2) After High Level Rcscrvmr

All routes will bc one lme 'md w;ll be of dllcl‘.llb iron. Other details are summarized in Table 9.3 below:

Table 9.3 Summary of P_roposéd_ Transmission Pipeline Details
(after High Level Rescrvoir)

Route - .| Dia. (mm} | Length(m) [ - - Flow Velocity
: o : o N {m/sec)
H.L.R. to Pokunuwita Junc. 1200 6,680 Gravity 184
Pokunuwita Junc. to Piliyandala 1200 | 17,000 Gravity _ 1.74
Piliyandala to Dehiwala 1000 9580 Gravity 1.66
Piliyandala to Moratuwa ' . 300 4,800 - Gravity . 1.44
Pokunuwita Junc. to Panadura = - 500 15,250 Gravity = 1.15
Branch Connection to Moratuwa New . '
. 5 1.55
Tower from 800 mm main . . o >0 Gm"“’-' o :
Branch Connection to Plllyandala New : N
Tower from 1200 mim main ] 400 800 Gra_vaty. g 1.68
Branch Connection to Homagama New Conn ' A
G .R. from Kalatowawa main 400 200 Gra‘ﬂty 0.87
Moratuwa Res. to Keselwatte Tower | 350 ~ 3500 Pumpmg : 1.26
Branch Connection to Kesbewa Sub :
1 Area (2R from Kalatuwawa main- . 309 ' 1.’000 Gravity . : 1,34
Branch Connection to Bandaragama o
Tower from 500‘mm main 200 180 Gravity . 1.25
Branch Connectlo_n- to ‘Horana G.R. 200 2,200 Gravity 111
from 1200 mm main

9.5 Storage Facilities

St'orége capacity is norfnally set at 8 to 24 hour retention ﬁme. K is desirable that storage facilities
have as large capacity as possible for ensuring the safety of water supply in c_ase.of étopp.age of supply
at souree. Actual facility p]annmg will however be hmlted from the site condition or structural aspeots.
Storagc facilitics in the Kaiu Gauga Water Supply Pro_]ect are p]anned to firstly have sufficicnt
capacity to absorb fluctuation in the consumption and to have a larger capacity where the site condition

allows.

The High Level Reservoir to be constructed on the top of the hill at Horana will have a storage capacity
of 30,000 m® which is equivalent to 4-hour retention to 2010 demand. Effective depf_h of the reservoir
is 5.0 m. This may be the maximum size which can‘be obtained from the limitation of area at site. An

additional unit of 30,000 m® is planned to be constructed in the same site for 2020 demand.



The existing storage facilities in the project area will be used for the proposed Kalu Ganga Water

Supply System in future. The storage capacity of cach facility was checked for the projected 2010 and

2020 water demand. For the 2010 demand, all the existing reservoirs and towers may be sufficient to

manage absorbing the hourly fluctuation of consumption. For 2020 demand, Dehiwala reservoir will

need an additional 'stora'gc'(ﬁiinimum 10,000 m*).

For Moratuwa Low Zone which is proposed for modification of the existing distribution system in

Moratuwa, a new water tower having 2,000 m® storage capacity is proposed.

For the newly developed service arcas, ground reservoirs and water towers will be required.

Dresign concept for the storage facilities are surimarized as follows:

s Minimum capacity of ground reservoir is 1,000 m’. Reduction of construction cost by
reducing the capacity will not be so large.
0. Maximum capacity of water tower is 2,000 m’.
v Retention time of 8 hours is recommended as minimum. In case that retention time is

smaller than 8 hours, variation of the storage volume for assumed hourly demand

fluctuation should be checked (see Section 7.5.4).

Table 9.4 shows a summary of storage facility propbsed for the project.

Table 9.4 Summary of Proposed Storage Facility
S ' Water Level Retention Time
Area Facility Capacity TW.L. for 2010 demand
B.W.L. for 2020 demand
High Level . 1 +107.0m 4.0 hours
Réiervoir Grqund Rescrvoir 30,000 m +102.0m 4.0 hours
Dehiwala - - '
Moratuwa : .
Low Zone Tower 2,000 m’ +35.0m 2.0 hours*¥
......... S e $30.0m | 1.8 hours*®
High Zohe - -
Panadura - ~
Kesbewa . .
Main Area Tower 2,000 m’ +45.0 m 6.6 hours**’
......................................................... +40.0m | 2.6 hours*¥ |
Sub Area | Ground Reservoir 2,000 m’ +20.0 m 13.3 hours
............ #150m | 68hours
Pumping Station 40 Isec
h=30m
o n =3 units
Tower 1,000 m’ +43.0m 26.6 hours
: +33.0m 13.6 hours




Table 94 Summary of Pro'posed Storage Facility (cont’d)

: Ce e Water Level | Retention Time
Area  Facility Capacity T.W.L. for 2010 demand
o ‘ e ' BWL, for 2020 demand
Homagama Ground Reservoir - 1,500 m® © . +30.0m 9.0 hours
| S P WS S R +250m | . 4Ahours
Pumping Station 30 I/sec
: h=25m
............................. o IS bt
High Level 1,500 ny’ 4470 m 9.0 hours-
Reserveir o +42 .0 m 44 hours
Keselwatte Tower 2,000 m’ +380m 7.7 hours**
S - +33.0m 4.6 hours*®

Note:  Effective retention time marked ** should be added 4.0 hours for the retention in the High Level
Reservoir at Horgna.
Facilities for Kesbewa, Homagama and Keselwatte will be construéted under the Toiwvns South Project.

9.6 Distribution Facilities
D_isﬁibution facilitics required for development along. with the Kalu Ganga Water Supply Project 1s

summarized as shown in Table 9.5.

Table 95 Summary of Distribution Pipeline

Service Area _-dia: {mm) - material length (m)
Dehiwala M.C. |
High Zone 300 DI 610
250 DI 140
200 PVC 1,550
150 CPVC - 980
110 -~ PVC: 170
90% SRR 1.4 S N 22,3500 -
 Low Zone 700 ‘DI 910
’ 600 - DI 2,280 -
500 DI ' 510
450 Dl 1,310
350 ‘DI 1,530
250 DI 2,130
200 1 PVC ‘ 2,740. -
150 PVC 890
110 Ve -390
90* PVC 33,500
Nottl Zone 250 bl 360
200 PVC 1,290
150 PVC 2,920
90+ PVC 20,000
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Table 9.5 Summary of Distribution Pipcline (cont’d)

“dia; (mm)

Service Area ‘matcrial length (m)
Moratwwa U.C, :
‘High Zone| © 250 DI 650
200 PVC 3,110
150 . PVC 2,450
110. PVC 1,780
......................................................... 90 |....PVC 71,000
1L.ow Zone 600 3 80
500 DI . 630
400 DI 1,330
300" DI 3,940
250 Di 860
200 PVC 4,730
150 PvC 3,820~
: : 90* PVC 85,000
Panadura U.C. _ o
" High Zone 200 PVC 970
150 PVC 710
110 PVC 910
....... 90 LBVC L 22000
Low Zone 400 DI 500
250 DI 440
200 PVC 2,460
110 BVC 580
9% PVC 43,000
Kesbowa o
Main Agea 600 DI 100
500 DI 580
400 DI 760
350 DI 350.
300 DI 790
250 DI 1,620
200 ~ PVC 9,250
150 PVC 6,230
110 PVC 3,970
______ 9p¥ pvCc |
Sub Area 300 bi 50
250 DI 2,800
200 PVC 2,250
“150 PVC 6,770
110 PVC 320
90%) PVC
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Table 9.5 Summary of Distribution Pipeline (cont’d) '

Service Area dia. (mm) material length (m)
Kesclwatte 600 D1 - 2,200
500 DI 500
400 DI 1,550
300 DI ' 650
250 )] . 650
200 PVC 9,550
5 _ 9¥ PVC
Homagama 450 3] 360
' 400 DI ' 50
350 DI 300
300 DI 1,000
200 PVC 9,610
150 ' PVC 1,950
110 PVC 6,050
: 90 .| PVC 93,000
- |Bandaragaina 110 PVC 1,340
' go¥ PVC 2,250
63*¥ PVC 3,340
* |Horana 150 PVC 1,010
110 PVC 2,530
Q¥ PvC 5,000
*) PVC pipe dia. 90 mm is provided for branch pipe (provisional
quantity)
>y PVC pipe dia. 63 mm for Bandaragama is taken from the design by
NWSDB. '
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10,  OPERATION AND MAINTENANCE PROGRAM -
10.1 Operation and Maintenance of Facilities

‘The water _s:u_pp_ly facilities should be kept such conditions through proper opcration and mamtenance as
to show the given function at any time, namely as o supply enongh good water for water demand with

pressures required.

Any omission or negligence of such proper operation and maintenance may lead to the uncxpected
damage to not only the users but also the water supply facilities and may take much time and money for

their restoration.

The facility maintenance to keep the function of cach facility and equipment is mainly composed of
patrol/inspection and maintenance. Patrol/inspection is done to check the normality of the fanction,
working condition, etc. of each facility and equipment, while maintenance is conducted to keep the

normal function of each fadiiify and equipment through cleaning, overhaul and preventive measures:

Tables 10.1 and 10.2 indicates the operation and maintenance program of facilities and equipment

. involved in the Kalu Ganga Water Supply System. _

10,2  Operation and Maintenance in an Emergency
10.2,1 Against Fiood

As the intake station and water treatment plant are located in the flood area, the proposed designs take . -
account of the 100 year maximum flood level for prcvcntingt'he important facilities from inundation by
raising the clevation of structural walls and floor level of the buildings for the intake station and filling

the ground for the water treatment plant.

10.2.2 Against Salinity Intrusion
~ The breiiminary sa]inity 'mtfusion analysis shows that th.e'.upr.)er. levet of the salinity wedge is -1.06 m
MSL under the conditions of an annual minimum river flow of 14.4 w’/s for a return period of ten
years and an ajmual meéan hlgh tide of +0 32 m MSL At this time the fresh water depth is
appi oxlmately 1.4 m as described in Subsection 6.5. 8. The key location to identify the sahmty wcdgc
is a wide area of shallow bed muncd;ately downstream of the Narthupana Bridge as shown in Figure

6 10 This area is expected o actas a natural bamer agamst the sahmty intrusion.

When the water level of the Kalu Ganga near the jntake point drops below +1.0 m MSL during the
drought and the salinity wedge goes upstream over this point, there may be a possibility that saline

water wedge will reach the intake point. It is recommended that the river water should be sampled
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frequently at the several dépths near the Narthupana Bridge and at the intake mouth to check the
movement of the salinity wedgc, Alihough the level of the intake mouth i is pl'mm,d to prevent the sait
water intrusion, if the level of the saline wedgg is observed higher than e‘cpected the stop logs may be
used to raise the bottom elevation of the intake mouth. Such a prcvent_ivc'system should be kept until

the water depth near the intake point will rise above +1 m MSL.

10.3 Water Quahty Control

The ob}ectlve of water qual:t} control in water supply is to keep the vqter to be supphed in a clean and
safe condition. The water quality of the effluent of each facility is a good indicator to kniow whether the
particular facility is properly operated and maintained. Table 10.3 shows the water quality survelllance

program for reference.

10.4  Staff Requirement

The proposed Kali Ganga Water Supply System is composed of the following facilities:

‘1) .. Intake station '(_new_) _
23 | Raw water transmission main {new)
3) Water treatment plant (new)
- 4) Clear water transmission main 1 (new) -
5) High level reservoir {new)
6) - Clear water transmission main 2 (existing and new)
7 Distribution: 1I'eservoir {new)
3) Distribution pipes (existing and new)

The construction of the Kalu Ganga Water Supply System will take long years from the commencement
to the completion and the staff requirement for the project implementation varies. depending on its phase
such as before, during and after the construction. Staff to be newly recruited is considered to be mainly

those who will be engaged in the operation and maintenance of the system.

The staff requiréﬁwﬁt is determined based on the comprehensive consideration for the stmct:lire bf the
overall system, fayout of faéi[_ities, scale of the plant, composit_ioﬁ of treatment processes, inanagement
system, working custom and so on. The facilities which .‘réquire the statiohe_d ehgincérs/
aperators/workers are the intake station, -water tréatment plant; high level reservoir and distribution
reservoirs. As for the transmission and distribution pipel.incs, the existing organization concerned of the

NWSDR is considered to cope with-them.
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The proposed organization for the Kalu Ganga Water Supply System under the Regional Support

Center (Greater Colombo) is shown in Figure 10,1,
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Table 10.1 Operation and Maintenance Program (Intake Station & High Level Reservair)
Facility _u Daily Patrol Regular Inspection . Haintenance ¥orks
. Frequency | - Contents to be Checked Frequency _ Contents to be Checked Frequency - Contents to be Checked T
once/d 1 COI]dlthl’] of intake mouth’ yr 1 n‘onng condition of gates 1 yr 1 clmnlng of intake mouth
Intake Noulh ditto | 2 quality of raw water ditto 2 concrete crack and aging everyday | 2 removal of screepings
ditto - | 3 head loss at screeps and removal of screenings ditto 3 leakage 2-3 yrs 3 painting of screens _
o | ditto 4 piling condition of Sand and ¢ilt at grit chambers R L o 1 mo 4 cleaning of grit chambers
3 times/d | 1 current, pressure and flow of pumps 1yr 1 condition of gland packing 1yr I adjustment/replacerent of gland packing
Intake Pump ditto 2 abnoreal .noise, vivration and oil leakage ditto 2 condition of lubrication 1-§ yrs | 2 averhaul of hearing
Roon difto 3 ‘temperature of bearing - - ditto 3 condition of pressure gage ditto. | 3 overhaul of coupling
ditto 4 leakage from gland packings 5-10 yrs | 4 overbhaul of pumps
3 times/d | T lckage of chiorine gas 6 nos 1 air Test of piping/container 1ve I replacement of filtration of chloripaiien
. ditto 2 temperature and humidity of the rcom 1 yr 2 errosion detection of equipment 3 yra overhaul of punmp
Chlorination ditto 3 chlorine gas pressure of ¢outainer and chlarinator ditto 3 working condition of hoist ditto painting of anechanical equipment
Room ditio 4 water presswre of ejector
ditto, 5 fixatio of container
once/d 6 storage amount
L 3 times/d | 7 dosing rate R o ]
[ as requiced] 1 water Jevel . _ as required| ! testing of head 105§ meter.and flow meter § mos | 1 cleaming and oiling of floorstands and egui paent
1 day 2 quality of clear water (tufh;d:.ty, plf, alkalinity, residual 1l mo 2 erosion condition Of chlorine dosing equipment 3-5 yrs 2 painting of sleel parts
ffigh Level chlorine, etc.) 1yr 3 concrete crack and aging. and leakage 2-5 ¥yrs 3 cleaning of clwar water reservoirs
Reservoir ditto 4 pollution protection from outside (ventilation, manhole, ditto | 4 working condition of valves :
supervisory gallery and room and sampling hole) ditto 5 painting condition of steel parts
as required| {4 water supply volume § . o | o
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Table 10.2

Operation and Maintcnance Program (Water Treatment Plant)
Facility Daily Patrol Regular ‘Inspection o Haintenance ¥orks
o Frequency | - Contents to be Checked . Frequency | Contents to be Checked Frequency i Contents to he Checked 444
as requived] 1 {low of raw water iyr 1 working condition of valves B yrs 1 cleaning of receiving wells
Receiving Kell ditto 2 water level ditto 2 concrete crack and. ag1ng 3-5 yrs 2 painting of steel parts
ditto :.|' 3 guality of raw water (turbidity, pH. alkalinity, etc.) “ditto 3 leakage
. : o ditto 4 painting condition of steél parts .
as required| 1 flow of raw waler lyr I concrete crack and aging. and leakage 2-3 yrs 1 cleaning of mixing chambers
Mixing Chamber | . ditto  § 2 quality:of raw water (turbidity, pll. alkalinily, etc.) ditto 2 working condition of valves
"~ ditto 3 chemical dosage (jar test): :
3 times/d | 4 mixing condition of chemicals : :
Flocculation  |as required| 1 growth condition of floc _ 1y 1T working condition of valves L yr 1 cleaning of flocculation basins
Basin diito 2 quality of effluent (turbidity, pll. alkalinity etc.) ditto 2 concrete crack and aging, and leakage -
3 times/d | 3 flowing condition ) )
as requited| 1 detention time 1-3 wos 1 piling condition of sludge | 2-12 wos { 1 cleaning of sedimentation basins
ditto 2 wate level - l yr 2 adhesives {(algae, acum, etc.) on walls and troughs 3-5 yrs 2 painting of equipment
ditto 3 flowing condition and state of floc settlang ditto 3 concrete crack and aging, and leakage
ditto 4 quality of effluent (turbidity, pil, alkalinity etc.)
. ditto | 5 removal of algae, scum, floating materials, etc.
Sedimentation | 3 {imes/d | 6 travelling speed of sludge colectors, and current, “abmormal
Basin noise. vibration and oil leakage of motors
ditto 7 winding condition of electric cables for sludge collectors
contact condition of trolley cable, and working condition of
limit switches, strikers. efc. :
% 8 current, abnormal noise and smell, and v1brat10n of motors for
C “yalves | :
1 day 9 leakage from motor- draven valve packlng g]ands
ditto 0 sludge volume .
as required| 1 ‘water level N Z-b mos 1 state of adhesives (algae, scum, etc.) on wal]s, troughs and' 2-6 mos 1 cleaming of rapid sand filters
ditto 2 filtration volume, filtration velocity, filtration head loss wash-water troughs *k 2 replenishment of filter media
and filtration duration time . 1 yr 2 concrete crack and aging, and leakage 10-20 yrs | 3 replacement of filter media
ditto 3 qulity of filtrate (turbidity, . pH, alkalinity, residual ditto 3 f11trat1on :layer (pollut1on of filter media, occurence of mud 1 yr 4 repair of contrel equipment and pipe ipsulation
chlorine, etc.) . : Co o ball, effective particle size. filter media thlckness ete. ) 3-5 yrs § painting of surface wash appratus
Rapid Sand ditfo 4 wash water voluvze and washlng time ditto 4 movement of gravel layer 5-8 vrs 6 external painting of mechanical equipment
Filter ditto 9 washing condition (expansion rate, carry-over of filfer media. ditto 5 working condition of filtration head loss manometer
: air trouble, trouble of washing appratus, surface of filter 10 yrs 6 condition of underdrain system
gedia after washing) 2-8 mos 7 damage of surface wash appratus
ditto § turbidity of wash drain 2-3 vrs 8 painting condition of méchanical equipment
¥ T.current, 'oil volume, v1brat10n leakage and oil leskage of C
o notor-driven valves . . .
as required| 1 water level T as required| 1 testing of head loss meter and flow meter 6 mos 1 cleaning and oiling of fleorstands and equipment
_ "~ 1 day 2 quality of clear water (turbidity, pH. a]hallnlty. resideal I no 2 erosion .condi tion of chlorine dosing equipment 3-5 yrs 2 painting of steel parts
Clear Water " chlorine, ete.) b yr- 3 ‘concrete crack and aging. and ]eakage 2-5 yrs 3 cleaning of clwar gater reservoirs
Reservoir ditto 3 pollutinn proteciion from outside (ventllatlon, manhole, ditto 4 working condition of valves
SUpCTvisory gallery and room, and sampling hole) ditto 5 painting condition of steel parts
as required| 4 water supply volume ) . : . : . e
3 times/d | 1 delivery pressure, current and abnormal noise of pumps, leakage iyr 1 piling condition of sand and sludge 1-2 yrs 1 cleaning of wash-water lagoon :
¥ash-water from packing gland and bearing temperature 1-2 wks ? cleaning of bar screens 3-6 mos 2 removal of sediments around pump suctions
lagoon ditio & screening condition 1-2 wks 3 cleaning and disposal of screenings
. 35 yrs | 4 painting of steel parts of screens and puaps
3 times/d | 1 delivery pressure, current and abnormal noise of puaps, leaksge 3-b mos 1 piling condition of sludge 1 yr 1 cleaning of sludge lagoon
Sludge Lagoon from packing gland and bearing tempeiature : 3-6 mos 2 removal of sediments around puap suctions
. ditto 2 screening condltlon 1-2 wks 3 cleaning and disposal of screenings
e 3-5 yrs 4 painting of steel parts of screens and pumps
2 times/d | 1 inflow condition of sludge 3 mos 1 condition of walls 3 mos 1 cleaning of drains
Sludge Drying ditto 2 outflow condition of supernatent and filtrate ditto | 2 working condition of valves ditto 2 cleaning of pipes
Bed 1 wk 3 drying condition ditto 3 clogging of pipes kK 3 repair of bottom, walls and stop 102
ditto 4 leakage
as reguired| 5 condition.of stop log A T
once/d I storage amount of chemicals as required] 1 quality of chemicals 3 yrs 1 overhaul of pump
3 times/d | 2 leakage 1yr 2 condition of solution tank ditto 2 painting of mechanpical equipment
Chenical ditto 3 opening of valves Sditto 3 working condition of control valve 1-3 yrs | 3 replacement of pipe coupling
Building ditto 4 storage of solution ditto 4 leakage of underground piping :
ditto 5 current, pressure and flow of pump
ditto 6 abnormzl noise, vibration and oil leakage
ditto | 7:dosing rate : el . : . . o .
3 tlmes/d ! current. pressure and flow of pumps I yr 1 condition of gland packing Fyr ‘1 adjusteent/replacement of gland packing
Transmission ditto 2 abporaal neise, vivration and 0il leakage ditto 2 condition of lubrication 1-5 yrs 2 overhaul of bearing
Punp Roon ditte 3 temperature of bearing ditto 3 condition of pressure gage ditto 3 .overhaul of coupling
ditto 4 leakage from_gland packings ' 5-10 yrs j 4 overhaul of pumps SR
¥ during operation
* at the time when the thickness of media layer is reduced by 10%

KEk

at the time when sludge is carried out

10-7










Table 10.3 Water Quality Surveillance Program
Item Parameter Receiving | Sedimentation Filter Clear Water
: Well Basin . Regervolr
Water Level as required * * *
Flow Raw waier *
- ‘Filtrate *
‘Transmission *
Head loss: .~ ‘ once a day
Flocculation L as required
Water quality | Water Temp. ¥ 4 times/d once a month |- oncea month
Turbidity * * once a month | once a day
LColor once a month | once amonth | once a month | once a month
pH Value S * once a month | once a month
Odor once a month | oncea month | once amonth | oncea month
Taste - ' ' ‘once a month
Ammonia once a month | once amonth | once a month | once a month
‘Nitrite once a month | once amonth | once amonth | once a month’
Nitrate once a month | once a month | once a month | once & month
KMnQ, once amonth | once amonth | once a month '} ‘once a month:
Chloride once a month | once a month | once a month [ once 2 month
T-Alkalinity * o : G :
T-Hardness once 4 month | oncea month | once amonth | once a month
Total solids twice a year | .twicea ycar | twiceayear | ftwicea ycar
E.C. oncea month | once a month | once a month | once a month
Sulphate - once a year
- T-Iron once a month | once a month | once a month | once a month
' T-Manganese | once 2 month | onceamonth | once amonth | oncea montl;
Zing once a month | once amonth | oncea month | once a month
Copper once 2 month | once a month | once a month | once a month
Lead - | onceamonth | onceamonth-| onceamonth | once a month
H-Chromium - | ‘twicca yéar | twiceayear | ftwiceayear | twicea year
Cadmium twice a year | twiceayear | twiceayear | twicea year
T-Mercury twice a'year | twiceayear | twiceayear | twicea year
Arsenic ‘twice a year | twiceayear | twiceayear | twicea year
Fluoride twice'ayear | twiceayear | twicca year | twicea year
Selen twicc a year | twiceayear | twiceayear | ftwicea year
A-Surfactant | onceamonth | once amonth | oncea month | once a month
Cyanide twice a year | twiccayear | twiceayear | twicea year
'Qrganic- twice a year -| twicea year | twiceayear | twicea year
Phosphate L ' a
Fenol twice ayear | twiceayear | twiceayear | twicea year
Bacteria once amonth | once amonth | once amonth | once a month
E. Coli.. once amonth | oncea month | once a month once a month |
Res. Chlorine o ' oo
‘Tri-methanes : twice a year
T : toial D : dissolved  Org:organic  H:hexa Res. : residual  Tri ; trihalo

10-9



waysAg Ayddng sopem mmﬁ@ nyey I0J mo_pﬁﬁmwho posodolg ['01 a3y

m B :
z sed)ay
i i Jspuled :
: z 11314 adig b 1aALiQ i
I ._UQ_QI 1 JIDIR L ._wamux 31615
m z - weoeal| |z ey | (L ISIALAURND m
Loyl |1 eyl (o anogn | . m
M L (o YI[ |1 (Wwa)VB| [0l loweisdgivelq) | Jowessg ang|
@ _ @ _ @ m ® w
Calh AEN) (sd fesur)
BT |e0a10ei] I6U7 jediueyosy (Y3 31D {¥3) 37170 :
." H
m _ _ |
(0euaiuiey) (uotzesach)
rabeUey obeuey
m_ _ o | © |
B Inoqey
L usissy ‘oged : .
(UO1INQLIIS IOV (U01ING1 13 1GYHOY __ VSIURY WeHnoooy
3UeS9ud WOy UCileledeg - JU9S3Id WOy ucllBlEdag | ® I 0] |
P _ : | .
{423/ "qLIsIq) (rapguononpoig) | [ (mjeyy qrisig) : (niey/uo130npo1d)
Wy wov : WY oY
# w © |

(oqu0|0) 42320:0)8Y
we

10-10



S CHAPTERLL.

| IMPLEMENTATIONPLAN







11 IMPLEMENTATION PLAN
11..1_ General

This:suppofting fsport deals with a implementation plan and financial cost estimates on the project
following to the feasibility design for the target year of 2010. The project financial cost, presented in
Cha.tp.ter 12, has been estimated on the basis of the proposed implementation plan and schedule,
presented in this (':l:izipte'r,= site investigé.tio'n, collected data with information at Sti Lanka and Japan, and

discussions with the NWSDB's officials concerned throughout the study period.
11.2  Implementation Plan

11.2.1 Implementation Plan

The project is planned to be implemented divided into two phases based on the design target years of

2010 as for the feasibility study and 2020 as for the ibng term development plan with the following size

of requirement.
Table 11.1 Phasing the Project
_Basic Parameter Phase 1 Phase 2
Target year' 2010 2020
Treatment capacity 182,000 mglday 364,000 m’/day
‘ (40.0 mgd) (80.0 mpd)
Raw wvater infake 2.1 m'fs 4.2 m'fs

© Further, it is planned toICOnstntct all facilities by .four stages by dividing each phase into two stages
taking info consideration the magnitude of the initial. investment which will adverscly affect the
financial burden over the NWSDB, implementation periods of one stage which assumes at six years
including the periods for design and tender, and required commissioning time. Table 112 indicates the
proposed staging plan that the figures show the number of units of facilities to be constructed to that of
fabi]ities in full capacity (2020) in the particular period. Figure 11.1 shows the staging plan for

transmission mains.
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~Table 11.2 Staging Plan

Facilitics . Phase 1 (2010} .
' Stage | Stage 2
Intake facilitics . _ | o
* intake mouth ' 4/4 ; -
* prit chamber _ 2/4 -
* ifitake pump ‘ 4/16 . 4/16
* pump station . 12 .
‘Raw water transmission _ . lline . | _ . SR
Treatment facilitics
* receiving well 1/2 -
* sedimentation basin ' 4/16 4/16
* filter 10/40 _ 10/40
* clear water reservoir 172 : -
* high lift pump _ 4/16 ' 4/16
* sludge drying bed 4/16 S 4/16
* chemical building 172 S & -
* administrative building - Ui = : -
* storehousefworkshop S HE ' -
* staff housing = 28/56 28/56
* power receiving system 1 A 1 B : -
Clear water transmission to Panadura to Dehiwlaa
| Distribation facilitics 1 Moratuwa _ - Qther areas

11.2.2 'Implemeﬁ_téﬁon Schedule

The following factors are taken into consideration to create the implementation schedule for the

respective stage and phase of the project.

Required Kalu Ganga Project size

year 2005 : 67,000 m¥d  (14.7 mgd)
yoar2010: 182,000 m¥d (40.0 mgd)
year 2020 : 364,000 m*/d  (80.0 mgd)

Commissioning time of other water supply projects |

Towns South : June 1998, OECF
Towns East - .1 1996, OECF
Ambatale rehabilitation : March 1996, JICA
Ambatale - Jubilee and June 1994, IDA
Maharagama '

Construction period of cach stage

Investment cost of each stage

Loan repayment projection of the NWSDB

It is justified and proposed that the Kalu Ganga water supply project will be implemented as presented

below having basic consideration of 1) to commence timely and stable water supply, 2) !to =lighten the
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debt burden of the NWSDB, and 3) to invest the initial cost with appropriate scale, and taking into

account the factors stipulated above.

The proposed implementation schedule for Stage 1 and Stage 2 schemes of Phase 1 is shown in Figure

11.2.

11.2.3 Mode of Ill!plenient:atiﬁll

The fund required for the project implementation will be provided by the government national budget of
Sri Lanka and supporting loan from donor country/ies and or agency/ies on the following project's cost
items. |

. construction cost of facilitics

- land acquisition and compensation costs

- administration expenses for the Sri Lanka Government

- engineering services expenses for design and construction supervision

- price and.physical contingencies
The construction works for the stage | of phase 1 scheme will be carried out by selected contractor/s
upon international competitive bidding (ICB) on the following tender packages which has been decided
taking into account the ad\rzintages in technical and cconomical aspects. The major consideration in
packaging was put on the nature of works, the size of contract and to avoid less atiractive to the

international construction companies.

Package A Intake facilities, raw water transmission and clear water transmission to high
level water reservoir.

Padkage B: Water treatment plant with appurtenance and high level water reservoir.

Package C:  Clear water transmission from high level reservoir to Panadura reservoir and

distribution facilities.
The pre—qualiﬁcation of tenderers will be carried out for all the packages to select the qualified

construction firms with sufficient capability in terms of financial, technical and staffing.
11,3 Construction Plan and Schedule
11.3.1 Intake Facilities

The area required for the intake facilities was assumed at 1.3 ha approximately at Udugama. The
proposed intake facilities comprise the construction of an intakc mouth to capable intake raw water of
4.2'151131’3., grit chamber, pump station building, office, staff house, and procurement and installation of

pumps with appurtenance as the major work items.
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Dehiwala
Reservoir

DIP #1200 L= 5,350m

Fanadura
Reservoir

RAW WATER TRANSMISSIO
MAIN )
SP 21500 L=7 670m -

Raw Water intake .

LEGEND
e B{PE L INE
A3 hoas
/\/\,(_/\—_- RIVER 7 LAKE
" . NA_STER PLAN AREA BOUNDARY
. U.c. BOUNDARY

KALY GANGA

Stage 1

~=—--- Stape 2

~====To be constructed in Towns South Project

Figure 11.1  Staging Plan for Transmission Mains
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An intake mouth will be constructed undcf dry cbndition of working site providing a partial coffering
by using steel sheet piles. Rock excavation of 14 ,000 m* in total volume will be carricd out by ripping
and or controlled blasting . method to" avoid to weaken the foundation tock. Common soil will be
' e‘{cavated and treated by ordinary type of equipment, and be utilized cffectively for land rcclamation

'md others upon consultatlon with the Low Land Rcchmatlon Board.

| Reqmred concrete volume was estimated at 10,000 m* approx. both for 210 kg/om? 'md 180 kg/cm of
compressive strf‘ngth The concrete witl transported and placed from concrete mixing plant which will’
be provided at the water treatment plant site to product concrete required for the whole project site due
to shortage Cap'IClty of ready mixed concrete factories in Colombo and its far location from the site.
Apgregates could be obtained from local quarries with sufficient volume and quality according to the

site investigation,

A lot of mechanical and electrical equipment including 4 units with 22.12 m*min capacity intake
" pumps will be procured from abroad in 4n car=iy stage, first year of construction stage, and be installed.

Required electric power will be branched from existing CEB's power line catrier of 33,000 V.

One story pump _housé of 300 m” and 4 units of staff houses arc constructed at the intake site. The
building construction works will be conducted in parallel with the other civil, mechanical and electrical

works.

The construction period will be scheduled in two years view from work itéms and its volume and

weather condition,

11.3.2. Raw Water Transnission Facilities

Total length of raw water transmission main is 7,670 m from the intake to water treatment plant. A
1500 mm in diameter of steel pipe was selected as the raw water transmission main in the feasibility
design stage. The transmission main was planned to lay mostly under the existing asphalt paved road

' upon trenching.

A laying cycle of 9.:0 m steel pipe will be schedﬁled at two picces per day at straight portion and flat
level land. .Digging width for piper laying will be 3.0 m and or 2 times of pipe diameter. At least onc |
way traffic should be kept in thc ]aymg works at existing road Bypass route should be informed and
guided to dnvcrs if apphcable during the laying works. Road reinstatcment should be carried out after
pipe laying. Temporary wall will be provided by using stcel sheet piles at soft ground section, Due
consultation is required with the road department and other agencies concerned before commencement

Ethe:'pipe laying work.
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The welding works of steel pipes will be conducted by highly skilled welders and special workers

folloﬁ'i:‘lg to the laying of pipcs.

11.3.3 Water Treatment Facilities

The proposed site of water.t'réatment plant locates near Remuna village and 3.0 km distance of east-
-south.from Horana. The site adjacent._to existing asphalt paved and 4.0 111-\\rldf11 road to connect
.b.e.tween Horana aﬁd‘Kalﬁ\.\’eHawa. “The piant area is '9. 14 ha and 14.59 ha for 2010 and 2020 demand,
respectively.' Eﬁisting land is a gentle slope, and its-clevation ranges 6.0 m to 15.0 m approximately.

In the area, 67 houses and each one school and temple are exist at present.

The rapid sand filiration system was selected as for the raw water treatment plant of the project. One
main control biliiding, 47 numbers of stafl houses and one repair shop are also provided in this plant

site for the operation and maintenance works of the project.

Construction works arc classified into civil works, mechanical and electrical works and building works.
Existing land in proposed sitc is leveled to its elevation of 11.0 m as the base ground level for the plant

to be constructed.

Required major earthworks are land clearing and strippi;ig of 10 ha, common soii and rock excavation
of 174,000 m® and 17,000 m’, respectively, and 105,000 m’ of embankment. The cmbankment
material is obtained within the site. Excessive soil will be used effectively such as land reclamation,

Ripping method will be ap.phféd for rock excavation.

Total concrete volume cstimates at 22,000 m® both for 210 ke/om® and 160 kg/era® compressive
strength, A concrete plant will be provided in the site to product required concrete for whole project

works.

The cast-in-situ pile foundation was planned at the sedimentation basin and filters. The pile length is
5.0 m with 400 wmm in diameter. The piling works will be carried out by using carth auger and agitator

truck.

Mechanical and elecirical works will be carried ont following to the civil works after procurement of
equipment in an early stage of the construction works. Required electric power will be supplied from

the existi'ng CEB's 33,000 V 'pmifer line which is running near the site, providing a power substation.

Building construction works will be conducted in parallel with the civil, mechanical and electrical

‘works.
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“The construction works will be scheduled at three years work period for the cntire the plant and
buildings in Qt'\gc 1 of Phase 1. The sedimentation b'lsm ﬂocculation basin and rap:d sand ﬁ!ters will

be constracted divided into two steps within thc Stag,c l work from the economical point of view.

11.3.4 Clear Water Transmission Facilities
The clear water transiission facilities to be constructed in Stage 1 of Phase 1 are tabulated as follows.

1) High level reservoir (HLR) - -

Location : Horana, elevanon 90 it Approx.
Capacity : 30,000 m’
Type : concretc made, rectangular
2) © Transmission system '
1. WTP --> high level Teservoir
Plps/length - steel pipe, 1650 mim dia., 3 000 m
2. HLR -> Poku_nuwi_t_a Junction
Route : : A8 road
Pipeflength :  ductile iron pipe, 1200 mm dia., 6,680 m
3, Pokunuw.it'a ¥, -> Panaditra tower
Route : : A8 road

Pipeflength ducnle iron pipe, 500 mm dia., 15 ,250 m
4, Moratdw_a resé:‘rvbif -> new Moratuwa tower

Pipeﬁength © ductile iron pipe, 500 mm dia., 300 m
5. Branch connection to new Piliyandala tower

‘Pipe/length : - ductile iron pipe, 400 mm dla 30m

The construction works of the high level reservoir is conducted in the hill sitc near Horana town. An.
aécess road to the site is constructed firstly having 10 m width and 1,3:'00 m long. Major work is
carthwork and concreting that rock excavation and embankment volume estimate at 82,000 m® énd
50,300 m’, respectively, and placcment of 12,000 nt® both for 210 kg/cm® and 180 kg/cm® compressive

strength concrete.

Bench cut and blasting method will be applied for huge amount of rock excavation. Excavated rock are
used for the embankment. Excéssive rock will be utilized as for the concrete aggregates, groveling for
access road and others effectively. Required concrete will be supplied from the concrete mixing plant
which locates in the water treatment plant site. Construction p_eridd_ is planned at one and half vears for

the high level reservoir.

The same method to the raw water transmission' construction will be applied for the laying of steel

~ pipes for clear water transmission of 3,000 m long from the water treatment plant to the high lcvel
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reservoir in the existing road section. Trenching width is planned at 3.3 m and or two times of pipe
diameter. Thrust block will be provided at scveral place.  An clectric powered winch will be required

for the laying work at hill slope.

In Phase 1, it is planned that the clear water is conveyed by one 1200 mm ductile iron pipe line to the
Pokunuwita junction from the high level water reservoir via A8 road with 6,680 1.11 long, then branched
to the Piliyandala jlihntidn 'via"BSIr.o.ad by 1200 mm ductile iron pipes with 17,000 m .long and the
Panadura tower via A8 i'oad by 500 min ductile iron pipe with 15,250 m long. The Pilivandala route is

planned to construct in Stage 2 of Phase 1.

The piping route bctwéen Horana to Pokunuwita junction, A3 road, 1s urbanized. Therefore it secins
difficult and costly to use the privﬁte land as for the large sizc pipe laying. It is the same situation
between Kuhathuduwa and Piliyandala, B5 road, according to the ‘site survey. Also, rapid urbanization
is being progressed along the B3 and A8 roads. In this feasibility study stage, the transmission pipes
arc p'lalmcd to lay under the A% and BS roads under the such circumstances. In depth study will be

performed in the detailed design stage on the pipe laying.

Thc method for the laying work of raw water Iransmission main will be applied principally for the
6,880 m tong laying work between the high level reservoir and Pokunuwita junction. Laying progress
will be planned by two pieces of 6 m long ductil¢ pipes per day at straight seclion and three days for

two pieces at other section.

Ductile iron pipes of 500 mm n diameter are laying under A8 road with 15,250 m long. Trench

excavation for the pipe laying will be done by backhoe for 1.0 m width.

. The construction period is scheduled at four years including one year for the procurement of pipes and

fittings for the transmission system from the high water reservoir to Panadura area in Stage 1.

11.3.5 Distribution Facilities

The construction work itcms for the distribution facilities in Stage | of Phase 1 arc tabulated as

follows.

1) Piping for Moratuwa U.C. low zone

Pipe/length :  ductile : 600-250 mm dia.* 2,900 m
PYC 200, 150 and 90 mm dia.* 93,550 m

2) = Water tower for Moratuwa U.C. low zone

Type/height : elevated tower, 25 m from G.L.
Capacity ~ : 1,500 m*
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The laying works for the small size. of distribution pipes will be conducted mostly by manual power.
Othcr medium sizo of pipes will be ‘carried out by combination of equipment and m'mual powcr

Caseful attention should be pald to avoid traffic conbestlon during laying works.

Major work is fdimdation piling and concretihg for the water tm:ver conétruction. A 400 mm in
diameter and 20 m long foundation piles are provided as for the tower foundation. Pile driving will be
done by diesel pile hamner. Thc concrete placement will be carried out by usmg concrete pump car

supplying concrete from concrete mmng plant in water treatment plant site.

Required construction period is scheduled al four years including one year for procurcment of piping

materials.

11.3.6 Construction Time Schedule

The construction of the Stage 1 of Phasb I works is scheduted to comumence in the beginning of 1998
and be cbmpletéd in the end of 2001 in four years construction period inélu_ding one year for the
procurement of pipes, ﬁﬁings, iechanical and electrical cqﬁipment,- and two months for dry and wet -

test with adjustment of equipment.

The critical path work in Stage 1 will be the pipe laying of 10,670 m in total length for;ra\\? water
transmission of 7,670 m and clear water trénSijsion of 3,000 m from the water treatment plant to the

high Ievel water reservoir in Package A works.

‘Key nulesiones will be 1) site delivery time of pipé:éuid ﬁttings and 2) completion time:the faéiliﬁés
throughout the intake to the high level water reservoir to achleve to carry out for its dxy and wet test in

the final construction stage of Stage 1 works.
Figure 11.3 shows a detailed constriction schedule for each package.

11.3.7 Temporary facilities

No temporary access roads will- be required except for construction of high level water reservoir since
the project situates in urbanized area and developed urban and rural roads. Required electric power
and telephone line for communication on the construction works will be branched from the existing one

to the respective work site.

A concrete mixing plant will be provided at-the water treatment plant site for the production of required

concrete of entire project site which estimates 46,000 m’ in total, Aggrepates could be obtained from
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local suppliers which are developing and operating quarries at several places in and around Horana

area with sufficient quality.

Temporary buildings such as site office, warehouse, repair shop will be provided in appropriate place

of res'p'ec.tivc package site.

11.3.8 Conditions for Construction Execution
(1) Topography, Meteorclogy, Hydrology and Gcotogy

The Horana area, site for major works, hills, valleys and lowlands of the low country. wet zone are the
atin geological features. Mdrithiy rainfal{ at Ratnapura are varies from 141.0 mm in January to 482.8
mm in June in last 10 yéars average. Horana lies within cordierite gamet granulite or gheisses
adj'oining to garnet biotite gneisses and cordierite garnet granulite or gneisses which is developed

southwards.

(2) Infrastructures
The Colombo port lave modern efficient facilitics which will be the handling port of the project
cargoes. The project's bargoes are transported via existing roads which run the construction site.

Required power for construction works can be supplied from CEB's existing line.

(3) Labor Force
Skilled ar.ld.semi—skillcd laborers can be recruited in the Colombo area. Howcver, some skilled welders

will be necessary to employ from_ industrial country/ies to assure the welding quality for stecl pipes.

Common laborers can be recruited in and around the project area without seasonal vanation.

(4) Construction Matcrial and Equipment

Required cement, reinforcement bars, Shaped steel includ'ing steel sheet piles and wooden materials will
be needed to impori from abroad. OQthers such as fuci, lubricants and aggregates will be procured from
the local market. Standard type earth moving equipment are available at Colombo in lease basis.

' 'Equipment for rock excavation will be required to bring from abroad.

(5)  Construction Contractor

IDomestic construction contractors in Sri Lanka conduct small to middle scale project owning standard
earth moving and conerete equipment, and their major projects are building construction mostly at
present in 1994 according to the information from a general contractor. Most of domestic contractors

hope to jeint venture system with NIES countries and Japan.
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12, PROJECT COST ESTIMATES
1 Composition of Project Cost
The project financial cost comprises the following cost iteﬁ1s.

1) Direct construction cost _

- preliminary and general
- direct constraction cost
- value added tax (B.T.T)

2)  Land acquisition and compensation costs

- land acquisition cost
- compensation cost

3) Governinent's administration expenses
4) Engineering services expenses |

5)  Staff Training Cost

6) Price contingency

7 Physical contingency
122 Conditions and Assumptinns for Cost Estimate
(1) . Prcelevel

- The price level is June 1994 at the tume of site investigation for the project cost estitnate.

(2) Foreign Exchange

The exchange rate was set as follows reférring the international financial statistics in July 1994,

US$ 1.0 = Rs. 49.0 = Yen 106.0
Rs. 1.0 =Yen 2.2 (106.0/49.0=2.16 --> 2.2)
- Average May'94 Apr.'04 Mar.'04 Feb./94 ~  Jan'94
Yen 106.024 103.730 103.530  105.140 106.210 111510
Rs. 49.336 49292 49 168 49182 49367 49.672

3 Devaluation

The devaluation of Sri Lanka Rupee to the US Dollar ié tabulated as follows in last five years for the

setting of price escalation rate.

'04 ‘03 92 9] ‘90 average
"Rs/US$ 49 336 48.322 43.830 41.372 40.063
Devaluation - 1.014 4.492 2.458 1.309

- ~dJo-, rate - 21% 10.3 % 59% 33% 54%



@) Tmplementation Schedule of Phase 1

Stage 1 1996 - 1997 tender design, P/Q and tender
| 1998 - 2001 construction

Stage 2 2000 - 2001 tender design, P/Q and tender
2002 - 2005 construction

(5} Procurement Scheme of Material and Equipment

Mechanical and electrical equipment of the project faciiit_ies, pump and appurtenance, assume to
proéhré frém'.ébfoad. Equipment and materials for the project construction.w'orks' are contractor's
choice in his tender. After the completion of the praject, materials for the operation and maintenance of
facilities will be procured both from domestic and abroad as assumed below based on the old Ambatale

0 & M records and experience,

Alum " Domestic/India
Lime : Domestic

. Chlorine : : India/Thailand
Breaching powder : India
Fuel/lubricants : Middle East

(6) Foreign and Local Currency Portions

The project cost cstimates divlided into the fdreign currency portion (F.C.} and local currency portion
(L.C.) assuming to the implementation fund by foreign donor/s to the fdreign currency portion. The
unit constriction costs are divided into the foreign and local curfency portions accordingly as presented
in Supporting Report (Volume ITI) with certain ratio which was assumed taking into account the
following major factors, and referring the other water supply project which being implementihg

currently.

Ava;lablhty of skilled and common 1abors _
Productivity and availability of construction materials in Srl Lanka
Productivity and availability of construction equipment and plant

T

1)) Custom Duty

CIF in 20 percent of the cost was incorporated into supply and delivery cost for pipes and fittings.

(8) Interest During Construction

No interest during construction was taken into account.
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12.3  Estimate Approach
12.3.1 Direct Construction Cost
The dircct construction cost of Stage 1 of Phase 1 was estimated classified into the following group of

respective facilities. -

Table 12.1 Grouﬁing of the Direct Construction Cost

cost code : o Construction Cost Items
101 preliminary and gencral
102 ‘intake facilitics

- civil works

- mechanical and electrical works -

- building works
103 raw water {ransmission facilities -

- - supply and delivery cost for pipe and fittings

- laying cost including road reinstatement cost
104 treatinent facilities ' :

- civil works _

- mechanical and elecirical works

- building works
105 clear water transnussion facilities, 1)

- supply and delivery cost for pipe and fittings from WTP to high level water

reservoir in Horana

- laying cost including road rcinstatement cost

- high level water reservoir
106 clear water transmission facihtics, 2)

- supply and delivery cost for pipe and fittings from high level reservoir in Horana to

Pokunuwita junction, Pokunuwita juncton to Panadura tower, Moratuwa reservoir to

ncw Moratuwa tower, and branch connection to new Piliyandala tower

- laying cost including road reinstatement cost
107 distribution facilities = =~ _ :

- supply and delivery cost for pipe and fittings in Moratuwa U.C. low zone

- laying cost including road reinstatement cost

- water tower '

108 ~ value added tax {(B.T.T)

The direct construction cost for the Stage 1 and Stage 2 schemes were estimated by the following
estimate approach. - The contractor's site expenses, overhcad and profit has been included into the

respective cost items stipulated below.

{1) Preliminary and General

These costs are estimated by lump sum basis to cover for mobilization, preparatory and temporary

works including maintenance and removal on completion, bonds and other incidentals for the required
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construction works. The cost was included in this cost item to cover for all measures required for the

maintenance of traffic flows access.

2) Civil Works

The direct construction cost for civil works were estimated by unit cbst basis. The unit construction
cost of respective work: item p:r_e.sents' 'in. Volume 11, Supporting Report which was determined by
referring. NWSDB's "RATES in 1994", contracts .currently awarded, and other data which were
gollected during-the site investigation with its examination and analysis. Each unit cost includes 1)
fabor cost, 2) construction material price, 3) construction cquipment cost, and 4) contracto_r's overhead
and profits. Labor cost, unit price of construction material and equipment cost are preéented_ in Volume

IH, Supporting Repori as for the reference back data.

3y Pipe and Fittings
3] Supply and Delivery Cost
The unit cost for ductile iron pipe and steel pipe has compared as "tab'ulated in Volume III,

Supporting Report. As the results, steel pipe is preferred more than 1200 mm in diameter.
2) " Laying cost for Pipe and Fittings

The laying cost was estimated by unit cost basis in lincar meter at 15 percent of site delivery .
cost of pipe and fittings including the custom duties referring to the Towns East pfoject,
NWSDB's Rates 1994 and others, and incorporated into 30 pércent for foreign currency and 70 -

percent for local currency portibns respectively.
3) Road Reinstatement Cost

The road reinstatement cost was estimated by unit cost basis in linear meter of pipe at 5 percent
of site delivery cost of pipe and fittings including the custom duties referring to the Towns East
project, NWSDB's Rates 1994 and others, and incorporated into 30 percent for fofeign _
curréncy and 70 percent for local currency portions respectively. Required width for road
reinstafement was assumed at two times of pipe diameter as follows. '

DN 1650 mm: 33 m

DN 1500 mm: 3.0m

DN 1200 mm: 2.4 m

DN 1000mm: 2.0m

DN B00mm : 1.6m

DN 500mm ; [.Om

4 Mechanical and Electrical Works

12-4



The cost for mechanical and electrical works was estimated by referring prevailing market
prices in Sri Lanka and Japan, and incorporated into forcign currency of 90 percent and local

currency portion of 10 percent with supply, delivery and installation basis.
5) Building Works

The cost for building works was cstinated by unit cost basis in squarc meter and incorporated

into foreign currency portion of 50 ;;efc{:nt and local cu.rrency portion of 50 percent. .
6) - High Level Reservoir and Ground Reservoir

This cost was estimated by unit cost basis in cubic meter for reservoir capacity referring to
NWSDB’s Rates '94 and incorporated into forcign and local currency portions of 65 percent

and 35 percent respectively.
n Plﬁmp Station

The pump station cost was estimated by motor capacity of prime mover by referring to
NWSDB’s rates '94 and current market prices in Japan and incorporated into foreign and local

currency portions of 80 percent and 20 percent respectively including installation cost.
-8) © Water Tower

This cost was estimated by unit cost basis of the storage capacity of water tower in cubic meter
referring NWSDB’s Rates '94 and incorporated into foreign and local currency portions of 65

percent and 35 percent, respectively.
.9 Public and Private Utilities

The cost was cstimated by lump sum basis for replacement .or compensation for public. or
private utilitics or facilitics and incorporated into foreign and local currency portions of 50

-percent and 50 percent, respectively.

12.3.2 'Land Aequisition and Compensation Costs

The unit cost for fand acquisition and compensation was obtained from the NWSDB and tabulated in
Table 12.2. The compehsation cost for the public utilities, temple and school at WTP site, laying
works at clear water transmission and distribution routes were counted and estimated by lump sum
basis and incorporated into the local currency portion. The road reinstatement cost estimated is

inciuded in the laying cost.
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12.3.3 Government's Administration Expenses

The Government's administration expenses for the project implementation werg assumed in proportion
to the amount of the local portion of the direct ‘construction cost. Fifteen percent was applied and

incorporated into local currency portion for respective stage.

12.3.4 Staff Training Cost

In the course of the implementaiotn of the Project, it will be necessary for various levels of the
NWSDB’s staff to havé'proper training for rsspective issue. For this purpose, one percent of the direct

construction cost is added in the project cost.

12.3.5 Engincering Services Expenses

The engincering services cxpenses were cstimated in proportion to the direct const_ni_ction cost to cover
for the tender design and comstruction supervision on respective phase. Ten peércent was applied
excluding price and physical contingencies and incorporated into foretgn and local currency portions of

80 percent and 20 percent, respectively,

12.3.6 Price Contingency

The price contingency of foreign currency portion was provided by an a\;erage inéreasing rate by using
 consumer price index (CPI) of Japan in last three yedfs indicated in the international financial statistics
of July 1994. The price contingency for the focal portion was estimated taking into account a
devaluation factor of Sri Lanka Rupee to US dollar in addition to the CPL. An averégé devaluation rate
of 5.4 percent was applied as presented‘in Clause 12.2 "Conditions and assumptions for cost estimate”,

as follows.

Ep = [{(1 + pl/100)/(1 + &/100)}-1] x 100

where, Ep - price escalation rate, % _
pl : average increasing rate of consunier price, %o
e : average devaluation rate of exchange rate, %
Ep  =[{(1+13.2/100)/(1 +5.4/100)}-1] x 100 =7.4 %
Foreign currency portion : - 21%
1.ocal currency portion : T74%

Consumer price index (1990 = 100)

1990 1991 1992 1993 average (pl)

Sri Lanka 0 (100) 12.20 12.80 14.60 132
Japan 0 (100) 3.30 1.80 1.30 2.1
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12.3.7 Physical Contingency

The physical contingency was provided to cover minor differences in actual and cstimated quantitics,
omissions of minor items of work incidental to pay items, difficulties unforesecable at the site, possible

changes in plans, aud other uncertainties. A 10 percent of basc cost was applied.

12.3.7 Interest during Construction

No interest during construction was taken into accoutt.

12.4  Project Cost

The project cost in 2010 target year has been worked out as sunimarized in Table 12.2 below, and

tabulated in Tables 12’.3_aiid 12.4 for Stage | and Stage 2 of Phase I, respectively.

Table 12.2 Summary of Project Cost, Phase 1
Stage F:C porilon L.C. portion Total
~(yen) {(Rs) (Rs. equivalent)
Stage 1. 10,797 - 3,508 8,499
Stage 2 7,148 3,110 6,414
Total of Phase 1 17,945 6,618 14,913

' Among the project financial cost, the direct construction cost was cstimated at equivalent Rs.5,620 '
million for Stage 1 and Rs'.3=,'556 million for Stage 2. The breakdown of the direct construction costs in
the form of priced bill of quantities for Stage 1 and Stage 2 are shown in Supporting Report (Volume

TII) as well as the estimated land acquisition and compensation costs.
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Table 12.3 Project Cost for Stage 1 of Phase 1 (2010)
' o unit : thousand
Cost Item Forcign Portion | Local Portion | Total in Rupee
Lode | S _(yen) (Rs.) - (Rs)
100 Direct Construction Cost _ '
101°| General 183,200 181,000 265,687
102 | Intake Facilities 895,547 101,971 515,909
103 | Raw Water Transmission Pipeline 1,388,385 303,855 045,656
104 [ Treatment Facilitics 2,797,623 379,410 1,672,651
105 | Clear Water Transmission Pipeline : ¢ 0 -
| from WTP to HLR 628,956 | 137652 | 428,396
105 | High Léfvel Reservoir 623,070 133,974 421,997
106 | Clear Water Transmission (2) 1,210,706 264,970 824,636
107 | Distribution Facilitics 247,537 . 166,089 280,516
Total of 101 to 107 7,974,934 1,668,921 5,355,447
108 | BT.T. (5%) o 0 264,695 264,695
100 Total of Direct Construction Cost 7,974,934 1,933,016 5,620,142
200 Land Acquisition and Compensatioti ¢ - 58,685 58,685
300 | Administrative Expenses 0 290,042 290,042
400 { Engineering Services - 972,628 112,403 562,014
450 | Staff Training Cost 97,263 11,240 . 56,201
; - Sub Total 9,044,825 2,405,986 6,587,084
500 | Price Contingency 771,094 782,903 1,139,363
600 | Physical Contingency 981,592 . 318,889 - T72,657
Total Project Cost 10,797,511 3,507.778 8,499,231
Table 12.4  Project Cost for Stage 2 of Phase 1 (2010) _ :
- ' unit - thonsand
Cost Item | Foreign'Poition | Local Portion | Total in Rupee |
Code S ' {yen) (Rs.) {Rs)
100 Direct Construction Cost _

101 | General 130,000 43,600 | 103,694
102 | Intake Facilities 188,770 9,530 96,792
103 | Raw Water Transmission Pipeline 0 0 : 0
104 { Treatment Facilities 1,198,739 08,540 652,674
105 |- Clear Water Transmission Pipeline 0 0 0

from WTP to HLR
105 | High Level Reservoir 0 0 0
106 | Clear Water Transmission (2) 3,038,052 664,901 . 2:069,284 -
107 | Distribution Facilities 276,977 338,368 466,405
Total of 101 to 107 4,832,538 1,154,939 3,388,848
108 | B.T.T. (5%) ' 0 167,577 167,377
100 | Total of Direct Construction Cost 4,832,538 1,322,516 3,556,425
200 | Land Acquisition and Compensation 0 ' LR 0
300 Adminisirative Expenses 0 198,377 198,377
-} 400 Engineering Services 615479 71,129 - | 355,643
450 Staff Training Cost 61,548 7,113 35,564
Sub Total 5,509,565 | 1,599,135 4,146,009
500 | Price Contingency 988 594 1,227,872 1,684,877
600 | Physical Contingency 649,816 - 282,701 583,097
Total Project Cost 7,147,975 3,169,975 6,414,060
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12.5  Disbursement Schedute

A disbursement schedule for the project cost of stage 1 of phase 1 was provided as tabulated in Table
12.7 and summarized as in Table 12.5 below on the basis of the proposed implementation schedule and

assuming the payment schedule in Table 12.6 below.

Table 12.5 Summary of Disbursement Schedule Stage | of Phase |
' . unit : million
F.C portion L.C portion Total, Rs.
' (Y) ~ (Rs) cquivalent
1996 330 100 250
1997 1i2 80 131
1598 3905 1137 2912
1999 3036 939 2319
2000 2127 T04 1671
2001 1177 430 965
[ Total 10687 3390 8248
Table 12.6 Payment Schedule
vnit ; %
Payment -  Stage | 1996 97 -'98 99 © 2000 2001
Stage 2 2000 2001 2002 2003 2004 2005
~ direct const. cost 0 0 40 30 20 10
- land acquisition & 50 50 0 0 0 0
compensation costs _ _
~ Government admimstration 10 10 20 20 20 20
EXpenses
- eNgineering services eXpenses 30 10 15 i5 15 15

The disbﬁrsement_ schedule for stage 2 of phase 1 is shown in Table 12.8.
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12.6  Operation and Maintenance Cost
12.6.1 Summary of Operation and Maintenance Cost

These costs will be represented anticipated yearly expenditures for :

o Wages and salarics;
0 Cost of facilities, equipment, operating costs, materials and supplies; and
0 Cost of repairs. o .

Annual operation and maintenance cost was estimated at Rs.190 million as shown in Table 12.9, and as
explained below referring cost data of old and new Ambatale WTPs, prevailing market prices and
others following the proposed program on the water supply facilities with 182,000 m*/day capacity in

the Stage 1 of Phase 1 scheme.

Table 12.9 Annual Operation and Maintenance Cost

L O & M cost ratio
O & M cost items (Rs.million) %)
- wage & salaries ‘ 6.4 34
- occasional workers cost 36 19
- power cost _ 153.5 811
- chemical cost - 106 5.6
- other (materials/ 102 5.4
equipment/facilitics) S
- Tepairs 50 2.6
Total 1893 100.0

12.6.2 Personnel cost
( i} Wage and Salaries for NWSDB's Staff

Wapge and salaries of NWSDB's staff for prodtlction capacity of 182,000 m*d (2010 demand) arc
estimated at Rs.6.4 million per annum assuming unit salary of Rs.10,000/month and 53 staff in total

numbers as broken down below.
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Table 12.16  Number of O & M Staff for 2010

position/status

position/status

1o, 1no0. -

AGM. 1} Store keeper 1
Manager 2 Driver 1
Accountant 1 Labor . 11
Chemist | Mechanic 2
01C(EA) 2 Welder 1
Engincer 2 Pipe fitter 2
EA - 4 Painter i
Pump operator 5 Helper 4
Plant operator 10 Electrician 2
- Clerk & typist 1 Labo. assistant 1

Total 53

Annual manning cost is therefore calculated as:

53 x Rs.10,000/month x 12 months/year = Rs;6,360;000/}'ear

2] Occasional Worker

Annual cost for occasional workers were estimated at Rs.3.6 million as following maintenance works.

“Sludge drying bed =5 labors x 6 days/month = 30 m/m
Cleaning WTP +'5 labors % 6 daysfmonth = 30 m/m

60 m/m x Rs.5,000/month x 12 months/ysar = Rs.3,600,000/ycar

12.6.3 Power Cost

The power charge for the clectric driving equipment was estimated at Rs.153.5 million per. annum as

tabulated in Volume I, Supporting Report based on the CEB's power tariff which rates effective from '

February 1994,

12.6.4 Chemical Cost

Annuat chemical cost for Alum, Lime and Chlorine in the WTP was estimated at Rs.10.6 miHion based

on the unit consumption as tabulated i Volume 11, 'S'upporting Report and as summarized below:

Alum
Lime
Chlorine

1,365 ke/day

683 kg/day
182 kg/day
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12.6,5 Other Cost
) Bleaching Powder, Fuel, Lubricants and Others

These cost were estimated referring Ambatale records in 1993, at Rs.8.2 million per annum assuming
that 20 pcreent is the cost for bleaching powder, fucl, lubricants and others of total materials cost of

26.5 percent as broken down below,

Ambatale WTP capacity : 305,000 m'/day

Monthly expenditure @ Rs.12,936,000/month

Ratio of monthly expenditure : .
1) power 70.0 %, 12,936,000 x 0.70 = Rs.9,055,200
2_)‘ lab()l_'s 3.5 %, 12,936,000 x 0.035= Rs. 452,760
3)materials  26.5 %, 12,936,000 x 0.265= Rs.3,428,040
Total 100.0 %

Rs.3,428,040 x (1.20 x 12 month = Rs.8,200,000/year

{2) Facilitis and Equipment for Operation and Maintenance Works

Major facilities and equipment required for the operation and maintenance works will be repair shop,
transporiation vehicle and liﬁing equipment. Annual expenditure is assumed at Rs.2.0 million for this
item including equipment depreciation cost such as dump truck and wheel loader for sludge treatment

and forklift for chemtcal handling.

3) Repairs
The fepair cost were estimated by lump sum basis at Rs.5.0 million per annum for mechanical and

electrical facilities and equipment after the completion of the project.
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T 13, INSTITUTIONAL AND MANAGER]AL CONSIDERATIONS
13.1  History, Ba_ckgroun_d and Results of Institutional Development of the NWSDRB
13.1.1 Background and Past Performance of the NWSDB

The NWSDB, which was formed out of the Department of Water Supply and Drainage in January
1975, was primarily charged with developing, providing, operating. and controiling water supply
facilities, to distribute water for public or industrial pnrposes and to charge for the same. It soon
bacamé the lead agency in the water supply séctor in Sri Lanka, taking the responsibility for planning,
design and construction of virtual:ly:a'lf urban water supply schemes and most of the piped water supply
schemes in raral areas. An increasing burden of facility operation and management fell on the NWSDB
as a large number of poorly-managed and generally run down local authority schemes were handed oi'er.

to the NWSDB. -

Before 1975 as a government department, emphasis has been laid on civil engineering capital ﬁrojects
from planning through design to construction, basically for new schemes, whercas, thereafter the
.NWSDB as a public corporation catei‘ihg toa commercially-oriented consutner service, was essentially
required to lay its primary emphasis on operation and maint'eriancé and consumer billing, while laying
supporting' emphasis on financial management, public relations, corporate planning, human resources
development, 'édminunjty participation, groundwater devciopnient, and planniﬁg, design, construction
refating to rehabilitation or new schemes. These new roles of the NWSDB became more significant due
to the new dem.ands in groundxvafer development, coﬁununity participation and training prompted by

the International Drinking Water Supply and Sanitation Decade.

However, practically with no changes from the cadre, organizational culture and operation procedures
of the old department, the NWSDB was not capable to realize its new roles as a public corporation, and
was functiohihg' without émy operational targets of performance indicators other than those related to

the disbursement of capital budget on new schemes.

In the mean time, launching of the Southwest Coast Project, a major World Bank funded infrastructure -
project centered on the capital city, called for organizational changes resulting in the crcétion of a
sepafétte manag;cmcnt structure réé;ionsiﬁle for this project. Management in the rest of the country was
done through severél small regional offices, often headed by junior engincers, while substantive decision
making was made at Head Office Level (sec Figurc 13.1). As opportunitics made available to the
cngincers in the'f'oreign-ﬁm'ded. project were a'ttr'acti'v'e, fhe regionai offices suffered with lack of
bompétcnt staff and this attributed heavily on poor operations in the rest of the country. Compare with

the initial staff of about 1,600 respénsib]e for operating 96 schemes at its inception, by end of 1983, the
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Although the physical facilitics .and the staff increased -rapidly, this was not matched with an

unprovemcnt m operatlons and maintenance capablhtles or essentnl support services. As a result, ina

majonty of ‘schemes equlpment wore broken defective or only margmally oper'ltlon'll while wqter

quality monitoring and preventive maintenance were almost non-cxistent: In short, the:supposed new

focus of the NWSDRB was not living up to its expechtlons The NWSDB $ pcrformance status in 1983
is shown in Table 13.1..

D.GM. (Deputy General Manager)

Rest of the Country
g .

Greater Lolombo Area

_ o CHAIRMAN
[ mrERNAL AUDIT p——m—i]
| GENERAL MANAGER
[ 1 - . . |
D.G.M. oM. || DOMOHE T paM. il bpowm
(Finance) (Administration) (work‘shop (Operations & t (Southwest.
Supplies & { ] Maintenance) t ] .Coast Project)
Statistics) S Hi " .
AGAH i AG.M.
AGM . (Planning H [~} (Construction)
.(Op.eral'ions & . & Design) 2 AGM.
Maintenance) AG.M. ' | i (Operations &
{Construction)| - E Maintgnance) ;
AGM. : | AGM.
{Groundwater) H (Special Projects):
: T g :
H - Consumer -
Note: i Bl!hng Unil

A.GM. (Assistant General Manager)

Figure 13.1 Organization Structure of the NWSDB in 1983 (immediately prior to ID Project)

Table 13.1 NWSDB’s Performance Status in 1993

* Capital expenditure allocation _ ‘Rs: 1,380 million

* Proportion of nationat sector total allocation S 97%

* Actual capital expenditure 70% budget .

* . Total watcr production 19 million m3/day

* Total staff ' 5,848

* Billed Connections49,000 49,000

*  Consumer/staff ratio8 4% 8.4 _

* Billings _ Rs 78 mlillon

* - Operation and maintenance cost Rs. 163 million -

* Total collections Rs. 19 million

¥ Operation and maintenance cost recovery 12% _

* Total operation and maintenance plus debt service cost Rs. 194 million

* Total cost recovery (excluding depreciation) . 10%
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13.1.2 Project for Institutional Development of the NWSDB

With a background as above and realizing the urgent necd to tmprove the '1ct1v1m,s in the water supplv
and sanitation scctor, an Instllutlonal Dcvelopmcnt (ID) P:o;cct was launched i 1984 with tcclmwal
assistance provided under the USAID Water _and-Samtatlon Sector Project (USAID Project No. 383- -
0088). The ID Project consisted of two elements; a comprehensive institutional building for the
NWSDB and a 'program to ilﬁprovc health cduéati'oﬁ aﬁd rural sanitation services through the
integration of NWSDB activitics -with the Ministry of Health. The objectives, expected project

activities and anticipated outputs of the former element are summarized in Tabie 13.2.

13.1.3 Impact Evaluation of the Institutional Development Project

The impact of ID activit.ies is analyzéd and discussed in detail in the Final Report on Institutional
Development of the NWSDB {Aug.1991). Acéording to this repdﬁ and the response of the NWSDB-
staff interviewed durmg the Study, ‘illCCGSSfuI and s;gmﬁcant results have been achleved on the
complenon of the ID PrOJect brmglng in a majol‘ transformation to the NWSDRB, which has then
become commercially onented_.w1th new emphasis cn opcrations and mamtenance, f:nancml viability

and decentralization of decision making.

To ensure that the gains made from the ID Project are sustained and that additional improvements will
“be achieved, the NWSDB has been ntaking best efforts in cdntinued institutional strengthening
activities with its own resources and initiative and also with exiernal support. Moreover, in order to

determing the. level of institutional development and the degree of sustainability that had been achieved

in the two years since major full time D Projéét- activitics had cecased, an ‘impact evaluation of the ID

Project was conducted in July to Angust 1993, by a two-member cvaluation team of the Water and

Sanitation for Health Project of the USAID (WASH Evaluation Team). The main tasks bf the

cvaluation and the findings with regards to cight specific areas that received technical assistance in the

1D project are stminarized in T_able 13.3.

;3.1;4 The NWSDB’s Current Plan for Continued Institutional Development
(H Institutional Strengthening

The NWSDB, giving due consideration to the récdmnléndations made by the WASH Evaluation Team,
and based on s own assessmént of instittit.ional strengthéning (18) necds for the next ﬂv:e j'ears has
prepared an IS Plan catermg to 1dentlﬁed needs in nine spec:ﬁc areas on which emphasis is laid on (see

Table 3 A4). “This Plan is mcluded among the project’ proposals of the World Bank assisted Water
Supply and Sanitation Project IV made in September 1993,

13-3



The Objectives, Summarized Project Activities and Outputs Under Institutional

Table 13.2
Development Project
The Basic Objcctives Consoiidating the NWSDB organization fesponsible for a major World

of the 1D Project

Bank funded infrastructure project in the southwestern portion of the

‘country with the separate NWSDB orgamzmon responsible for activities in

the rest of Sri Lanka,

Decentralization to the regions

Changing the overall organization structure, dmmdcs and actions to make
the operation and mamtenancc activities of the NWSDB thc most important
mission .

Additional objectives
‘included during the -
implementation the 1D
Project

Involving wider policy involvemcnt {Government of Sri Lanka)

"Coordinating formally svith sector-external support agencies

Developing financial consciousness

Developing an in-house policy development capability

Establish task performance indicators, monitoring systems and cmploy e
performance cvaluation procedures

hicluding Greater Colombo in the decentrahzahon process

Project Actmty

‘Anticipated Output

Reorgamzatton

Consohdatlon of two separate organizations
Decentralization to three Regional Support centers'(RSC)
Strengthening of five. Reglonal Offices with provision of physical facilifies . :

Sfrategic Plénning

Establish annual strategic planning process
Policy _ Establish sound policy implementation mechanism
| Public Relations Establish Public Relations Unit (PRU)
Management Design and implement computerized MIiS
Information sysiem . e - -
(MIS)
Commercial Set up a Commercial Department and implement computerized billing and
' collection '
Financial Implement annual ﬁnanc:al platmmg process

Upgrade accounting systems
Prepare fixed asset inventory

Supptliers, Stores,

Upgrade procedures. -

Contracting Provision of store facilitics
Human Resources - - Expansion of training Depariment
Development Enhancement of skill training coverage

Provision of facilities

Personnel Management

Revise polices and procedures
Introduce incentive package for regional staft.

Capital facilities Prepare planning and design manuals

Planning Construct/rehabilitate six water supply sub-projects

Operations and Improvements in process control, maintenance management water quality
Maintenance monitoring, provision of equipment

Research Strengthening of research group .
' Undertake five research studies

Lepal Establish legal unit

Information Set up data management system with uniform computerized facilitics
Management
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Table 13,3 Main Tasks and Summary of Findings of the Impact Evaluation of the TD Project

The Main Tasks are;
*  to compare of NWSDB’s perform'mcc in 1993 with that at the end of ID Project,
* 1o determine the extent to which the has demonstrated the capacity to replicate and
build its perfomlance at end of project, . .
*  to identify arcas that need attention, especially those refated to NWSDB's capabilitics to
deal with issues they face in larger cnvironment, 'md
*  to review the status of:
a) Relations of the. NWSDB with its Board of Dircctors, Ministry of Housing and
Construction and its consumers;
b} Decentralization of management authority and responsibility;
c¢}. Financial, commercial, and budget activities contributing to the financial viability of
NWSDB; and _
d) NWSDB’s capacity for strategic planning

Performance
Areas cvaluatcd Improvement
1991 - 1993

Fmancnl vxablhty and commercla] performancc R
Budgeting - :~ . . M
Capacity for strategic problem so]vmg and forward planmng S
Decentralization and RCS’s capacity to perform independently : : M
Delegation of authority to the RSCs and to lower levels within the RSCs S
Application of modern management tools of analysis : R
Relations with extemal entities R
Consumer relations and responsiveness to consumers
Capacity for operating and maintaining systems, and producing a high S
quality productf]
Implementation of preventive maintenance of facilities R
Usce of training and human resources dcvclopment as a fool to support M
irgamzatlonal objectives - .
Rernarks: R: Slgmﬁcantly tmproved
M: Improved to some extent
S: Same as at end of the ID project, No significant changc
General conclusion of the !mpact evaluation: In many arcas the NWSDB had demonstrated a
capacity to rephcate and build on end of project accomplishments. The major gains in institutional
strengthening made over the life of the 1D project had been maintained over the two years following

completion of the project. :
Source: WASH Project Field Report No 431 tltted “Impact Evaluation of the Water and Sanitation Scctor
Project: USAID/NWSDB Institutional Development 1985-1991”

[#a]

Totat cost of the NWSDB’S 18 Plan through the cnd of 1999 is about US$ 11.1 million in the Water
Supply se:ctdf alone. IDA is being requcsted to fund about US$ 4,725 million and the NWSDB will
provide about US$ 4.8 million for facilities that support institutional strengthening and for a program
to give the NWSIjB a marketing orientation. It is proposed that the ADB will fund about US$ 1.33

million primarily in the Financial Management arca. A source for finance for fun ding a part of the
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cost of Computer Assistance for Technical Areas amounting to about US$ 0.2 million is yet to be

identified.

) Hﬁman Resources Development Program

Besides the Mahpower Development Planning ahd Managemc;ﬁ Development aétiiiit3r' under the 1S
Plan, the NWSDB has given special emphasis to Human Rosources Development through a training
program which consists of three types of training; Overseas Long.Teﬁn_Training in water treatﬁte_nt,
waste water tre'atmeht, "syst.cms designs and construction management;' Shor't. Term Training géared
towards enhancing the cffectiveness and efficiency of the organization, for example through visits to.
water supplw and waste W'ltcr authontles in other countnes of thc region and, In-countly Training
which takes advantage of the resources locally avallable along with the foreign resonrces brought into
the island to train a large number of participants. The cost of the proposed training prograin is about

USS$ 2.4 million and the NWSDB secks funding assistaincc from the IDA.”

13.2  Present Instltutmnal Capablhty of the NWSDB
13 2.1 Present Orgamzatloml Aspects
{1) Head Office brgallizati011

The NWSDB 1ftcr going through several structural changes since its inception to accammod'lte the
mcrcasmg roles, ﬁmcnons and fCSpOllSlbIIltlBS with the growmg needs in the waters supply and
sanitation sector, is now stmctmed as shown in Flgurc 3.1 mainly as a result of the ID_Pro_]cct. As
seen in the organizaﬁon structure, the NWSDB fun:cti.ons under a Board of Directors headed by the
Chairrnan and through a General Manager (GM) supported by two Addltlonal Gener’tl Managers
 (Addl. GM) and Deputy Generatl Managers (DGM), Ass:stant Ge_neral_ Managcrs (AGM) and
Managers under the two Addl. GMs. Personnel, Administr.atio'n.,k‘Legal, Pérformance and Management
Analysis, Public R_elatiohs and Corporate Planning affairs come tnder the purview oif.:the Addi. GM
(Corporate Planning) whereas the technical affairs related to Planning and: Design, Construction,
Operatioﬁ and Maintenance and the Commercial affairs come under the purview of the Addl. GM
(Operations). Financial affairs and .Tender ahd Contract matters ate directly reported to the GM

respectively by 2 DGM and an AGM.
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 Table 134 Major Arcas for Consideration under the NWSDB’s IS Plan

_Areas and Activities in Proposcd Institutional Strengthening Plan

Financial Management, Stores Management and Management Information Systems

* Identification, dcvclopment and implementation of recommended changes {o accounting, storcs
.'m‘magement personnel management, operation and management information systems. Identification
of the financial and human resources nceded to meet these changes.
Training of staff iti financial planning and analysis. .

* " Development of policies and procedures to hclp the senior management invest the funds in ateas that
will provide sound teturn in both econoimic and service terms.

-* Tmprovement of controlling operating expenditure and cost containment.

Operations and Maintenance
~*  Upgrading of the managerial skills of the Officers in Charge of water treatment and distribution

facilities,

*  Classification of all treatment and disiribution chnlmes in order of management and tcchnical
coinplexities.
Development of procedures and staff duties and rcsponmbzlmeb for each calegorv of scheme
Development of procedures to ensure that properly qualified and trained staff are assigned to each
type of water supply scheme, with cmphasis given to the treatment facilities serving Greater Colombo,

*  Upgrading of management, organuahon and opemtmml capacity to meel expanding consumers needs

- eflectively.

Greater Colombo
*  Upgrading m'magemem orgdmmtlon and operanonal capacuv to meel cxpandmg consumer needs
effectively.
*  Assisfance to staff on use of telemetry equipment to improve the distribution of water and to respond
effectively to emergencies such as breakdown,

Corporate Planning
*  Expansion of the Corporate Planning Division after further defining its role and mission, and training
of staff in areas such as policy analysis and corporate plan development and implementation etc., Lo
maximize the corporate planning function of NWSDB
*  Developing strategies and procedures to improve coordination between and among the NWSDB’s |
Planning & Design Division, and the RSCs, the Government of Sri Lanka and the External Support
Agencies.

Marketing and Customer Relations
*  Development of cducataonal and awareness program aimed at lhe reduction of the nonessential use of
water,
* Snrvey to determine how the public image of the NWSDB can be cnhanced.

Manpower Development Planning and Management Development
*  Implementation of a management development program for senior management that emphdsues team
building and reinforces skills that werc alrcady learned.

Cotnputer Assistance for Technical Areas
*  Application of computer assistance in fechnical areas in order to implement system modelmg, system
mapping snd CAD programs :

Research and Development
*  Developnient of a new research and development program to meet cutrent and future needs of
- -NWSDB.

Facility Rehabilitation and Constructton
* Rehabilitation and construction of facilitics like offices, quarters, stores and workshops for operational
staff ' ‘ : :

Trammg Program
A training program (o meet the future necds covering the areas of; management of waste water and
sanitation facilities, technical spec1all7‘mon areas of water & waste water treatment, systems designs
and construction management; the enwronmemal issues that must be addressed in the planning and
des1gn of watcr and wastc water systems, performance of environmental impact analysis and pollution
control, The training program includes management development al all levels of management, also

covering all aspects of financial management including accounting and financial operations.
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(2)  Regional 'Suppoﬁ:Conter's

Based on the concept that the delivery of services to consumers and the management'of that service
nccdc,d to be close to the consuming publlc and responsive to thur nt,cds thb island wide operanons are
fac1htated by creating five Reglonal Suppori Centers (RSC) covermg th:, geographtc regions of Central,
Southern, Western, N_orth ‘Eastern and the Greater Colomho Arcas. This made  decentralization
possible in a series of decision making, planning and management functions, staﬁ_‘ positions, and
resources etc. from the Head Office.” The RSCs arc headed by DGMs who report to the Addl. GM
*(Operations). The Greater Colombo Regional IS_apport Center, or the RSC(GC), basically covers the -
water supply in the urbanized parts of the three districts of Gatﬁpaha, Colombo and Kalufaia whereas
the water supply schemes i.n the remaining arcas of these districts come under the porview of the RSC

(Western), which also covers the entire Sabaragamuwa and North Western Provinecs.

13.2.2 Major Roles and Functions of the Key Departments of the NWSDB

There are twelve Departments (or often referred to as Divisions) including the ﬁvo RSCS and several
Units or AGM Secllons directly reporting to the respective Addl. GMs. The major roles and functions

of the respective departments are summanze_d in Table 13.5.

The RSC (GC) and the RSC (Western) are directly relevant to the Project because of thci'r_.geo'graphical
situation and comimon use of Kalu Ganga as a water source. The functions of the RSC (GC}) are

presented'in Table 13.6 with a brief introduction of the RSC (Western)

13.2.3 Assessment of the Present Performance of NWSDB

Instittional performance of the NWSDB can be assessed in terms of its organizational, maﬁagerial and
operanonal capabihtles which are evident from the key performance md:cators from a ﬁnanmal point
of view, and as well as from the skills and perfom‘lance of the staff in their rcspcctlve capacxties
Comparison of the key performance indicators shown in Table 13.7 based on the information found in
the Annnal Reports of years 1992 and 1993, e g. targeted and actual blllmgs and collcctlons clearly
indicates the increasing capability of the NWSDB in settmg targets and meetmg thcm in 1mprovmg :
financial viability and commercial performance Improvement in the quallty of service is also evident
from the drastic drop of consumer oompiamts say from 10 percent of bxllcd conncctlons downto2to3
pereent in the recerit years. However, in terms of operations and maintenance cost per cubic meter of
water produccd performance does not appcar to be satlsfactory The reasons for this are not very clear
but partly aitributed to the high cost of maintenance of old facilities. The production of water per

employee has increased in the recent ycars showing an increased efficiency.
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As a result of the ID Project and the follow up and sustcnance activitics conﬁnued thereafter in
strengthening the institutional capability, the overall performance of the NWSDB has visibly improvéd.
I-IOWeVér,:as the NWSDB its'e'if has recogniz.e'd, still there are many arcas where further strengthening is
necessary. The NWSDRB’s IS plan now proposed and presented for financial and technical assistance
must thercfore be implemented as carly as possible. Considering that many of the present middle level
and field level mdnageriléht s.téﬁ’ h’éd not participated iﬁ the 1D Project or subsequent 1S activities,
training é.nd manpower development activities need to be urgently commenced centering on these staff

lcvéis.

Generally judging from the NWSDB’s past performance and experience and present trends in its
corﬁorate’planﬁing, dcsign; ‘c'onstruc'tidn.mﬁnagemcnt,‘ ‘operat:ion and maintenance and commercial and
financial management, the present institutional capability of the NWSDB is considered satisfactory to
cjua'!:ify. fhe NWSDB as T.hc ifnplementing agency for the proposed Kalu Ganga Water Supply Projed
for Greater Colombo. However, 'through. further institutional strengthening and by overcoming the
current problems and constraints it is confronted with, the NWSDB needs to prepare itsclf to meet the

éhallcnge in handling the proposed Project at different stages of its implementation.

13-9



Table 13.5

Major. Roles and Fuﬂctit_ins of Some Concerned Dcpart_m'ent‘of the NWSDB o

Corporate Planning .. It is a permanent feature and an'integral part £ the NWSDB. [ts functions are yel to be |
Division (CPD) well defined. - CPD’s current responsibilitics include, identification of corporate

headed by Addl. GM

targets; developing the Corporate Plan; collection; analysis and preseniation of

(Corporate managenient information and for strategic problem solving and policy development
Planning) analysis and development of recommendations on policy issucs that are of concernéd to
the. Senior management; manpower development planning; development and
presentation of tariff studies.  CPD is also burdened with management responsibility

: for most of the administrative, personnel, legal and training functions of the NWSDB.
Finance Division Presently looked aficr by the DGM (Commercial) and reported directly to the GM. It

headed by DGM
{Finance) reporting
to the GM

is responsible for routine and overall financial and accounting matters of the NWSDB.
Tt coordinates: with the RSCs through the respective Seinior Accountants, This
Division has a Chief Accountant exclusively for the special projects including those
funded by cxternal agencics (see Figure 13.2).

Planning & Designs

Division (P&DD)
headed by DGM
{P&D) rcporis to the
addl. GM '
{Opérations)

Functions with three AGMSs whose responsibilities assigned on an area-wise basis, an
AGM (Groundwater), and a Chief Engineer (Sewerage) reporting to the DGM.

The major role is the planning and design of all major new water supply schemes and
of major rehabilitation works throughout the island. Is also assist in planmng and
design activities and coordination between relevant 'agenmes and consullams in-water
supply projects which are funded by external agengies. (sée Figure 13.3)

Construction
Division headed by
DGM
(Construction}

| reporting to the
Addl. GM
{Operations)

‘Three of the four AGMs are assigned for construction management of civil works and
the ‘other for mechanical/electrical works. - Electrical Consultants Is available for
advice. Under a Chief Engineer (Billing & Progress), Land Officers are posmoned to.
facilitate land acqulsmcn issues (sce Flgure 13.4) :

Major function of this division is construction managemem from awarding of centract
up to handing over of completed facilities, of all major water supply projects in the
island. Small and medium projects are handled by the RSCs. For constriction
supervision of pmJects implemented with foreign assistance, special teams are
organized usuaily under a Senior Project Manager or a Project Manager,

Commercial .
Division headed by
DGM (Commercial)
reporting to the
Addl. GM
(Opcrations) -

Created as a separate divisiosi in 1986 with a view to improve the financial status of
the NWSDB, it operates from the Head Office and coordinates with the RSCs thrnugh
their respective Commercial Officers (see Figure 13.5), '

Commercial ‘activilies are now operated through an cfficient billing and mllectlon
system decentralized in area offices in Colombo and in the RSCs and a microcompater
based billing system. This system generates detailed information on metering,
billings, collections, payments, installment plans consuner  complaints, new
connections, and other management information. '

Special Division for
ADB and IDA
funded Projects
headed by DGMs
repotting to the
Addl, GM
(Operations)

‘Specially set up and exclusively responsible for coordination and overall project

management of the ADB and IDA funded projects. (see Figure 13.6)

Regional Support
Centers (RSC)
headed by DGMs
reporting to the
Addl. GM
(Operaiions)

Five RSCs cover geographic regions; Central, southern, Western, North Eastern and
the Greater' Colombo area (see Ti igure 3.3)." Activities decentralized in a series of
decision making, planning and managemem funcuons staff posuwus and resources
ctc. from the Head Office. ‘

The RSC (GC) basicaily covers the waier supply in the urbanized parts of the three
districts of Gampaha, Colombo and Kalutara whereas the water supply schemcs in the
remaining areas of these districts and the entire Sabaragamuwa and North Western

Provinces come under the purview of the RSC (Western {see Table 13.6),
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Table 13,6 A Bricf introduction of the RSC (GC) and the RSC (Western)

RSC(GO) - ‘ '

OF the five RSCs, the RSC (GC) is unique in that it covers a gcogr'lplucally relatively sinall, but highly
populated and urbanized arcas in and around the Capital whercas the other R5Cs cover larger regions mostly
rural, and responsible for a large number of water supply schemes of differcnt types and scale. RSC (GO) has
a total staff of nearly 1850 and supplles water through more than 140,000 scrvice connections and over 3,000
standposts.

As shown in the organization chart in Figure 13.7, the RSC (GC) has four AGMs who are respectively in
charge of Production, Distribution, Planning & Coordination, and Unaccounted-for Water (UFW). Tn addition
there are three otlicr 'sections, each for Accounting, Suphes and Services and Public Relations which directly
report to the DGM (GC).

Production Responsible for the operatmns and mamtenancc of the intakes and treahnem plants at
Section - Ambatale/Mulleriyawa, Labugama and Kalatuwawa, and the booster stations and the
: transmission lines serving the Greater Colombo area and the major clectromechanical repairs
and maintenance of some of the pumping facilities of the distribution system. A water supply
scheme at Ranpokunawatia which is ontside this RSC’s timit is also bemg Tooked after by this
section until handing over (sce Flgure 13.8).

Distribution The AGM is supported by six managers (four in charge of four dtﬁenent regions of the Greater
Section Colombo area, one for metering and another for leak detection}, a Public Relations Officer
' and‘a Senior Commercial Officer. This section is responsible for connections and
disconnection works, metering, billing and collections, leak detection, and repairs and
maintenance of the distribution system. In the C.M.C. area, the C.M.C, is contracted by the
"NWSDB to give connections 16 the consumers and to maintain the distribution network but
billing and collections are done by the Area Engincers of the NWSDB (see Figure 13.:9).

Planning & Supporied by a Manager (Construction), two Chief Engineers for System Development and
Coordination | Planning and Surveying and Drafting Unit, the AGM is responsible for planning and
Section development of projects funded by the NWSDB and the local agencies, coordination between
the RSC ‘and the Head Office on planning and design, tendering and contracts, construction
and other matters related to major p]Q}BC(S inciuding those funded by foreign aid (see Figure
13.10).

UFW Section | Considering the very high rate of vnaccounted-for water which is estimated at 50% in- the
Greater Colombo atea, special emphasis given to the reduction of UFW. A special section has
been therefore sef up and a consultancy assignment for non-revenue water reduction is now in
progress with the assistance of the IDA.

RSC (Western) _

The RSC (Western) covers the Western, North Western and Sabaragamuwa Provinces excluding the parts of
Colombo, Gampaha and Kalutara districts falling the responsibility of RSC (GC). With a total staff of about
1,400, it citers to an estimated population of 476,550 through approximately 40,000 service connections from
24 urban water supply schemes. Three schemes utilize surface water or groundwaler or both and supply the
water to the consnmers (see Figure 13.11).
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Table 13.7 Comparison of Key Pe'l"ﬁ')r;ma;me Indicators

1984 “1990
Indicator ' Before ID  After ID 1992 1993
S o Project  Project ' :

Piped water produced (million m*/yr) o - 185 219 255 310
Billed connections {1000s) ' 79 185 230 261
Nurtber of ctuployees 6,100 7,128 6,607 6,783
Water produced per employee (1000 m*/yr) 25 31 ‘385 45.7
‘Blllmgs {Rs. million) _ - 224 503 1,000 1,167
Billings (% of operations & maintenance cost} 125 118 - 149 143
Billing (Rs./connection): 2,835 2,719 4,347 4 471
Collections (Rs. million) S 56 422 953 - 1101
Collections (% billing) . 25 84 95 94
Collections % of operation & mamtenance cost) : 31 99 141 - 135
-Collections (Rs/connectlon) : 709 2,281 4,143 4218
“Arrears (Rs. million) - - 149 380 562 . .

Q&M cost(Rs. million) . ' 179 425 671 ‘814
O&M : cost (Rs/connection). 2,226 . 2,297 2,920 3,120
O&M cost (Rs/m’ produced) 1.15 1.94 2.63 2.62
Debt service (Rs. million} 33 123 156 275
Total Cost (O&M cost + debt service, Rs. mllhon) 212 548 §28.2 1050.9
Billings (% total cost) 106 92 119 107
Collections {% total cost) ' : 26 77 134 101

GENERAL MANAGER I
G S
ADDITIONAL GENERAL MANAGER
(CORPORATE PLANNING) - |
" I

DEPUTY GENERAL MANAGER

(FINANCE) .
1
ASSISTANT GENERAL MANAGER |
FINANCE)
CHIEF ACCOUNTANT CHIEF ACCOUNTANT CHIEF ACCOUNTANT
(FINANCE) (MANAGEMENT) (SPECIAL PROJECTS}
. ACCOUNTANT(SPECIAL PROJECTS)
ACCOUNTANT T (O&F) : | +BUDGET CONTROL & CLEARING OF
ACCOUNTANT (BK &SY DEV) UNRECONCILED ACCOUNTS
ACCOUNTANT (SALARIES) ) :
ACCOUNTANT (FMD) - | ACCoOUNTANT (AODA)
| ACCOUNTANT (TO ADV.) : : -
. ~— ACCOUNTANT (LOCAL)

ACCOUNTANT ADB/USAID}

Figure 13.2 Organization Chart of Finance Division, NWSDB
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NWSDB
CHAIRMAN

GENERAL MANAGER

(THE ENGINEER)

DEPUTY GENERAL MANAGER

- {ASSIGNED AS'ENGINEER"

""""" | S PRINCIPAL IN CHARGE

ENGINEER'S REPRESENTATIVE

CONTRACT SPECIALIST
' I . _ ASST. RE (2)
[ RESIDENT ENGINEER l TECH ASST. (2)
= _ : ‘CLERKS (2)
PEONS (2)
| _ ! : : N .
DEPUTY RESIDENT ||  DEPUTY RESIDENT DEPUTY RESIDENT DEPUTY RESIDENT
ENGINEER (NWSDB (1) | | ENGINEER (NWSDB (1) | | | ENGINEER (NWSDB (1) ENGINEER (NWSDB (1)
AMBATALE WORK JUBILEE WORK MAHARAGAMA WSS STRUCTURAL
: : HYDRAULIC PUMPING
OPERATOR TRAINING
ASST. RE (2)
ASST. RE (2) ASST.RE (2) ASST.RE (2) {CIVIL (13, BM (1))
TECH ASST. (4) IECH ASST. (4) TECH ASST. (7) TECIH ASST. (2)

'OFFICE SUPPORT SERVICES OFFICE SUPPORT SERVICES
SECRETARY (1) SECRETARY (1) CLERKS (3)
CLERKS (3) OFFICE MANAGER (1) FEONS (2)
DRIVERS (3) DRAFTMEN (2) DRIVERS (3) - |-
PEONS (2) SURVEYOR (1) CHAIN MEN (3)

Figure 13.6 IDA Project Organization
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ACCOUNTANT -

- MANAGER (OPERATION) |

—{ acnM eropucTion) b

— MANAGER (MAINTENANCE) |

i CHEMISY l

"“"1 MANAGER (TOWNS NORTH OF COLOMBO) I

—1 MANAGER (TOWNS SOUTH OF COLOMBO) |
INTERNAL AUDIT -] MANAGER (TOWNS EAST OF COLOMBO) |
| MANAGER (COLOMBO CITY) |

| MANAGER (METHRING) |
DEFUTY GENERAL MANAGER ][ LAGM (DISTRIBUTION)|— :
RSC(GREATER COLOMEO) [ || MANAGER (LEAK DETECTION) |

| SENIOR COMMERCIAL OFFICER |

-—f SYSTEMS OPERA’i‘(;R l

PERSONAL ASSISTANT _ .
(TECHNICAL) ' - { SUPPLY omcm?‘l

—-—-F ENGINEER (MECHANICAL/ELECTRICAL) ‘

—]{ SENIOR ACCOUNTANT |

E MANAGER (SUPPLIES & SERVICES) J

} PUBLIC RELATIONS OFFICER '

"-{ MANAGER (CONSTRUCTION) l

1 CHIEF ENGINEER (SYSTEM pEV.)HMAPPING UNIT |

AGM (PLANNING & | __| . I CONTRACT UNIT ]

COORDINATION) I CHIEF ENGINEER (PLANNING}‘

PLANNING UNIT

JSURVEYING & DRAFTING UNIT j

AGM (UNACCOUNTED
FOR WATER)

MANAGER (UFW)

e}

COORDINATING ENGINEER

F igure 13.7 Ofganization Chart of Regional Support Center (Greater C(')lomb'o)',.' NWSDB

13-17



ASSISTANT GENERAIL MANAGER

01.C. -E.A. Gr.] (Mechanieal) -

(NEW BOOSTER STATION)

CLC. -EA.

(O1.D AMBATALE W.T.P.)

Efectrician- -3
Labourer -1
Clerk & typist -2
LEnglish typist -1
Store keeper -2
Pumyp operator -10

Telephone operator -3

) ) Driver -6
(PRODUCTION) Carpenter -1
Mason - T
Labouer 46
0O1C.-EA. _ EA 3 Clerk & typist -1
: (NEW AMBATALEW.TP) [ |7 i ISlol:‘c keeper -;U
.abourer -
- { ACCOUNTANT] -
' Cleik & typist 1.
Store keeper -1
Pipe fitter 3
: _ Electrician -1
' Driver -2
OLC.-EA. EA 4 Carpenter 1
(LABUGAMA W.T.P.) L : Mason -2
Lorry cleaner - -1
Sanitary labourer -1
Labouer -29
| MANAGER -| Store keeper: -1
(OPERATION) Cletk & typist -1
: Pipe fitter -1
S . Electrician -1
— E.A! (Civil) -1 Driver -2
OLC.-EA. - Ca -
anical) - rpenter I
1  (KALATUWAWA W.T.P.) ]i: (Mechanical) i Mason .
e = Welder -1.
Plant operator -3
Sanitary labourer -1
Labouer -35
Pipe fitter .. -1
OIC.-EA. A N Plant operator -4
(RANPOKUNAWATTA WS.S) | |- - Py guard 2
OLC.-EA.GRI EA %
{COLOMBO TRANSMISSION —1 "~ '
MAINTENANCE)
|| ENGINEER (REHABILITATION) | MechamioSp. 1]
Mechanic Gr.] ~2
E A, (Mechani Mechanic Gr.li =~ -3
MECHANICAL ENGINEER | (B (Mechanical) -4 1= welder -1
Painter -1
| ManacEr Sl
(MAINTENANCE) Electrician Sp. -1
— — oo 1. | Electrician Gr.l -1
__I ELECTRICAL ENGINEER |- 1§.A. (E} cctrlca.i) -1 Ele¢trician Gr.ll -5
E.A. (Electronics) -1 Helper -2
. Laboratory Assistant -1
 cpmist] o

Figure 13.8 Organization Chart of the Production Section of the RSC (GC), NWSDB
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Figure 13.9.0rga'nizaﬁb'n Chart of the Distribition Section of the RSC (GC), NWSDB
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13.2.4 Current Problems and Constraints

Some of the :ﬁajor =problems and constraints confronting the functions' of the NWSDB have been
identificd and rcportcd by the Wash Evaluation Team 'md by the NWSDB in its proposed 1S f’hn also
suggesting recommendatlons to overcome them. Some of the problems and constraints that werc
pointed out and hld emphasis by the managerial staff who were interviewed during the ficld study are

lis_ted below considering ‘their importanc'e from the point of organizational and management

considerations.
1) Commcrcial aspects
o Though billing and collections have greatly improved, collection is done mostly by the

NWSDB staff. Systcms need to be efficiently devised 50, that cmstmg facﬂltles such as
post offices, banks, retail shops cooperative stores etc., within the commumty couid be

effectwcly used as collection centers.

0 Customer cofnplaints centered on low pressure, low- flow, low quality; high billing,

defective meters etc., though reduced, are still attended by senior level managers. '

2) Planning, Design and Coordinating
0 Planning and implcmentation of minor to medium schemes ‘are  sometimes rushed
under political pressure, without permitting due considerations to environmental

problems and even economic viability.

o The involvement of RSCs who eventually take over-a scheme is not sigﬁiﬁcant ‘at the
initial stages of planning and design done at Head Office. As a result the real needs and

problems experienced by the RSCs are not well reflected in the plans and designs.

3 Construction Supervision
0 In major projects funded with foreign aid, the Construction Division of the NWSDB-
plays the role of Consultant to the NWSDB in construction superwsmn and the
Foreign Consultant assigned by the: dontor does the role overall pro;ect management.

'Sharing of responsibility sometimes feads to problems in cost and quality of work.

0 Continued employment of young engineers is difficult at the construction sitcs as they
need to be released to prepare for the Charter. Vacuum thus created is filled with
replacements or transfers from another division or by totally new recruittrient, but,

such staff may not be competent and the quality of work suffers.
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Production

0

O&M costs arc generally high in thc reeent vears. High cost of energy is accounttd in
the productlon of water. Cost of electricity alone is about 40% of the totat (:\pcndzture
at RSC {GC). This is observed to be partly duc to poor performance of old- facilities

and the improper (not at optimum) operation of punps etc.

Competence of staff at treatment plants is questioned as they are not adequately trained
to improvéitihe:ir knbi{flédge and skill. Their understanding and consciousncss on the

control of cost and quality of watcr and their obligations to the consumers are lacking.

DiStrlbutIOﬂ System:

o

In thc Greater Colornbo area the UFW ratio is ¢stimated at a very high value of 40~
50%: This is attribuited to illegal connections and stealth, leakage through joints and
damaged pipes ‘unaccounted stand posts, fauity meters and incorrect meter readings.
Problems are observed to be severe particularly in the C M C arca. Somc of the
pipelings in the distribution network consist of extremely old cast pipes and hardly any
skilled staff are now available to atiend te maintenance and repair of these old pipe

network,

Although ' a pipeline mapping exercise is on-going, information as to the type and

location of pipelines, valves arc not readily available for regular maintenance

Repair and maintenance crews have to operate often in the nights and they are not

- sufficiently equipped'wi'th facilities such as tools and equipment and transport. Most of

the vehicles available are out of order or relatively old and breakdowns are frequent.

Operation and Maintenance

0

Preventive maintenance is now practiced in most RSCs but to different levels. To make
preventive maintenance successful, field level staff, who have lost certain fringe
benefits such as overtime, traveling and subsistence allowances, need to be motivated

and suitably compensated besides training them.

Water quality testing and monitoring;

0.

Water quality is supposcd to be tested at treatment plant and other selected locations in

the distribution system in accordance with the Sri Lanka Industrial Standards on

drinking water quality. ‘Waterr supplied is further tested by two i.nd.ep'endcnt public

agencies for. bactertological and chemical quality. However, at present there is no

proper system of coordination with the Central Laboratory of the NWSDB so that
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9

10)

1)

information on water quality could be available to higher managerial levels for

emergency decision making,

0 Competence of the staff responsible for the most important watcr quality control and
regulation of treatment operations i not necessarily adequate due to lack of training,
ignorance or negligence of their mission.

0 Qua:lity of raw water, particularly from surface sources in the coastal areas, is said to
be deteriorating fast due to pollution, salt intrusion etc. But, this has not been verified

through a systematic water quality monitoring program.

Training; _ o

0 The benefits of +training and cducation program are not follyl achicved .owing to
constraints such as lack of compcetent training staff and resources, inappropriateness of
sonie :trainihg contents, inability to release staff in important posts over long periods

for training etc., .

Human resonrces:

0 At present the functions and duties of the staff are not clearly defined. Often duties that

should be the function of a lower ran

Public education/aw aTeiess: _

0 Some attempts have been takcn though not adequato to cducatc and creatc awareness
among the public on proper handling of taps and minimizing of nonessential water use
through occasional advertiéoments in the public media and bulletins distributed to the
consumers. Greater emphasis is needed on this aopect and particularly in passing over

the message that water is not free and consumer must pay for it.

- Legal aspects and policy matters:

o Local Government-NWSDB relationship Evcn after takmg over of the Colombo
Municipal Water Supply Scheme, C.M.C. plays an important rolg as a contractor to
the NWSDB in providing scrvice connections. However the NWSDB though legally
qualified, is not practically in a posmon to control C.M.C.’s activities in prowdmg '
stand posts and bathing places on political requests. UFW is largely attributed to
unaccounted stand posts, illegal connections. Considering the loss of revenue to the
NWSDB and highof .W'aétag.o of water supplied froe of charge, a policy decision need to

be made how to remedy these.
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0 Greater Colombo Water Supply and Sanitation Authority: The water supply in the
Greater Colombo Area will be more than doubled in the recent future. Further it is
planned to take over the sewerage functions within the Greater Colombo Area. It has
been therefore proposed to bring these two functions under a separate new authority;
Greater Colombo Water Siipply and Sanitation Authority. Improving coordination |
bctweén the NWSDB and the C.M.C. and other rclevant local govéniment agencics
and strengthening of organizational, managerial and operationat capacity of the RSC
(GC), not only in the water supply sector but also in the sanitation sector, Temain as

major problems to be solved before forming this authority.

13.3  Organization for Project Implementation
13.3.1 Role of the Greater Colombo Regional Support Cenfer

The Project which is to be implemented by the NWSDB is aimed at meeting the increased water
demand in the Greater Colombo Arca. Therefore, the present RSC (GC), or any future authority
succeeding it, is considered as the obvious and most appropriate agency that will be in ch.arge of the

Project during and aftor its implementation.

However, the RSC(GC) which is now the largest RSC in terms of the mumber of service connections in
the island and thé share of revenue to the NWSDB, still remains one of the weakest centers in terms of
organizational and managerial capability because it has not received due attention in the earlicr
institutional development activities. After implementation of the Project, water supply capacity in the
Greater Colombo area will be doubled and the RSC (GC) should be geared to fully meet the increased
roles, functions and activities it will be charged with. Whether or not the RSC (GC}) will be chargéd
with “additional functions in the sanitation sector with the proposed taking over of scwerage
management and the formation of a Greater Colombo Water Supply and Sewerage Authority

(GCWSSA) is also important in considering future organizational needs.

13.3.2 Organization Planning

In making suggestions on the organizational arrangements for project implementation, it is however
presumed here that the current programs and plans altcady proposed or being implemented by the
NWSDB for continued institutional strengthening of the NWSDB will be successfully conducted in the

mean time.

Organizational r'e.quiremer.\ts for the project implementation are divided into three stages; namely, 1)
Pre-Construction Stage, 2) Construction Stage and 3) Post Construction Stage. The NWSDB will be

responsible for execution of the Project implementation including the following works;
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- Detailed design of Project'fa(;iiitics

- Planning and supervision of the construction works

- Land acquisitidﬁ and other required préliminary works

- Procurement of and supply of the materials and equipment

- Procurement and furmshing of funds

It is proposed that planning and design, tender document preparation, selection of contractors etc., and
supervision of implementation be carried out through consultant eéngineering services. In the cvent the
'Project is accepted for implementation with foreign assistance, a foreign consultants will usualty be.

appointed to provide above engineering services.

Major activities and organizational requirements in each stage are considered below. A schematic

diagram of the organization for Project Implementéti_on is shown in Figure 13.12,

13.3.3 Pre-Construction Stage

Activities in this stage involves comprchensive activities such as, basic design, detailed surveys and
inve.s'tigati.ons, and detailed design of the recommended j:;lan derived from the feasibi[ity study, also

including engineering services for tendering procedures.

(1) Project Manager

For overall execution, the NWSDB will appoint new DGM (Kalu Ganga Water Supply Project), or
other designation as appropriate to the NWSDB under the General Manager. The appointed new DGM
- will be direcily responsible for implementation of the Project and for coordinating the activities of all

the sections within the NWSDB concerned with mmplementation of the Project.

(2) Steering Commitiee

The Project involves and requires assistance and cooperation from a number of ministries, local
governments and other agencies and in order to promotc coordination necessary for the study,
organizing of a steenng comnuites consisting of higher level officials from the NWSDB and relevant

Ministries/agencies is recommended.
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(3) Counterpart Personnel

Counterpart support to the foreign consultant would-be csseritial for smooth and effective exccution of
thcsc activities Direct '135001at10n of countcrpart pmsonm,l durmg this stage will not only help in
effcctivc transfgr but also in eﬂiment gatheimg and cxchange of vital information and data required for

effective planning and design of facilities.”

{4 Technical Committee

Specially during the basic planning and design, major technical decisions have to be made taking into
consideration of iiiier-relﬁted matters that affect the future performance of the watcr supply scheme.
These include, future river déveldpiilent pléns water use plans inc':luding.ﬁiﬁlfe watcr sﬁpplsf schemes
in nexghbormg areas, enVIronmental problems related o water quality and quaimty etc. Formation of a
technical cmnmlttee conmstmg of technical personnel from ti’lb NWSDB and other relevant agencies is

recommended.

(5)  Participation of RSC (Planiling and Coordination)

Considering the present and future role of RSC (GC) who w1ll eventually be in charge of opemtion and
maintenance of this water supply scheme, its participatmn m the Pl’OjeCl from the early stages of
implementation is recommended. Similarly, the participation of RSC (Western) in the planning process

is beneficial as this RSC is responsible for the areas adjoining Greater Colombo.

(0) NGO Participation

In order to sort ont any problems or issues that may crop up at later stages in connection with {and
ac'quisition, environmental and consumer related matters, ‘public opinion may be heard by involving

NGOs when necessary. This coordination may be handled by the Public Relations unit of the NWSDB.
13.3.4 Construction Stage
‘Construction stage involves all activities of the Project implementation from awarding of t_lie contract to
the commissioning of facilities constructed, .

(1) Organization for Construction Management

This stage involves from awarding of contract to the comrnissioning of facilities constructed. As an -
established practicc the Construction Division of the NWSDB prowdcs major pro;ects implemented
with forcign assistance with the necessary engineering support scrvices in construction management

right from the awarding of contract up to the handling over of completed facilities. “This division which
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has accumulated expericnce in construction management will act as the consultant to the NWSDB for

construction supervision while the foreign consultant will be in charge of total project management.

A special project team needs to be 'orgftnized under a Scnior Projcct Manager. The orgfnmzattonal
arrangement may be as shown in Flgure 13 12. During the construction stage it is mlportant to have

‘emphasized involvement and parlicipation of the RSC (GC).

Construction ac'tivitie_é will be spread over several distant locations simultancously and therefore,
construction site offices need to be snitably located and coordinated from a central location, for

example from a Project Office at the sitc of treatment plant where activities will be extensive.

(2) Stecring Comumittee

To promote coordination necessary during construction stage among the various agencies involved,

continued guidance and direction by the steering committee would be required.

3) Stores Management

For proper control of storage and flow of various equipme'n:t and materials and any other items
~ procured and supplied for the Projecy and handed over to the custody of the NWSDB during the
construction period, it would be necessary to orgamze a suitable stores managcment '\})'blcm and

nu:essary security measures.

(4)  Progress Monitoring Committee

A’ committee for thonitoring the progress of pro_jcét implementation need to be organized. This
committee may consist of the key . personnel from the NWSDB, funding agencics, consultants
responsible for construction supervision and project management, contiactor and any others as

required.

1335 Post Construction Stage

After the facilities constructed under the Project are commissioned and taken over by the NWSDB the
Kalu Ganga Water Supply System will be managed by the RSC (GC) which is considered the most

appropriate organization fit to do so.

‘Water supplied in the Greater Coloiﬁ.b.o Area will eventually be almost doubled by year 2020, T.his.
implies that the RSC (GC) has not only to be strengthened mstltutlonally, but also its organization has
to be restructured in time to come. However, since the Project is to be lmplemented in stages, the
organizational changes may also be done in stages. In the first phase, rather than creatmg a scparate

RSC responsible for the Kalu Ganga System and any other future schemes in the southern parts of
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Greater Colombo, it wonld be appropriate to develop new AGM offices under the RSC (GC) who will
be respons1ble for the f’imhtl(es constructed in the first phasc ‘Whether to set up a separate RSC for _
Greater Colombo South, or separate DGM ofﬁces for thc, northern and southt,m arcas undcr the'
existing RSC (GC) will onl},r be a matter for later consideration and depends not only on the opcranon-
and management per fonmncc of the orgamzatlon set up for the fiest phase but also on the status wath

regards to the proposed GCWSSA.

Therefore suggesnons on orgamzation plannmg arc made hcre presuming that the RSC (GC) will be
strengthened with additional staff under existing or new AGM offlces The basic areas considered

under the “after construction™ stage are as follows:

{n Intake, Production and Transmission facilities

M.anagement, operation and maintenance of these facilitics may be brought under the responsibility of a
new AGM assigned for this purpose with his office located near the proposed treatmient plant. Basic

organization is as shown in Figure 13.12.

(¥} Water Quality Tésting, Monitoring and Control

All activitics from samplmg to testing required to ensure productlon and supp]ymg of safe and h:gh
quality water w:ll be handled by a plant laboratory headed by a Chemist rcportmg to the AGM. The
tests include . physical, chemical, bacteriological and those for unit operataons. In addmon, thi_s:
Iaborétory will assist in a water quality monitoring program which should be systematiéally planned
and preferably impleiﬁéntcd by the Central Laboratory of the NWSDB with a view to take timely

corrective measures against any future deterioration of the quality of the Kalu Ganga water source.

3) Distribution Facilities
The existing AGM (Distribution) section need to be strengthened with additional (arca) Manager/s
assigned to take charge of the service areas newly introduced under the Kalu Ganga Systérh. Staff
under other supporting sections for metenng, leak detection, commercial and public re]attons also need
to be increased in proportionate with the additional load on their functions.
(4 Reduction of Non-Revenue Water (NRW)

As a p'roject has only been jﬁst launched for this purpose of reducing non ‘revenue water, the
organization requirements under the AGM (UFW) are yet to be defined. The AGM (UFW). will assist
AGM (Distribution) through the fatter’s staff in NRW reduction efforts.
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(5) - Operation and Maintenance

Operation and maintenance of facilitics under the Kalu Ganga System will be handled by the AGMs
who are respectively n charge of the facilitics. A program for operations and maintenance of major
facilities is recommended in Table 10.1. Preventive maintenance is strongly recommended and detailed

schedules for this purposc need to be prepared in consultation with manufacturers and suppliers,

{(6) Biiling and Coliections

The existing system of mcter reading, billing and collectton may be continued with necessary
modifications. Particularly with regards to the developing towns away from the city center, collection
mechanism needs to be improved, for example by popularizing payments through retail shops, post

offices efc., considering consumers’ convenience.

(7 Store Management

For proper control of storage and flow of various items requircd for routine operations and
maintenance, an improved stores management system that links with the accounting system must be

introduced.

(8) Performance Evaluation of the Project

To ensure that the investment on the Project is effectively utilized and maintained to provide a safe and
stable water supply,' it is necessary to monitor and evaluate the performance of the é}'stem regularly and
throughout all° comnponents of thds_ystem so that necessary and timely measures could be taken. ltems
of monitoring and cvaluation shaﬂ include not mercly the mechanical performance of facilitics, but also
organizational and manélgement performance. These will include the performance indicators already
identified for the management information system. This activities may be implemented b the
Performance and Management Ahalysis Umt under the Addl. GM (Cdrporate Planning) with the
support of RSC (GC). '
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14, FINANCIAL PLAN FOR THE NWSDB

Iﬁ seeking to fulfilt the mission to serve as the princtpal agency responsible for providing a safc and
acléqiiatc water supply to the pophlatidn of Sri Lanka, the NWSDR recogmzes the need to conduct its
opcrations within accepted criteria of financnl viability (which ar¢ to change flexibly in cope with the
social needs and the mstltut:ons reqmrements) and to eliminate 1ccogmzcd deficiencies over a
reasonable period of tite, thereby attaining a satlsfactory balance between the quality of service

provided and the cost to its customers of providing the service.

141  Financial Performance of the NWSDB

Taking into account the characteristics of water supply sector in the developing countries such as Sri
Lanka, where the water demand/suppressed demand will continue to be above the supply capacity, the
revenues could be expected to acerue at a steady growth as far as the water facilitics be eXpancled. ina

proper manner.

The current 'ﬁnancial position of the NWSDB is represented by Table 14.1 which shows a whole image
of ‘the latest financial status with fmajor financial indicators such as total assets, long-term l.iabilities,
shareholders’ equity, retained earnings (deficit), revenues, etc.

14.1.1 Unitary Tariff Rate & Operation Cost

The umtary tariff rate by group has been set up based on the current tariff structure to make simplified -

the pro;ectxon of future revenucs.

The unitary tariff is classified into the following, five groups in due consideration of current tanift rate,

user's characteristics, assumption volume, etc. as shown in Tables 14 2, 14.3, and 14.4.

Group ' Category

1. Domestic Domestic, Yard taps, Religious institutions
2. Non-domestic ' Comunercial, Government sector
3.  Oihers Hotels, Industries
‘4. STD/Post _ ‘Standposts
5. Bulk Bulk to local govemments

The above tables represent water consumed, water salcs, collection, number of connections, etc., for
3

each category and each group.

The water consumed énd the sales in 1993 for each group are graphically depicted in Figure 14.1.
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