the general housing
areas and in the Tenement Gardens (settlements). The pilot projects in the settlements showed a
high number of illegal connections, but aso a willingness of these households to have their
connections legalised. This conversion process did not create any problems and has been a
success in the one settlement completed so far.

There are a great number of domestic customers, who have not paid their water bills, and are
still connected. The NWSDB senior management holds an extensive list of such defaulters.
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There appears to be a reluctance to resolve the matter of defaulters, particularly in low- income
groups due to external interventions.

A case in point was mentioned in the NWSDB 1999 report involving the Mahawatta Housing
Scheme where NWSDB instituted legal proceedings as only 87 out of 222 customers were
paying their bills. Court action was successful on a trial case of four customers, but this was
never extended to the remaining defaulters on the intervention of a higher authority who
suggested discussion to resolve the issue. Discussions duly agreed on a reduced penalty with
payment by instalments but the defaulters never fulfilled their undertaking. This is not an
isolated case and there are other examples of external intervention in the day to day running of
NWSDB.

The National Water Supply and Drainage Board (Amendment) Act, No 13 of 1992, details the
composition of the Board and lays down the requirement that board members shall have wide
experience and capability in engineering, finance, public health, and administration and law, and
these members will be supported by officers from severa related ministries. The Board's
powers and duties are clearly defined and intervention by the Minister is, quite rightly, allowed
for matters that affect the national interest.

Clearly such a Board, supported by competent senior staff within NWSDB should have no
problem in handling all matters related the functions of the organisation. NWSDB need a
powerful legal right to combat malpractice’s such as non-payment of water bills, and this is
provided for under the Act, although some revision is needed to allow for a one stop decision
through the courts.

In redity, the staff of NWSDB has shown that in the mgjority of cases of non-payment, illegal
connections etc. such matters can be resolved quickly and quietly without recourse to legal
action, which is exactly asit should be.

This Study recommends a Mass Media Campaign on water awareness and seeks to improve the
relationship between NWSDB and the public it serves. The acceptance by the Board and the
staff of NWSDB of this policy will enable the co-operation of the customers to become a redlity,
and an atmosphere created to attend to many outstanding issues. The campaign aso needs the
support of government at al levels, and if thisis obtained then the acceptance of the need to pay
for water will be confirmed.

Accordingly, it will no longer be necessary for externa interventions in matters such as
payment of water bills and disconnection of illegal connections, since the genera public,
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including politicians and government officials at all levels, will have been sensitised to the need
to pay for water to ensure the future of NWSDB.

As aresult of this project, and the direct labour works of NWSDB, thousands of new customers
in low-income areas will be created in the next few years. In addition, the re-location of low-
income earners to High Rise Buildings will also increase the customer base. It would be a
catastrophe of massive proportions if these new customers, with enhanced living conditions,
were to revert to a policy of not paying for water, particularly since the affordability and
willingness to pay has already been established.

Therefore there must be a political consensus on the policy of payment for the provision of
water by individual connections, and no intervention in the due process of disconnection of
defaulters. The very existence of NWSDB as a viable agency depends on this.

It is very much in the hands of the Board and its senior staff to ensure that, by creating
awareness in the genera public, including government officials and politicians, particularly on
the need to pay for water, there would be no reason for intervention by ministers and others in
the political arena.
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104 ENVIRONMENTAL EVALUATION

10.4.1 Genera

The project is exempt from a forma Environmental Impact Assessment by agreement between
GOJ and GOSL. The project will have no mgjor environmental impacts since there is no new
water abstraction or treatment process. Nevertheless, identification of potential environmental
impacts during construction and recommended countermeasures is a requirement of the JCA
TOR for the detailed design study. To meet the requirements the JST has prepared an
Environmental checklist presented in Table 10-6 at the end of this Chapter.

The construction and operation of works planned under this project will involve some minor
impacts that can be mitigated:
High noise and vibration levels during construction caused by engine operation, power
generators and pumps
Dust generated by demolition and construction activities
Transport and Disposal of demolition and construction waste
Impacts on air quality caused by emissions from construction equipment
Impact on surface drainage during construction, and discharge of chlorinated water during
disinfections of water mains
Disruption to pedestrian and vehicular traffic during construction
Health and safety of the public during construction
Potential health and safety risk from chlorination facilities during operations

10.4.2 Traffic and Safety

The proposed project involves additional vehicle movements to the various construction sites,
and the closure of roads for pipe laying activities. These activities will obstruct traffic
movement causing some delays and inconvenience.

In al cases, disruptions to traffic and road closures will be coordinated with the appropriate
authorities to obtain approva before proceeding. Suitable routes will be identified for traffic
diversions where possible.

Safety should be the primary concern at all job sites. Improved safety conditions will help ease
traffic movement. Safety during construction can be improved in the following ways:

Properly barricading the construction site

Proper fencing along trenches
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[llumination at night for all barricades and safety fences
Direction signs and flagmen for traffic control and pedestrian safety
Flagmen to assist drivers of construction vehicles

Details of service lines should be made available for contractors to avoid possible damage.
Where details are not available the contractor is required to carry out field surveys and trial pits
to locate water mains and services.

10.4.3 Removal, Transport and Disposal of Demolition and Construction Waste

Materials generated during construction will have a temporary impact. Most of the materia
remove from excavation site can be safely disposed of at municipal dumpsites or used as fill.
Construction debris and excavated materials should not be alowed to accumulate in public
places (in the case of trenching in CMC areq).

Demoalition debris, consisting mainly of broken concrete, will need to be hauled to an approved
dumpsite where there will be no negative environmental impact.

Construction activities such as demolition, excavation and hauling of materials will result in
some dust. The impact will be small and the contractor can control dust by the following
measures.

Keeping exposed earth surfaces moist with water

Covering dusty materials during transit or when stockpiling

10.4.4 Noiseand Vibration

During normal operation of the pump houses, noise impacts will be minimal and will not be
detectable outside the property boundary. The only exception will be at Gothatuwa pump house
during periods when the emergency power generator is operated. Considering the relatively
isolated location of the pump house, noise during operation of the generator is not expected to
represent a problem for neighbouring communities.

Noise impacts may be relatively important and unavoidable during the construction period at the
reservoir and pump house sites, and during laying of the transmission and distribution mains.
Most of the sites are located in urban residential areas. Noise during construction should be
limited to 70 dB during the day and 50 dB at night by using low noise emission equipment.

The following actions can be taken to avoid public nuisance:
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Inform the community about the work to be done, period of execution and noise
inconvenience

Avoid operation of highly noisy equipment (like jack hammers) in particularly sensitive
areas during specific hours (i.e. school hours isworking close to school)

Avoid the use of highly noisy equipment in hospital zones even for short periods of time

Do not use highly noisy equipment in residential areas at night

Limit the period of time during which highly noisy works are carried out

10.4.5 Dischargeof Chlorinated Water Used to Disinfect Mains and Reservoirs

Water mains and reservoirs will be disinfected using strongly chlorinated water (10 mg/L).
After successful disinfection the chlorinated water must be drained off to a nearby surface drain
or sewer. The contractor must take special measures when discharge chlorinated water since it
may be toxic to the natural environment at high concentrations. The discharge of chlorinated
water must be carefully controlled so it is not discharged in large quantities. Water used for
disinfecting should not be discharged until it has lost some of its strength (about 2 mg/L) or
until it can be diluted during wet weather periods.

10.4.6 Operation of Chlorination Facilities

Water is chlorinated at the water treatment plants and transmitted to service reservoirs
throughout Greater Colombo. NWSDB adds chlorine to the water in service reservoirs at
Maligakanda and Ellie House to maintain water quality within the reservoir and boost free
residual in the distribution system. Existing chlorine installations lack any safety standards and
pose a significant threat to neighbouring communities in close proximity to the reservoirs. The
900 kg cylinders are stored outdoors, unprotected from damage and impossible to contain in
case of aleak. Furthermore there are no established procedures for dealing with an emergency
or evacuating the public.

A comparison of safer chlorination options and costs was presented to the NWSDB. The study
team recommended the use of sodium hypochlorite instead of chlorine, however, Sodium
hypochlorite would be about 3.4 times more expensive than 900 kg cylinders.

The NWSDB has instructed the study team to design a gas chlorination system because there is
no experience in Sri Lanka with sodium hypochlorite and because commercia availability of
hypochlorite may be unreliable. Therefore in order to reduce the risk to the public, the study
team has designed chlorination facilities for improved safety by:
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using smaller 68 kg chlorine gas cylinders to reduce the amount of gas released if a
cylinder leaks

storing a smaller quantity of chlorine at the reservair site, 680 kg instead of 900 kg

providing gas detection and alarm system

providing safety equipment and means to neutralize a chlorine leak
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