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6 KALU GANGA WATER SOURCE
6.1 . Need for Kalu Ganga Development as Water Source

With commissioning of ﬂxc 40 mgd new Ambatale treatment plam.in Janvary 1994 the maximuum
treatment capacity of the Ambatale plant'is now augmented to 103 mgd (469,000 m’/d). With the '
increased treatment capacity, salinity intrusion in the Kelani Ganga is becoming a major concern since
the Ambatale plant has expericnced stoppages of water intake due to salinity in 1991 drought period.
It is feared that salinity intrusion will occur more frequently when the 103 mgd plant will be in full

aperation.

As shown in the water demand projection in Chapter 4, the existing system will not be able to satisfy
the demand for 2005 which includes the demand for the scheduled éxpémsion at east, south and north of

Greater Colombo. Water shortage will likely occur sometime after 2000,

Increasing the existing capacity of the Ambatale plant in substantial amount will however not be likely
considering the salinity problem. At Kalatuwawa and Labugama, the water production capacity will
not be increased above the present level due to the limitation in the capacity of the impounding
reservoirs.  Under the present circuhmta.nccs_ and for achieving the stable water supply meeting the
future demand, it is inevitable that new water sources stable both in quantity and quality be planned

and developed.

The Kalu Ganga is the most probable option as a new water source for the Greater Colombo water
supply from the aspects such as safe yield, water quality and location. Not only as an additional water
source; having .two sources will bring the \.vater supply system a great advantage in terms of safety for
emergency. By pfoviéion of inter connected iransmission system, either of sources will be able to

supply water in case the other sources will be shut down or will face a lack of raw water.

From these points of view, the Kalu Ganga water is proposed as an additional water source for the

Greater Colombo Water Supply System.

6.2 General Description of the Kalu Ganga
6.2.1 Basin and River

The Kalu Ganga is located in Kalutara and Ratnapura districts in the southerri-western part of Sri
Lanka. The catchment area is estimated at 2719 km® The Kalu Ganga originates from Adams Peak
and flows through Ratnapura. Length of the river is about 124 km with the elevation difference of 450

m between the river-shed and the river-mouth.



6.2.2 Rainfall

In and around the basin of the Kalu Ganga, there are more than 30 rainfall gauging stations. Ambng
them, daily rainfall rccords for the period of 1983 to 1992 at five rainfall gauging stations under the
mamgcmwt of the Dep"artment of Meteorology are collcc,ted The mean annual rainfall in the pet iod of
1982 to 1992 «u these stations are as follows:

Ciyde Estate 2,850 mm

Horagoda 3,419 mm

Rayigama 4,270 mm

Wellandura 2,562 mm
Ratnapura 3,659 mm

6.2.3 Present Use of River Water

The present use of river wqtcr of the Kalu Ganga in the reaches downstream of the proposed mtake site
is 0.35 m’/s including some planmn&, ﬁgurc in the near futore. These are mdustrnl water use and
water supply by Kalutara intake. -Accordmng to the Department of Irrigation, there is no irrigation

scheme along the Kalu Ganga.

6.2.4 Exnstmg Develapment P]ans for the Kalu Ganga
(1) Gem Mmmg Project

An Presidential Committee was formed on 1st December 1993 and recommended a ban on mechanized
gem mining until detailed studies have proved that no damage to the environment will be caused by
such activitics. It also recommended that the pilot scheme should be banned in the preseﬁt socio—
political context. The President, D.B.Wijetunga is reported to have told the Commitiee that their
reconumendations would be implemented on obtalmng C abmet '1pproval Cabinet_ approval was

announced on l9th Janmry 1994,

(2) Kukule Ganga Hydropower Projcct

The Kukule Ganga Hydropower Pr(ucct site is located south-cast of Colombo at about 70 km air-
distance in Karawana division of the Ratunapura district. The projeet is set up on the Kukule Ganga
which is a tributary of the Kalu Ganga with an annual mean flow of 30.4 m*/s and an average annual

rainfall of 3,750 min at the project site.

An implementation schedule for the construction has been proposed with the commencement at carly -

month of 1995 and commissioning in the beginning of 2000.

It is envisaged that the water use for the hydropower purpose conducting run-of-river type will not

bring about any water shortage to the down reaches so far as the quantity is concerned.
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3) Other Projects Planned for the Kalu Ganga

Presently no development is proposed by the related agencics except for ones described above. The
Dopartment of Industry is said to have a plan to move the industrial zonc from the Colombo area to the

Kalutara area ncar the river-mouth of the Kalu Ganga. But no definite plan is established yet.

6.3 Extent of Salinity Intrusion
{H Saline Water Measurement

Saline water measurement along the Kalu Ganga was conducted by the Study Team on 31 January, 9

Febmary, and 4 March, 1994, The results arc shown in F igufe 6.1.

(2) River Profile

The river profile of the Kalu Ganga is prepared based on the topographical map around the river
surveyed in 1970's now being kept at the Department of Survey, longitudinal and cross-sectional
pro.rﬁl.es of the Kalu Ganga survéyed in 1989 by Irrigation .Departrr.nent, and the results of water depth
measurement on the occasion of salinity measurement by the Study Team.in 1994, The river profile is

shown with the result of saline water intrusion analysis.

{3) Tide at the River-Mouth

“The tide at the river-mouth of the Kali Ganga has the same clevation with that at the Colombo Port.

(4) Saline Water Intrusion

The anélysis:of sea water intrusion for the occasion of design drought:c:)f the river has been conducted
~on the basis of the presently available data and by using the "Farmer-Morgan” formula. The profiles
of salt wedge are calculated for the following three cases of discharges and two cases of tide (lngh tide
and low tide);
Q, = 144.m%s (Q, = 10 year drought without water intake for the Project)

Q,=122m's (Q,=Q, - water intake for the 2010 demand)
Q.= 10.0 m'/s (Qs = Q, — water intake for the 2020 demand)

high tide : elevation of tide = 0.32 m MSL

fow tide : elevation of tide = —0.18 m MSL
The profiles are shown in Figure 6.2. As scen in this Figure, the salt wedge reaches more upstream of
the proposed water intake site for the case of high tide and the discharge of 10.0 m’/s. For the other
cases the saline water intrusion seems to be interrupted by the rather high river-bed in the reaches

upstream of the Kalutara Intake Station.
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Figure 6.1  Result of Saline Water Measurement
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Figure 6.2 Longitudinal Profile of Salt Wedge




According to the present analysis on the saline water intrusion; the saline water at the :p'roposcd intake
site will be about 63 percent of the total depth of 3.75 m for the case of high tide and water withdrawal
of 4.4 m*s for the 2020 demand. In other words, the fresh water depth at the prdposed intake sitc will

be about 37 percent (1.4 m) of the total depth.
6.4 Safe Yield

6.4.1  Probable Annual Minimum Flow at Putupaula

Probability analysis on the annual minimum flow at Putupaula is made by using the log-normal method
and Gumbel method. And it is concluded that Gumbel method should be adopted for the past records.

The result is presented in Table 6.1.

Table 6.1 Probable Annual Minimum River Flow

Return Period Probable Annual Minimum Flow by Gumbel Method
{year) ‘ -~ (m'/s)
5 - 167
I o i4.4
20 12.7
30 o ' 11.9

6.4.2 Existing Water Use

Existing water use along the Kalu Ganga in the objective reaches are the industrial use rather than

water supply. “The total amount is estimated at about 0.35 m'/s.

Other than these, in the reaches downstream of the Nzirthupana bridge, the water transport seems active
as many ferry facilitics arc found. The other use is nof presently observed. No major future use of the
river water is proposed other than the Kukulegama Power Generation Project as discussed in the

previous scetion.

6.4.3 River'Mﬁintenan.ce Flow

For any development plan of river water use, the river maintenance flow should be taken into
consideration. At present, no river law nor any regulation on river maintepance flow other than the

environmental acts are in force,

River maintenance flow generally should be determined based on the factors such as water transport,

fishery, natural view, protection of saline water intrusion, protcction of river-mouth closure, protection



of river f'lCilltlcs maintenance of underground watcr—tabl{: prot:,ctlon of flora and fauna, m'untcn'mcc,

of water quallty existing water use, ctc.

Regarding the water transport in the downstream reaches, the main factor of the river water-level

during low flow period seems to be the tide, not the discharge itself,

| One of major factors for the river maintenance flow is an issue of river-mouth closure. This is the
combincd phenomena due to the low dlsc,harge of the river and the littoral drift along the sea shore.
Presently the river-mouth of the Kalu Ganga is much influenced by the littoral drift. Thc river-mouth,
i the dry season, is rather small even though the basin is wide. Even now the river-mouth of the Kalu

Ganga is excavated by the Department of Irrigation before rainy season.

The other factor for the river maintenance flow is the maintenance of watcr quality of the river from the
view point of environment and the maintenance of flora and fauna, Presently there is no standard on the

water quality of the river defined in the form of a regulation or the law.

6.4.4 Available Water of the Kalu Ganga

Regarding the quantity, the discharge of the Kalu Ganga is cstimated at 14.4 m*/s for the drought of 10
year return period. The return period of a drought on which the water supply plan should be based on,
may nced to be discussed in consideration of the social welfare situation and from the view point of

social service,

At the proposed intake site, the depth of a layer of fn,sh water is estimated at approximately 1.4 m on
the saline water wedge with the river discharge of 10.0 m ¥s after the water mtake (14.4 m*/s minus 4. 4
m *fs withdrawal for 2020 demand) and at the time of the high tide. This may suggest that the proposed
water withdrawal at the proposed intake site be still possible without such scrious influence of saline

water.

Tn cbnside:rétion of various unknown mechanism and factors on the functions of river maintenance flow
~of the Kalu Ganga at present, it may be suggested that the water withdrawal in the downstream reaches
be tentatively limited within the range that the minimum flow after water withdrawal for the return
period of 10 years is more than the past minimum flow of 11 m¥s. This can be understood that the

plan would not worsen the situation in the past natural situation.



6.5 Water Quality

Comparison of the water quality data with the proposed Sri Lankan Water Quality Standards for
Different Uses shows that the Kalu Ganga water complies with the criteria for 'Drinking Water,

Conventional Trcatment'.

The water quality data characterizes the Kalu Ganga water as having low to medium turbidity and
color, soft, with low alkalinity, chlorides and dissolved solids. No heavy metals were found to be
present. The nitrate and phosphate figures are high enough to support algal growth, though this will
not be a problem provided the raw water is fed directly from the intake facility to the treatment works
process stages. Some ﬁlamentou§ élgae may appear on the side walls of channels etc. but regular

clcaning will prevent any problems from occurring,.

" Comparison with analytical data from the Kelan: Ganga shows the two rivers to be broadly similar but

the Kelani salinity figures indicate the presence of saline intrusion on occasions.
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7. PROPOSED LONG TERM DEVELOPMENT PLAN
7.1 Balance.in Water Demand and Supply

Figures 7.1 and 7.2 show a proposed allocation of water demand and source to supply and the

transmission diagrams proposed for the water demands in 2010 and 2020, respectively.

7.2 . Kalu Ganga Water Supply System Recommended
7.2.1  Qutline of the System Recommended

The raw water will be taken from the Kalu Ganga at the infake station to be constructed at
Udugammana Village, Madurawala, approxilnzitély 1.6 km downstream of the confluence of the Kalu
Ganga and the Kuda Ganga.  The raw water will then be pumped to the proposed water treatment plant -

after screening and grit removal.

The proposed water treatment plant wiil be constructed on a mount to be graded at an clevation of
+11.0 m MSL along the road branched from the road B157 and going to the Horana Intake station.
The raw water will have treatment of chemical coagulation, sedimentation and rapid sand filiration.
The sludge settled in the sedimentation basins will be withdrawn and pumped to the sludge fagoon.
Béckwa’sh drain from the filters will be returned to the 'receivihg well to minimize the discharge to the
nearby watercourse. The treated clear water will be lifted up to the proposed high level reservoir to be
constructed dn the hill with an clevation of about +100 m MS1L. and approximately 3.0 km northwest of

the water treatment plant.

The clear water will be directly transmitted by gravity from the proposed high level reservoir to the
cxis;ting Dehiwala Reservoir _(G4)_, the existing Moratuwa Reservoir (G5), and the existing Panadura
.Reser.voir (G and Panadura Tower (GIQ). Proposed Piliyandala Tower and the existing
Bandaragama Tower will be tapped from the proposed transmission main at Pilivandala and

Bandaragama, respectively.

7.2.2 Intake Facilities

The location and layout of the intake station are shown in Figures 7.3 and 7.4.
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The raw water will be normally taken from the Kalu Ganga through the intake mouth with a bottom
clevation 6f <0.900 m MSL. T h.c Q‘toﬁ log‘\:vill be provided with the intake mouth so as to raise the
bottom clevation of the intake mouth to -0.900-m MSL at the time of salinity intrusion of which the
water !evc,l 18 estxmatt,d at ~1.06 m MSL at the 1oc'mon of the intake mouth under the condition of an
annual minimun river flow of 14 4 m3/sec w;th a return period of 10 years and ﬂu, intake amount of'

4.0 m3/sc_c (382,000 1113/d) for 2020 water demand at tlle high tide.-

The raw water will be introduced through the screen and intake gate the grit chamber which will be
covered with concrete and soil for safety and prcvention of the leaves from entering. 'Ihc mlct and outlet

gates wﬂl be prov1dcd with each chamber

The raw water will be then pumped up to the water treatment pléﬁt after grit removal. In the intake
pumping station the pump motors and electrical equipment will be installed on the first floor with an

elevation of +10.00 m MSL against the flood.

7.2.3  ‘Treatment Facilities

Design parameters and capacity of the facilities together with required area coniputed are summarized
in Table 7.1. For determining design capacity, 5 percent of allowance and, in like manner, 20-50
percent for the requlrcd area, are taken into consxderatlon The required area for a water treatment

piant resulted in apprommatclv IO ha in total.

Table 7.1 Design Parameters of Water Tréatmeﬂt Plant

Design  Parameter

Facility
Receiving Well Retention Time 2 min
Mixing Chamber | Type - Hydraulic Mixing
Mixing Time 2 sec
Retention time “2min
Floceulation Basin Type Baffled Channel
Retention Time 25 min
: GT 50,000
Sedimentation Time Type Horizontal Flow
Retention Time’ 2.5 hours
Surface Loading 25 mim/min
Depth. Co4me
Overflow Rate 500 m3/m/d
Rapid Sand Filter {Type . Rising-level, Constant Rate
' Filter Media Sand
Filiration Rate 120mid.
Filter Wash Self-backwash plus Surface Wash
Chlorination Chamber Retention Time 2 min
Clear Water Reservoir Retention Time 1 hour




Figure 7.5 shows a layout of the proposed trcatment plant.

7.2.4 Transmission Facilities
Layout and system diagram of the transmission system required for the development of the Kala Ganga

Water Suppﬂy Project are shown in Figures 7.6 and 7.7.

7.2.5 DiStI‘i.i)l:ltli():l Facilities
(1)  Dehiwala Service Arca

Most of the land in the Dehiwala service area lies below 15 m MSL. It-will be possible to serve most
of the area directly from the ground reservoir and provide satisfactory pressures. If this modification is

‘made, it wifl help reduce leakage by téducing supply pressure as well as reducing pumping cost.

This recommendation follows the study named as “Operation and System Control of the Greater
Colombo Water Supply System” prepared by Engincering-Scicnce and Resources Development

Consultants in 1988,

With this zoning, Dehiwala area is divided into three zones as follows:

North Zone : " Area north of Dehiwala canal. To be supplied from water tower G9.

Low Zone : - Area to be supplied from Dehiwala Ground Reservoir G4. A new
distribution main is proposed to be laid as shown in distribution
pipeline layout.

High Zone : Area to be supplied from water tower G10. This zone stretches south
along Galle Road.

{2) Moratuwa Service Area
As well as Dehiwala, most of the land in the Moratuwa service area lies below 15 m MSL. It will then

be possible to divide the area into two zones according to elevation.

This recommendation also follows the study of “Operation and System Control of the Greater Colombo

Water Supply Sy_stein” as well as for DPehiwala.

With this zoning, Moratuwa area is divided into two zoncs as follows:

Low Zone : Arca to be supplied from the new water tower.

High Zone : Area to be supplied from water tower G6. This zone also covers the
southern area stretching to Panadura.
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(3)  Panadura Service Area

Panadura service arca covers cntire Panadura U.C. At present, Panadura area is divided into two
pressure zones by clevation. A northern part of Panadura is supplied from water tower G12 which is
supplicd water from Panadura reservoir G7 by pumping. Reservoir G7 also directly supply the rest of

Panadura U.C. by gravity.
The existing zoning is recommended fo be used in future distribution.

' {4) Kesbewa Service Arca

This service area is the area scheduled to be implemented under the Towns South Projcct under OECF

finance.

The area is divided into two sub-areas considering the topography as listed below:

Main Arca:  Area along Piliyandala road and its surrounding. To be supplied from the
proposed new transmission main from the new treatment plant at Horana. It is
proposed to construct a water tower which will directly receive water from the
new fransmission main.

Sub Area : Area located north-castern. This area is located close to High Level Road so
' " that it is proposed to be supplicd water from the Kalatuwawa-Dehiwala
transmission main which is runniag under High Level Road.

(5) Keselwatte Service Area
- This area will also be implemented under the OECF financed Towns South Project. This area has a

narrow shape along old Galle Road. It is proposcd to build a water tower for gravity supply therefrom.

Water will be transmitted to the water tower from Moratuwa reservoir by new pumping station.

{6) Homagama Service Area

This arca will also be impleme.nted under fhe’ OECF financed Towns South Project as well as
Keselwatte. Homagama service area covers a central arca of Homagama P.S. Treated water is
planned to be supplied to a new .gro_lmd reServoir from the existing Kalatuwawa - Dehiwala main. A
high level reservoir is proposed at the elevation of +40m MSL to receive water by pumping from the

ground reservoir and distribute i to the service area.

(7) = Bandaragama Service Area

There is an existing distribution system at the town center of Bandaragama consisting of deep well,
water tower and distribution pipelines. In the future devclopment plan, the water tower is proposed to
be supplied water from the proposed transmission main laid from Horana along the national road AS8.

Some expansion to meet the 2010 demand is proposed to be implemented.
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8 Horam Service Area

The oxlstmg Horana water supply system covers the entire Horana U C. Water taken from Kaltu
Ganga is convcyed to the hlgh level ground reservoir located at the hilt side north of Horana town
center. Water is then distributed to the service arca by gravity. The existing d;strlbut;on plpehnes wiil
bé used for future with neceésary reinforcement by constructing additional pipes. There will be no

expansion of the service area to outside of Horana U.C. area.

7.3 Phased Implementation Plan
7.3.1 . General

The design target years for the Kalu Ganga Water Supply Syste_ni are set at 2010 for tlle_F(_:asibiliiy '
Study and at 2020 for the long term development plan. Based on these design farget years, the
implementation plan is divided into two Phases: 1) Phase 1 from present to 2010, and 2) Phase 2 from
2011 to 2020. Each phase is further deivided into two stages to reduce the investment in cach of the

. implémentatioh'. Siaging plan is schcmatical[y pré‘éntéd n Figiire 7.9.
Fagcilities constructed in each stage arc summarized in Table 7.2 below.

Tablc 7.2 - Stage Conétruction Plan

Facilities ' Phase 1 (2010) Phase 2 (2020)
Stage1 :  Stage? Stage | Stage 2
| Intake Station R ' :

* intake mouth 171 - - -
* grit chamber : 1/2 . P 172 -
* intake pump ' 1/4 ‘ 1/4 14 1/4
* pump station 1/2 : - 1/2 -
Raw Water Transmission i line - 1 line ' -
Treatment Plant
* major treatment facilitics - 1/4 14 o 1/4 ' - 1/4
* major pump cquipment . 1/4 ] 1/4 1/4 1/4
* power receiving system . . 171 - B -
* major building 11 - . - -
Clear water transmission to Panadura : to Dehiwala j duplicate to -

' ' ' ' Dehiwala -
Distribution facilities Moratuwa | Other areas reinforcement in each area
Note:  The figures show the rate of facilities to be construcied in the particular stage fo the full facilitics in

2020,
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7.3.2 Intake Facility

Entire part of the intake mouth for the 2020 demand will be constructed i the first stage. Grit chamber
and pumping station will be constructed for the 2010 demand only. Future expansion of grit chamber
and pumping station for the 2020 demand will be made in the adjaccnt site as shown in the layout.

Pumps for 2010 demand will be installed in two stages.

7.3.3 Raw Water Transmission Pipeline

Raw water transmission will be carried out by a single pipeline for the 2010 demand and by an
- additional pipeline to meet the 2020 demand. The first pipeline of a diameter of 1500 mm for the 2010

demand will be constructed in the first stage.

7.3.4 'Water Treatment Plant

The treatment plant for the 2010 demand will have a capacity of 40 mgd (182,000 m’/d). Facilities
expanded for the 2020 demand will be constructed in later phase although the layout plan of the plane

should consider the entire facilitics for the 2020 demand.

. For the facilities for Phase 1 (2010 demand), it is proposed to construct 20 mgd of treatment capacily
n the first stage and another 20 mgd in the second stage. Buildings which are difficult to divide in two

stages will be constructed in the first stage.

Phasing for Phase 2 for the 2020 water demand will Itkely be implemented in the same manner as the
Fhase 1 implementation.
7.3.5 Clear Water Transmission Facility

Clear water transmission pipeline is a major part of facility which will need large investment. It is
financially effective to divide the pipeline construction into two stages as well as the treatment plant.

_To avoid a large amount of investment in Stage I, the following expansion s recommended.
] Extend the 500 mm main from Pokunuwita Junction to Panadura

0 Branch line from Piliyandala to Moratuwa is assumed to be constructed in the Towns

South Project.

0 Extension of the 1200 mm main for Piliyandala and the 1000 mm main for Dehiwala

will be made in stage 2.

7.3.6 Distribution F acility
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Expansion of distribution system will be made in stage including the Towns South Project which is
presently ongoing under the OECF finance and will likely be compleied prior to the commencement of

the Kaln Ganga Project.

These service arcas under the OECF project are all new arca as follows:

- Kesbewa Area
- Homagama Area
- Kesclwatte Arca

Areas other than the scope of the OECF project alréady have the existing water supply facilities as
described in'the other part of this réport. 'I'he.sco'pé proposed in the Kdlu:G:zinga:Wafer Supply Project
is considered as reinforcement or modification of the existing distribution system to meet the future
demand. Such area will be:

- Dehiwala Area

- Moratuwa Arca

- Panadura Area

- Bandaragama Arca

- Horana Area

Of these areas, Moratuwa area is given high priority for reinforcement of the distribution system since
there are fewer pipes in the area compared with the other area and the demand for water supply is high.
Moratuwa area is therefore recommended to be included in the first stage implementation while the

other areas will be implemented in the second stage.

7.4 Relationship with Other Projects

The Kalu Ganga project is proposed to augment the water production and water supply capacity of the
Greater Colombo water supply system. It will provide an additional water source so that the Greater
Colombo water supply system will be able to cope with the increasing water demand and proceed with

the expansion of the service area.

Along with the need for the Katu Ganga Water Supply Project, several projecis are ongoing in Greater
Colombo for the expansion of water supply. Relationship between the Kalu Ganga project and the

other projects, particularly the service arca expansion projects, is discussed in this scetion.

(1) Towns East of Colombo Water Supply Project - OECF financed

The service area for this project consists of three arcas such as : Battaramulla, Pannipitiya and
Kaduwela. Battaramulla service arca will be supplied water from Ambatalc treatment plant via the

new 1100 mm Ambatale-Tubilee transmission main, Pannipitiva and Kaduwela will receive water from



Kalatuwawa - Dehiwala and Kalatuwawa - Maligakande transmission mains, respectively. Therefore,

this project will have no direct relation with the Kalu Ganga.

{2) Greater Colombo Water Supply System - Coverage of Southern Urban Areas (Towns South
Project) - QECF financed . _
Under this pro;cct cxpansion of threc scrvice arcas will bc :mplemcntcd cons1stmg of Kesbewa,
Keselwatte and Homagama The detailed design for the pI‘Q}ECI is scheduled to commence in 1994
Construction of the distribution facilitics is scheduled to be commenced in 1996 and be completed in

1997.

Ouwt of the three service areas, Homagama service area is planncd to teceive water from the
Kalatuwawa - Dehiwala transmission main so that there will be no direct relatlon with the Kalu Ganga
project. Kesclwatte is planned to be supplied water from Moratuwa either by pumping from the ground
reservoir G5 or by gravity from the water tower G6 depending on the detailed analysis in the detailed

design.

" Kesbewa is divided in two zones as described in Section 7.2.5. Kesbewa sub-area will be supplied

~water from the Kalatuwawa-Dehiwala transmission mam.

Kesbewa main area was planned, in the Master Plan Update, to be supplied from new Jubilee reservoir
via a 700 min ne;.\' transmission main since there was no other source considered to obtain water at the
time of the preparation of the feasibility study for the Tows South Project. This area is however
proposed in the Kalu Ganga Project to receive water from the new Kaly Ganga system via the new
transniission main connecting Horana and Dehiwala. This scheme is contradicted from the original
transmission plan for Kesbewa which proposed the 700 mm transmission main to be constructed.
Water transmission for Kesbewa from the Kalu Ganga system is however more economical and

tcchnic.ally reasonable if the Kalu Ganga Project is to be implemented.

The original scheme t]ubilcc io Kesbewa) was proposed before the commencement of this feasibility
_study on the Kalu Ganga Projeet so that it does not suit the development planning of the Kalu Ganga

Project.

As an alternative, water transmission from Maharagama reservoir to Kesbewa shows the minimum
cost. Although this plan will need construction of a pipeline for temporary transmission from
Maharagama to Piliyandala, this pipeline may be able to transfer to distribution main when the Kalu

Ganga water will be supplied to Kesbewa, With this water transmission, the two existing transmission
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mains to Dehiwala reservoir (from Ambatale and from Kalatuwawa) wili be used as it is presently used

without increase in transmission amount for Kesbewa or Keschwatte.

This alternative transmission plan is thereforec recommended to be implemented in the Towns South

Project from a view point of economical investment.
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8. SCOPE OF WORK FOR THE FEASIBILITY STUDY
8.1 Service Area
Areas to be covered in the Feasibility Study arc as follows:

Dehiwala-Mt. Lavinia M.C.
Moratuwa U.C.

Panadura U.C.

Kesbewa P.S.

Panadura P.S. (including Keselwatte)
Homagama P.S.

Bandaragama P.S.

Horana U.C,

8.2 Population Served by the Project

Scrved population which will receive direct benefit from the Kalu Ganga Water Supply System is

projected as folloxx*é:

Year

Service area
2005 2010 2020

CM.C. ‘ . 0 134,311 450,131
Dehiwala M.C. 11,426 160,779 243,750
Moratuwa U.C. 168,171 175,950 182,610
Panadura U.C. 38,600 38,600 39,300
Kesbewa P.S. 26,226 43,169 91,388
Panadura P.S. (including Keselwattc) 23,508 34,084 59,460
Bandaragama P.S. 2,908 5,546 19,426
Horana U.C. o 12,298 13,552 16,290

Total (rounded) 283,000 606,000 1,102,000

Note:  Populations of CM.C. and Dehiwala are projected from the proportion of water demand to be

supplied from the Kalu System.

Homagama is excluded from the served population projection since it will be supplied from

Kalatuwawa. -

8.3 Water Demand

The water demand for the Kalu Ganga Water Supply System is projected at:

for 2005
for 2010 _

67,000 m*/d (14.7 mgd)
182,000 m’/d (40 mgd)

84 Facilities to be Involved

The facilities to be examined in the Feasibility Study shall be as follaws:

) - Intake Facilities

Intake station with a intake capacity of 191,100 m*/d for the 2010 water demiand

d-1




2)

3)

4

3)

6)

Raw Water Transmission Facilities
Pipelinedia. 1,500 nun x approx. 7,670 m
Treatment Facilitics

Water treatment plant with a treatment capacity of 182,000 m*d for the 2010
water demand ' '

Clear Water Transmission Facilitics

From To
1. Water Treatment Plant High Level Reservoir
2. High Level Reservoir Pokumuowita Junction
3. Pokunuwita Junction Pilivandala
4. Pilivandala - Dehiwala
5. Piliyandala Moratuwa
6. Pokunuwita Junction Panadura

Storage Facilitics

High level reservonr

Tower for Moratuwa low zone

Tower for Kesbewa main arca

Ground reservoir and tower for Keshewa sub area with pumping station
Ground Reservoir and high level reservoir for Homagama with pumping station
Tower for Keselwatte

Distribution Facilities
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9, DESIGN OF FACHLITIES
9.1 Intake Facilities

Major facilities and equipment at the intake station for the 2010 intake amount is as shown in Table

9.1.

Table 9.1 Major Facilities and Equipment at the Intake Station
. :Namc -, . Dimensions/Spec. No. of Unit Remarks
Intake Mouth 3.0mW x 10.1mH x 14.6mL x 4 1 w/ stop logs and screens
: lanes : v =27 cifs
box culvert =~ C v =27 cm/s
Intake Box Culvert 3.0mW x 24mH x 26.9mL x 2 1
- lanes . L T '
Grit Chamber paraliel flow, rectangular 5 “tv=33cm/fs
7.0mW x 7.0mH x 54.7mL
Pump Well : 1 30.8mW x13.4mH x 8.0mlL Lo 1
Pumping Station 32.0mW x 9.2mD x 7.5mH |
Intake Purip Vertical mixed flow pump g Motor 160 kw, 6kV
22.1 mYmin, H=29m
Power Receiving ' ' R
Equip. ' '
W : width H : height D : depth L : length v : velocity
8.2 Raw Water Transmission Facilities

One pipeline will be constructed for convey the amount of 2010 demand.

'Pipeline Details

Number of pipeline : 1 line
Diameter : 1500 mumn
Length : 7,670 m :
Pipe material D Mild steel (welding joint)
Flow : Pumping from the raw water intake
Maximum velocity : 1.3 m/sec
9.3 Treatment Facilities

Major facilities and equipment of the treatment plant for Phase 1 (2010 demand) are summarized in .

Table 9.2.



Major Facilities and Equipment of Treatment Plant (Phase 1)

Transmission Pump

21.1 m*/min, H=104m

Table 9.2
Facility - Dimension/Spec. No. of Unit’ Remark

Receiving Well 3.0mW x 2.0mL x 4.0mD 1 ' '
Hydraulic Rapid | L.OmW x 5.0mL x 1.1mD 2

Mixer _ ‘

Flow .- Splitting |- 4.45W x 4.65mL x 1.5mD 1

Chamber : ' ' '

Hydraulic - Vertical flow type: mean velocity =
Flocculation Basin * | 10.0mW x 13:8mL x 3.3mD " | 15-30cmfs
Sedimentation Basin | Horizontal Flow 8 with mechanical sludge
: : 10mW x 68ml, x 4.5mD scraper ‘

Rapid Sand Filters constant rate, variable head, 20 filtering rate = 120 m/d

Lo self-backwashing type = 5.0m/

Clear Water Basin 46.5mW x 60.5 mL x 4.0mD 1
-Sludge - Thickening | 20mW x 30mL x 3.0mD .3

Basin L '

Sludge Drving Bed 20mW x 60mL x 2.0mbD 8

Main Building 1000 m’ - 1

Chemical House 600 m’ 1

Chloring House 200 m’ 1 L .

Heorizontal centrifugal pump 8 Motor 560 kw, 6kV

9.4

One pipeline will be constructed for convey the amount of 2010 demand.

Clear Water Transmission

Pipeline Details
3] Treatment Plant to High Level Reservoir
Number of pipeﬁne
. Diameter
Length

Pipe matcrial

Flow

Maximum velocity

2) After High Level Reservoir

All routes will be one line and will be of ductile iron. Other details are summarized in Table 9.3 below:

“'1 line

1650 mm .
3,000m -

Mild steel (welding joint)
Pumping from the treatment plant

0.99 mfsec




Table 9.3

(After High Lovel Reservoir)

Summary of Proposed Transmission Pipeline Details

- Max.
Route - Dia. (mm) | Length (m) Flow Velocity
. (m/sec)
H.L.E. to Pokunuwita Junc. 1200 6,680 Gravity 1.84
Pokunuwita Junc. to Pilivandala 1200 17,000 Gravity 1.74
Pilivandala to Dehiwala 1000 9.580 Gravity 1.66
Piliyandala to Moratuwa 800 4,800 Cravity 1.44
Pokunuwita Junc. to Panadura 500 15,250 Gravity 1.15
Branch Connection to Mpratmva New 500 50 Gravi ty 155
Tower from 800 mm main
Eranch Connection fo P1l:_yandaia New 400 200 Giavity : 168
Fower from 1260 mm main
‘Branch. Connection to Homagama New : - -
G.R. from Kalatuwawa main 400 200 Gravity 0.87
Moratuwa Res. to Keselwatte Tower 350 3,500 Pumping 1.26
Branch Conitection to Kesbewa Sub ' .
. 300 000 ’ 3
Area G.R. from Kalatuwawa main 0 I Gravity .34
Branch Connection to Bqndaragama 200 180 Gravity 125
Tower from 500 mm main -
Branch ‘Comxsc_tmn‘ to Horana GR 200 2,200 Gravity 111
from 1200 mm main

9.5 Storage Facilities

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

Table 9.4 Surnmary of Proposed Storage Facility
_ Water Level Retention Time
Area - Facility Capacity T.W.L. for 2010 demand
: "BW.L. for 2020 demand
High  ‘Level | Ground Reservoir 30,000 m’ +107.0m 4.0 hours
Reservoir +102.0m 4.0 hours
Dehiwala 1 - - - :
Moratuwa
Low Zone Tower 2,000 m +35.0m 2.0 hours**’
.................. . st 300M |18 hours*®
High Zone - - :
Panadura - -




Table 9.4 Summary of 'P.r:o'posed Storage Facility (cont’d)

" Water Level Retention Time

Area Facility Capacity - TW.L. for 2010 demand
: = : o S B.W.L. for 2020 demand
Kesbewa
Main Arca Tower C2,000m’ | +450m 6.6 hours**
R o . .+40.0m i A .?9.‘1.1'5**)' .....
Sub Arca | Ground Reservoir 2,000m’ +20.0 m 13.3 hours
N R Cooe o 4]150m 6.8 hours 1
Pumping Station 40 Ifsec '
h=130m
N n=3units i '
Tower : 1,000 m’ - +43.0m 266 hours
e +38.0m: '13.6 hours -
Homagama Ground Reservoir 1,500m° +30.0m 9.0 hours
________ ‘ ' +25.0'm 44 hours |
Pumping Station 30 Vsec
' h=25m
......... n=3 units
High Level 1,500 m* +H470m 9.0 hours
o Reservoir ' 1420m | 4.4 hours
Keselwattc Tower 2,000 _m3 . +380m 7.7 hours**
' ' : : +33.0m 4.6 hours**
Note:  Effective retention nme markcd *++} should be added 4.0 hours for the retention in the High Level
Reservoir at Horana.

Facilities for Kesbewa, Homagama and Keselwatte will be constructed under the Tcm ns South Pro;ect
9.6 Distribution Facilities

Distribution facilities required for development along with the Kalu Ganga Water Supply Project is

summarized as shown in Table 9.5,

Table 9.5 Summary of Distribution Pipeline
" Service Area dia, {mm)" material length (m)
Dehiwala M.C. : _ _ :
" High Zone| 300 - 250 DI ' 750
200 -110 PVC 2,680
Low Zone 7006 - 250 DI 7,140
200-110 - PVC 4,020
90 ___PVC 33,500
North Zone| . 250 _ DI - 360
200 - 150 PVC 4,210
90* PVC 20,000




Table 9.5 Summary of Distribution Pipeline (cont’d)

Service Arca dia. (mm) material length (m) |
Moratuwa U.C,
High Zone 250 DL 650
200 - 110 PVC 7,340
_________________________________________________________ 0% e BYC o T1000
Low Zone|  600.-250 - DI S 6,840
200 - 150 PVC 8,550
9o+ - PVC 85,000
Panadura U.C.
High Zone 200-110 - PVC ' 2,590 .
........... 90 . PVC ) ....22,000
Low Zone 400 - 250 DI 940
' 200-110 ' PVC 3,040
9% PVC 43,000
Kesbews : o E ' '
Main Areaj 600 - 250 DI 4,200
: 200 - 110 PVC 19,450
.. 90+ A 125,000
Sub Area 300 - 250 Di 2,850
' 200-110 | . PVC ' 9,340
. 9% PVC 41,300
|Keselwatte - 600 - 250 DI 5,550
200 PVC 9,550
: 9w PVC = 90,000
Homagama 450 - 250 Di 1,910
200 - 110 PVC . 20610
90+ PVC 93,000 -
Bandaragama i10 PVC 1,340
' 00* PVC 12,250
63+ PVC 3,340
Horana 150 - 110 PVC 3,540
90%) PVC 5,000
*  PVC pipe dia. 90 mm is provided for branch pipe (in provisional
T quantity) ' ' .
*) PVC pipe dia. 63 mm for Bandaragama i§ taken from the design by
NWSDB. .
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10. .OPERATION AND MAINTENANCE PROGRAM
10.1  Operation and Mainterance of Facilities

The water supp'ly facilities should be kept such conditions through proper operation and maintenance as
to show the given function at any time, namely as to supply enough good water for water demand with

pressures required.

Any omission or negligence of such proper operation and maintcnance may lead to the unexpected
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 each facility and equipment is mainly composed of
patrol/inspection and maintenance. Patrol/inspection is done to check the normality of the function,
working condition, etc. of cach facility and cquipment, while maintenance is conducted to keep the

normal function of each facility and equipment through cleaning, overhaul and preventive measures.

Detailed operation and maintenance program for intake and treatment plant is presented in Volume 11,

Main Report.

10.2  Operation and Maintenance in Emergency

10.2.1 Against Flood

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 preventing the important facilities from mundation 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.

1£.2.2 Against Salinity Intrusion

The preliminary salinity intrusion analysis shows that the upper level of the salinity wedge is -1:.06 m
MSL under the condiﬁous of an annual minimum river flow of 14.4 m’/s for a return period of ten
years and an annual mean high tide of +0.32 m MSL. At this time the fresh water depth is
approximately 1.4 m. The key location to identify the salinity wedge is a wide area of shallow bed
ifnmédiafely downstream of the Narthupana Bridgé as shown in Figure 6.2 in Chapter 6. This area is

expected to act as a natural barrier against the salinity intrusion.

When the water level of the Kalu Ganga near the intake 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 flle several depths ncar the _Narthupmia Bridge and at the intake mouth to check the
movémeni of the salinity wedge. Although the lovel of the intake mouth is planned to prevent the salt
water ii.lt'rusion‘:if the level of the saline wedge is observed higher than expected, the stop logs ﬁnv be
used to raise the bottom clcvmon of the mhke mouth. Such a prevmtwc system should be kept until

the \\'atcr depth ncar the mtake point will rise above +1 m MSL

10.3 .Water Quatity Control |

The objectivé of water quality control in water supply is to keep the water to be supplied in a clean and
safe coﬁdition._ The water quality of the effluent of cach facility is a good indicator to know whether the
particular faci'lity is properly o:pera.ted and maintained. A water quality surveillance program is

presented in Vélume Ii, Main Report.

104  Staff Requirement -

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

1} Intake station (new)

2) Raw watér transmission main (new

3) Water treatiment plant (new)
4} Clear water transmission mdin 1 (new)

5) High level reservoir (new) :

6) Clear water transmission main 2 (existing and new)
7 Distribution reservoir (new)

8) Distribution pipes (existing and new)

The construction of the Kalu Ganga Water Supply System will take long yeérs from the commencement
to the completion and the staff reqﬁircment for the Project mmplementation varies dépendi'ng its ;:}ha'se'
such as before, during and after construction. As the NWSDB itself has a number of engineers and also
the consulting engincers are expected to be hired in the coufse of the implementation of s.uch a bié;
Project, the staff to be newly recruited is considéred to be mainly those who will be engaged in the’

operation and maintenance of the systern,

The staff requlrement is determined based on the comprehensive cons;deratlon for the structure of the
overall system layout of facxl;tles scale of the plant, composition of treatment Drocesses, management
system, workmg custom and so on. The facilities swhich require the stationed engineers/
Opcratorsfworkers arc the intake station, water treatment plant, hlgh fevel rcscrvonr and d!stnbutmn
reservoirs, As for the transmlssmn and distnbutlon pipelines, the emstmg organization concerned of the

NWSDB is considered to cope with them.

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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11 IMPLEMENTATION PLAN
11,1 Implementation Plan and Schedule
The project is planned to be implcmc'ntcd divided into two phases on the basis of the design target years
of 2010 for the Feasibility Study and of 2020 for the long term development plan with the following
size of requivement.
Phasc 1 (2010) : 182,000 m*/day (40.0 mgd)
' Raw water intake, 2.1 m'/s

Phase 2 (2020) : 364,000 m*/day (80.0 mgd)

Raw water intake, 42 m'/s

Further, it is planned to construct most facilities in four stages by dividing each phase into two stages '
so that the initial investment will be almost leveled in each stage. Implementation periods of one stage
is assumed at seven vears including its design and tender processes. The proposed staging plan is

summarized in Table 11.1 and shown in Figure 11.1.

Table 1.1 Staging Plan

Facilities. : : Phase 1 (2010)
Stage 1 Stage 2

Intake facilities . o
* intake mouth 4/4 -
* grit chamber ' _ 2/4 -
* intake pump ' ' . 46 : 4/16
* pump station 1/2 -
Raw water transmission ' 1 line - -
Treatment facilitics
* receiving well L : : 1/2 -
* sedimentation basin ' 4/16 4/16
* filter _ 16/40 10/40
* clear walter reservoir. . 1/2 -
* high lift pump 4/16 4/16
* sludge drying bed - . - 4/16 4/16
* chemical building 1/2 -
* administrative building U1 -
* storchouse/workshop in -
* staff housing _ 45/56 11/56
* power receiving systein 1/1 s -
Clear water iransmission to Panadura to Dehiwala
Distribution facilities - ‘ Moratuwa - Qther arcas
Note:  nimerator o, of units to be constructed/equipped in the particular stage

denominator ng. of units in the year of 2020

The proposed implementation schedule of stage 1 and 2 of phase 1 is presented in Figure 11.2, having

basic consideration of 1) required water deniand and project size, 2) cormmsstomng time of other water
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supply projects, 3) construction period in cach stage, 4) investment cost in each stagc and 5) loan

repayment pr()]ectlon of the NWSDB

11.2  Modeof Inipiemenﬁitiah

The fund re@ﬁircd for the project implementation will be provided by the Government national budget

of Sri Lanka and/or supportmg loan from donor countr yfies and/or other agencyhes The construction

works of stage 1 of phasc 1 wﬁl be conducted by selected connactor/s thiough prequalification of

bidders and intemational compctitive bidding (ICB) and be divided into the following contract packages

takmg into account the advantages in technical and economical aspects, i terms of nature of works

size of contract, to avoid less attractive to the international construction compamas and other factors

affecting.

Package A:  Intake station, raw water transmlssmn main and clear water tlansmlssmn main to ﬂ1e
high fevel reservoir.

Package B : Water treatment plant and hlgh level rcservmr

Package C:  Clear water transmission main from the hlgh level reservmr to tlu,, Panadura reservoir
and distribution facrhtles
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12.1

PROJECT COST ESTIMATES

Composition of Project Cost

The project cost compriscs the following cost items.

12.2

1)

Direct construction cost .

- prcliminary and general

- direct construction cost

- Business Turnover Tax (B.T.T.)
Land acquisition and compensation costs
Government's administration expenses
Enginecering services expenses

Staff training cost

Price contingency

Physical contingency

Conditions and Assumptions for Cost Estimate

1)
2)
3)
4)

3)
6}
7

3)
9
10.)

it)

Price level : June 1994
Foreign 'exbhange TUSS1.0=Rs490=Y 106.0
Devaluation : 5.4 % ( average of 1990-1993 )

Foreign and tocal cu'rren'cj' pdﬂions ;

- The project cost was estimated divided into the foreign currency portion {F.C.) and

local currency portion (L.C.) categorizing the fund by foreign donor/s into the foreign
currency portion. The unit construction cost were divided into the F.C and L.C with
certain ratio of it which was assumed taking into account the following factors and
other projects being implemented currently.

- availability of skilled and common labours

- productivity and availability of construction materials in domestic market
- productivity and availability of construction plant and equipment
Custom duty 120 % -

Interest during construction : not accounted

Land acqﬁisitién and cmﬁﬁensatidn costs

The land -acquisition cost was estimated by unit cost basis refering cost data from the
NWSDB, and compensation cost was estimated by lump som basis.

Government's administration expenses

15 % of the local direct construction cost
Eng.ineering services expenses

10 % of the direct construction cost
Staff training cost

1 % of the dircct construction cost

Price contingency
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F.C: 2.1 %/year
L.C: 7.4 %lycar

12) Physical contingency

10 % of the dircct construction cost

12.3  Project Cost

The project cost in phase 1 was worked out as summarized in Table 12.1, and tabulated in Table 12.2

and 12.3 for Stage 1 and Stage 2, respectively.

Table 12.1 S11|111nar}' of Project Cost, Phase 1 (for 2010 demand)

~ it million

Stage .F.C. .P.ortion L.C. Port:ion N ='I:'ot-al

: : (yen) O (Rs) - {Rs: equivalent)

Stage | 10,797 3,508 78,499

Stage2 7.148 3110 6414
Total of Phase 1 17,945 5,618 14,913

Among the project financial cost, the direct construction cost was estimated at equivalent Rs 5,620

million for Stage 1 and Rs. 3,556 million for Stage 2, respectively.

12.4 Dis.b.urseméflt Schedule

A disbursement schedule was provided following to the proposed implementation schedule as tabulated

in Table 12.4 and 12.5 for Stage 1 and Stagc 2, respectively.
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Table12.2 Project Cost for Stage 1 of Phasc 1 {(2010)

(unit : thousand

Code Cost Item F.C. Portion L.C. Portion | = Total
3 B ' (yen) ‘ {Rs.) (Rs. equiv.)
100 | Dircct Construction Cost
101.{  General _ 183,200 181,000 265,687
102 | Intake Facilities 895,457 101,971 515,909
103 Raw Water Transmission Main 1,388,385 303,855 945 656
104} Treatment Facilitics 2,797,623 . 379410 1,672,651
105 | Clear Water Transmisston Main 628,956 137,652 428,396
from WTP to HLR
105 [ High Level Reservoir’ | 623,070 133,974 421,997
106 | Clear Water Transmission Main 1,210,706 264,970 824,636
© .| from HLR to the Service Area : - '
107 | Distrbution Facilities 247,537 166,089 280,516
... Total of 101 to 107 7,974,934 1,668,921 5,355,447
108 | BTT.(5%) - = 0 264,695 264 695
100 . { Total of Direct Construction Cost 7,974,934 1,933,616 5,620,142
200 | Land Acquisition and Compensation 0 58,685 58,685
300 | Administrative Expenses 0 250,042 290,042
400 Engineering Services 972,628 112,403 562,014
450 | Staff Training Cost 07,263 11,240 56,201
Subtotal 5,044,825 3.405,086 6,587,084
500 | Price Contingency 771,004 782.903 | . 1,139,363
600 Physical Contingency 931,592 318,889 172,657
Total Project Cost 10,797,511 3,507.778 2.499.231
Table 12.3 Project Cost for Stage 2 of Phase 1 (2010)
{unit : thousand)
Code Cost Item F.C. Portion L.C.Portion Total
~ (yen) {Rs.) (Rs. cquiv.)
100 Direct Construction Cost . ' .
101§  Gerneral ' 130,000 43,600 103,694
102 | Intake Facilities . 188,770 9,530 96,792
103 { Raw Water Transmission Main 0 0 0
104 Treatment Facilities 1,198,739 98,540 652.6'74
105 Clear Water Transmission Main o o o
ot fromWTPto HLR
105 | High Level Reservoir 0 0 0
106 Clear Water Transmission Main . 3,038,052 664,901 02,069,284
from HLR to the Service Arca
107 Distribution Facilities 276,977 338,368 466,405
Total of 101 to 107 4,832,538 1,154,939 3,388,848
108 | BT.T. (5%) 0 167,577 167,577
100 | Total of Direct Construction Cost 4,832,538 1,322,516 3,556,425
200 | Land Acquisition and Compensation ' 0 0 0
300 Administrative Expenscs 0 198,377 198,377
400 | Engineering Scrvices 615,479 71,129 355,643
450 ] Staff Training Cost 61,548 7,113 35 564
‘ Subtotal 5,509 565 1,599,135 4,146,009
500 Price Contingency 988,594 1,227,872 1,684,877
600 | Physical Contingency 645,816 282,701 583,097
Total Project Cost 7,147,975 3,109,975 6,414 060
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12.5  Operation and Maintenance Cost

Annual operation and maintenance cost was estimated at Rs 190 million as shown in Table 12.6 to

meet the requirement of 182 ,000 m3/d'1y in 2010,

Table 12.6 Anmnual Operation & Maintenance Cost

S 0O & M cost Ratio
O & M cost items (Rs.million/year) (%)
- wage & salarics : 6.4 : ‘3.4
- occasional workers cost 3.6 1.9
- power cost 1535 - : 8i.1
- chemical cost : 10.6 56
) othe_r (material.s;f . ' 10.2 . 54
equipment/facilities)
- TepAIrs _ 5.0 2.6
Total 1893 100.0
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13. INSTITUTIONAL AND MANAGERIAL CONSIDERATIONS
13.1  History and Background of Institutional Development of the NWSDR

"I'he.NWS.DB, as a publié cofporation cétcring to a commercially-oriented consumer service, was
esscuﬁally required to lay its primary émpha_sis on operation and maintenance and consumer billing,
with supporting emphasis laid on financial managemént, public relations, corporate planning, human
YESOUTCES development, community participation, groundwater development, and planning, design,
construction relating to rehabilitation or new schemes. However, the NWSDB. was institutionally not
capable to realize its new roles as a public corporation, and was functioning without any operational
targets of performance indicators other than those related to the disbursement of capital budget on new

schemes.

In _198_4, with tec}m_ical_'assistance from the USAID, an Institutional Development (ID) Project was
.Iaunchcd for comprehensivc mmstitutional building of the NWSDB. Major activities under the ID
Project ended in 1991, bringing i a .Il'.laj()l' transformation to the NWSDB, which has then become
commercially oriented with new emphasis on operations and maintenance, financial viability and
" decentralization of decision making. Since then, the NWSDB is endeavoring in continued institutional
strengthening activities with a view {o cnsure sustenance of the gains made from the 1D Project and to

achieve additional improvements.

In July 1993, the USAID conducted an impact evaluation in order to determine the level of institutional
developmént and the degree of sustainabilifjr that has been achieved in the two years since .major full
time ID Project activities had ceased, The general conclusion of the evaluation was that in many arcas
the NWSDB had demonstrated a capacity to replicate and build on end of project accomplishment
' whefeas the major géins in institutional étrcngthening médc over the life of the ID Project had been

maintained over the two years following completion of the Project.

The NWSDB, based on the recommendations -of the above evaluation, has prepared an institutional
strengthenir_lg. (IS) plan catering to identified needs in specific areas on which cmphasis is laid after
assessing. IS needs for the next five years. This Plan is included among the project proposals of the
World Bank assisted Water Supply and Sanitation Project IV and the NWSDB is secking funding

assistance from the IDA, ADB and other sources.

13.2  Current Problems and Constraints

Some of th'e. iﬁajor prbblefhs and constraints confronting the functions of the NWSDB have becn
identified during the impact cvaluation of the ID Project and also by the NWSDB in its proposed 18

Plan, also suggesting recommendations how to overcome them. Considering the importance from the
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point of organizational and management considerations, some of the problems and constraints that were
pomnted out and laid cmphasis by the managerial staff of the NWSDB who were intexviewed during the
study are summfu‘izcd in Table 13.1..

13, 3 Ot gamzatmn fm‘ Praject Impiementa{mn
13. 3 1 Role of the Greater Colombo Regmnal Support Center

“The Project which is to be impiemented by the NWSDB is almed at méeting the increased water
demand in the Greater Colombo Arca.  Therefore, the present RSC.(GC), or any futurc authority
succeedmg it, 15 considered as the obvious and most appropriate agency that will be in charge of the

Project during and after its 1mplementat10n

The RSC(GC) is now the largest RSC in terms of the number of service conncetions and the share of
revenue to the NWSDB But it remains onc of the weakest centers in terms.of orgamzatlonal and
managertal capab:hty because it has not received due attention in the earher mstatutmnal development
activities. After the Project implementaiion, water supply capacity in the Greater Colombo area will be
doubled and the RSC (GC) shouid be fully geared to meet the mcreased roles, functions and actmtles it
witl be charged wnh Whether or not the RSC (GC) will be charged w1th addltlonai functlons in the
sanitation sector with the proposed taking over of sewerage management and the creation 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 organizat'iona'l arrangeménté for project implen{en'taﬁon,' it is however
presumed here that the current programs and plans already proposed or being implemented by the

NWSDB for continued institutional strengthening of the NWSDB will be successfully conducted in the

mean time.

Organizational requiremients for the project implementation are divided into three stages; namely, 1)-
Pre—Constructlon Stage, 2) Construction Stage and '3) Post Construction Stage The NWSDB will be
rcsponSIbl(, for C\ccutmn of the Project implementation mchldmg the follomng works;
- Detailed design of Project facilities ' _
- Planning and supervision of the construction works
- - Land acquisition and other required preliminary works

- Procurement of and supply of the materials and equipment
- Procurement and furnishing of funds
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Table 13.1 Some Current Problems and Constraints of the NWSDR

1)
)

3)

4)

3)

6)

7

8)

9)

10)

11)

Commercial aspects
Collection systems need to be efficiently devised with effective use of existing facilities like post offices,
banks, retail shops, etc. as collection centers. .
Customer complamts though reduced, are still attended by scnior levcl managers.

Pi.mnmg, Design and Coordinating
Planning and implementation of minor to mediuim schemes are sometimes rushed under political pressure
without proper environmental economic studies.
Real needs and preblems experienced by the RSCs who eventually takes over a scheme are not well
reflected in the plans and designs done at Head Office.

Constructmn Supervision.
Sharing of responsibility of the NWSDB and lhe foreign consultams in major forcign hmdcd projects
sometimes leads to problems in cost and quality of work,
Quality of work suffers due to high tumover of young engineers at construction slles

Production _
Q&M costs are’ generally high due to poor performance of old facilities and poor operation of pumps cte.
Staff at treatment plants arc not adequately trained to improve their knowledge, skill, and consciousness
on the control of cost and quality of water and their obligations to the consumers.

" Distribution System: '
UFW ratio in Colombo is very high and is attributed to illcgal connections, stealth, leakage etc.
Skilled workers are-not adequate to attend fo maintenance and repair of old pipelines in the C.M.C. arca.
Pipeline maps are not readily available for regular maintenance
Repair and maintenance crews are not sufficiently eqmpped W lth required facilities.

Operation and Maintenance
Te make preventive mainienance successful, beside training, neld {evel staff also need fo be motivated and
suitabiy compensated.

Water guality testing and monitoring:
There is no proper system of coordination between the plants and the NWSDB Central Laboratory so that
information on water quality could not be available to higher managerial levels for emergency decision
making.
Competence of the staff responsible for the most important water quality control and regulation of
treatment operations is not necessarily adcquate to carry out their mission,
There is no systematic water quality monitoring program to check deterioration of the quality of raw water
due to pollution, salt intrusion etc..

Training:
Bencfits of training and education program are not fully achieved due to a lack of competent training s!a[f
an resources, inadequate training materials, inability to release staff for training over long periods. '

" Human resources:

At present the functions and duties of the staff are not clearly defined and often performed by staff at a
higher rank: Delegation and supervision are lacking.

Public education/awarencss:
Attempts taken to educate and create awareness among the public on proper use of water are not adequale.
Willingness to pay for water need to be promoted.

Legal aspects and policy matters:
The NWSDB' though legally qualified, is not practically controlling CM.C.’$ aclivities in providing
standposts and bathing places on political requests. Considering the high loss of revenue to the NWSDB
and higher wastage of water supplied free of charge, a policy decision is nccessary to remedy situation.
Water supply in the Greater Colombo Area arc likely to be brought under a separate new authority;
Greater Colombo Water Supply and Sanitation Authority. Improving the relation between the NWSDB
and the C.M.C. and. otlier relevant local government agencies and strengthening of organizational,
managerial.and operational capacity of the RSC (GC), not only in the water supply seclor but also in the
sanitation sector, need urgent attention..
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Figure 13.1 Organization for Project Implementation
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It is proposed that planning and design, tender documient preparation, sclection of contractors ete., and
supervision of implementation be carried out throngh consultant enginecring services. In the cvent the
Project is accepted for implementation with foreign assistance, a foreign consultants will usually be

appointed to provide above engineering services.

Major activitics and organizational requireinents in cach stage arc considered below. A schematic

diagram of the organization for Project Implementation is shown in Figurc 13.12.

13.3.3 Pre-Construction Stage

Activities in this stage involves comprehensive activities such as, basic design, detailed surveys and
investigations, and detailed dcsignl of the recommended plan derived from the feasibility study, also

including engineering services for tendering procedures,

D . Project Manager

For overall execution, the NWSDB will appoint new DGM (Kalu Ganga Water Supply Project), or
othicr designation as appropriate to the NWSDB under the General Manager. The appomied new DGM
will be direcily rcspo_nslble for implementation of the Prqect and for coordinating the activitics of all

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

2) Steering Committee

The Project involves and requires assistance and cooperation from a number of ministrics, local
+ governments and other agencies and in - order to promote coordination necessary for the study,
orgamzmg of a steering commlttcc consmtmg of i gher level ofﬁcw.is from the NWSDB and relevant

Mmlstrn,s/agenc:es 18 recommendcd

3). Counterparf Personnel

Counterpart support to the foreign consultant would be essential for smooth-and cffective exceution of -
these activities Direct assomanon of counterpart personnel during this stagc will not only help 1
effecnve transfer but also in efficient gathering and exchange of vital mfc-rmatlon and data required for

effectivc planning and design of faciiities.

4) Technical Commitice

Specially during the basic planning and design, major technical decisions have to be made taking info .
consideration of inter-related matters that affect the future performance of the water supply scheme.

These inc.lud'e, future river development plané, water use plans including future water supply schemes
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in neighboring arcas, environmental problems refated to water quality and quantity ete. Formation of a
technical committee consisting of technical ])e.rS()nlif..’.f from the NWSDB and other relevant agencics is

recommended.

5) - Participation of RSC (Planning and Coordination}

Considering the present and future role of RSC (GC) who will eventually be in charge of operation and
maintenance of this water supply scheme, ifs participation in the Project from the carly stages of
unplementation is recommended. Similarly, the participation of RSC (Western) in the planning process

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

6) NGO Parlicipation
In order to sort out any problems or issues that may crop up at later stages in connection with land

acquisition, 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

Constmction stage involves all activities of the Prcgect 1mplementatmn from awarding of the contract to

the commissioning of facilities constructed

1) Organization for Construction Managemcnt

As an established practice, the Construction Division of the NWSDB provides major projects
mmplemented with foreign assistance w1th the necessary engineering support scrwces in constructlon
management right from the awardmg of contract up to the handling over of compietcd facxhtlee This
division which has accumulated cxperience in construction management will act as the consultant to the
NWSDB f01 construct:on supervision while foreign consultants will bc in charge of total project
management. A special project team needs to be organized under a Senior PrO_jCCt Manager In this

stage, it is important fo have emphasized involvement and participation of the RSC (GC)..

Construction activities will be spread over several distant locations sim'ultanéously and thercfore,
construction site. offices need to be smtably located and coordinated from a central location, for

cx’lmple from a Project Office at the site of treatment plant where activities will be cxtenswe

2) | Steering Commitlee

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

continued guidance and direction by the steering committec would be required.
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3) Stores Management

For proper control of storage and flow of various cquipment and materials and any other items
procured and supplied for the Project and handed over to the custody of the NWSDB during the
construction period, it would be necessary to organize a suitable storcs management system and -

IIGCESSATrY Security measures.

4) Progress Monitoring Committee

A committee for monitoring'the progress of project implementation need to be organized. This
committee may consist of the key personnel from the NWSDB, funding agencies, consultants
responsible for construction supervision and project management, contractor and any others as

réqu.ire'd'.
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 brganization fit to do so.

Water supplied il.l the Grea’fer Colombo Area will eventually be almost doubled by year 2020. This
- implies that the RSC (GC) has not only to be strengthened institutionally, but also its ofganizatibn has
to be restruciured in time fo come. However, since the Project is to be implemented in stages, the
organiiational changes may also be done in stages. In the first phase, rather than creating a separéte
RSC responsible for the Kalu Ganga System and any other future schemes in the southern parts of
Greater Colombo, it would be appropriate to develop new AGM offices under the RSC (GC) who will
be responsible for the facilities constructed in the first phase. Whether to set up a separ’éte RSC for
Greater Colombo South, or separate DGM offices for the northern and southern arcas. under the
cxiéting RSC (GC) wilt only be a matter for later consideration and depends not Onl}; on the operation
and managemeﬁt performance of the organization set up for the first phase, but also on the stafus with

regards to the proposed GCWSSA.

Therefore suggestions on organization planning are made here presuming that the RSC (GC) will be
streng.thened. with additional staff under existing or new AGM offices. The basic areas considered

under the “after construction” stage are as follows:
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1) Orgamzatlon for Intake, Product;on and Transmission facilitics

Management, operation and maintenance of these facilities may be brought under the responsibility of a-
new AGM assigned for this purpose with his-bfﬁc‘e located near thie proposcd treatment plant. Rasic

organization is as shown in Figurc 13.1.

2) Watcr Quality Testing, Monitoring and Control

All activitics from sampling to testing required to ensure production and supplying of safc and high
quality water will be handled by a plant laboratory headed by a Chemist reporting to the AGM. The

tests include physical, chemical, bacteriological and those for unit operations.

In addition, this laboratory will assist in a water'quality monitoring program which" should be
systematically planned a.nd_preferably implemented by the Central Laboratory of the NWSDB with a
view to take tilﬁcly corrective measures égainst any future deterioration of the quality of the Kahu

Ganga water source.

3 Distribution Facilities

The s\lstmg AGM (Dzstnbuhon) sectlon need to be strengthened with addltional Area Managerfs
a531gned to take charge of the service arcas newly introduced under the Kalu Ganga System. Staff
under other supporting sections for inetering, leak detection, commercial and public relations also need

to be increased in proportionate with the additional load on their functions.

4 Reduction of Non-Revenue Water (NRW)

As a project has only been just launched for this purpose of reducing non revenue waier, the
organization requirements under the AGM (UFW) are yet to be defined. The AGM (UFW) will assist
AGM (Distnibution) throngh the laticr’s staff in NRW reduction efforts.

5) Operation and Maintenancc

Operation and maintenance of facilities under the Kalu Ganga System will be handled by the AGMs
who arc respectively in charge of the facilities, A program for operations and maintenance of major
facilities is recommended in Chapter 10. Preventive maintenance is strongly recommended and detailed

schedules for this purpose need to be prepared in consultation with manufacturers and suppliers.

6) Billing and Collections

* The existing system of meter reading, billing and collection may be continued with necessary

modifications. Particularly with regards to the developing towns away from the cily center, collection
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mechanism needs to be improved, for example by popularizing payments through retail shops, post

offices ctc., considering consumers’ convenience.

b)) Store Management

For proper control of storage and flow of various items required 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 thé iﬁveshn_{:nt on fhé'Project is effectively utilized and the system is maintained to
pfovidc a safe and stable water supply, it is necessary to monitor and evaluate the performance of the
system regularly and throughout all components of the system so that necessary and timely measures
could be taken. Items of monitoring and cvaluation shall include not Iﬁérely the mechanical
~ performance of facilities, but also organizational and manageinent performance. These will include the
performance indicators already identificd for the management information system. This activitics may
be implemented b the Performance and Management Analysis Unit under the Addl. GM (Corporate
~ Planning) with_thpsupf)oﬁ of RSC (GC). '
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14, FINANCIAL PLAN FOR THE NWSDB
14.1 Fmancml Performance of the NWSDB

Taking into account the charactt,n:,tlcs of water supply sector in the developing countries such as Sri
Lanka, where the water demand/supprcsscd'demand will continue to be above the supply capacity, the
1evenues could be expected to accrue at a steady growth as far as the water facilitics be expanded in a

proper manner,

The current financial position of the NWSDB is represented by Table 14.1 which shows a whole lmage
of the latest financial status with major'fi'mancial indicators such as total assets, long-term liabilities,

shareholders' ecjuity, retained eamings (deﬁcit), revenues, etc.

14 1.1 Unitary Taviff Rate and Operatlon Cost

The umtary tanﬂ“ rate b} group has been set up based on the current tariff structure to make smphﬁcd

the prOJectlon of future revenues.

The unitéfy tanff is classified into the following five groups in due consideration of current tariff tate,

user's characteristics, assumption volume, etc. as shown in Table 14.2,

Group ' Category
1) Domestic ‘Domestic, Yard taps, Religious institutions
2} Non-domestic ‘Commercial, Government sector
3) Others Hotels, Industries
4) STD/Post Standposts -
53} Bulk Bulk to local governments

14.1.2 . Present Financial Situation related to Debt Service

The debt service coverage ratio indicated for these years is rather strong, averaging about 3 or 4 to 1, in
spite of a low level of tofal asset turnover (revenue divided by total assets). This is notably attributable
to the strong financial support of the Government in a form of capital grant. However, the implication

of long-term habilitics' management is cause for conceni.

The 6utstanding' of the ong-term liabilitiés represented by "Foreign Loan through Treasury” is
.Rs.3,564 million in the balance sheet as of 31 December 1993. On the other hand, the debt outstanding
“as of 31 Decembér 1993.is esti:ﬁated at Rs.2,240 milli::m according to .“chayment Schedule”. The

difference of Rs'. 1;324 million is said to be transferred from "A/C of Long-term Liabilities” to "Capital

Grants-Central Government”, the journal entry of which is considered to be as follows:
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Cash 1,324
Capital Grants - Central Govcmment : 1,324
Long-term Liabilitics 1,324
Cash _ _ - : ' 1,324
The timing of this transfer is said to be discussed among the au_thoriﬁcs concerned. Unless this kind Qf
transfer to mitigate the debt burden of the NWSDB be':applied, the profit after depreciation and interest

for 1993 would have gone into the red. Even so the debt service coverage ratio could be secured to be

more than 1.2

The ﬁnancnl Imnagement of the NWSDB is reported to have improved in several aspects such as
billing and col]ectlon and general ledger functions, resultmg in a high level of financial consciousness
among - NWSDB managers, However, the financial management is recommended to be further

strengthened, first of all, focusing on the debt service management.

The NWSDB is advised to make further efforts in cost reduction and in inventory and fixed assets
management in pursuit of sound financial management, in order to become a self-sustainable and

financiatly independent utility entity less free of the Government support/participation. -

14.1.3 Loan Repayment Schedute

The projection of the loan repayment schedule is presented in Table 3.7 in Chapter 3 consisting of the

following data for. the projects. assisted by the foreign financing agencics;

o Disbursed and disbursement schedule by year (projects proposed for outside Greater
Colombo area are included). :

o Debt outstanding

o Dbt service projection (interest and repayment)

14.2  Projection of Financial Plan of the NWSDB up to 2000

To rcallzc the objectives set out in the Corporatc Plan (1991 1995) the positive suppon of thc major
e\temal financial agencies and the Govemment for cost containment programs, collection improvement
strategies and tariff revisions enabled a series of measures designied to improve the overall financial
viability of the institution, to have been carried out, resulting in the good performance for the past three

vears (1991-1993) with a strong financial support of the Government

14.2.1 Corporate Financial Targets '

The following corporate financial targets aré set up through frequent discussion with the staff

concerned to make the NWSDB an independent and sustainable public utility q'rganization less free of
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the government support by year 2000, when the accumulated deficit amounting to Rs.1,330 million as

of 31 December 1993 be cleared up.

b
2

3)
4)

3)

6)

The revenues should cover its operating cost, depreciation and loan inferest.

Debt scrvice coverage ratio (Profit before interest and depreciation/Debt ‘services) is

maintained at more than 1.5 t0 2.0
The increase in average unitary tariff should be kept within an inflation rate

Account Receivable (Debtors), amounting to Rs.650,525,742 as of 31 December
1993, should be, in part, written off over a reasonable period, say, 10 years.

‘The net surplus for the year, that is, net profit afer interest and depreciation, should be
around 2 percent on the net fixed assets (no revaluation of fixed assets in place is taken
into account cover the period up to 2000).

The accumulated deficit should be cleared up 5y 2000 (ziﬂer the acbumuiated déﬁcit
having been cleared up, it should be considered whether a dividend holiday be lifted up
or maintained further). ' '

The .following three measures. described. in the Corporate Plan (1991-1995) will be indispensable as

well to accomplish the above corporate financial targets, designed to smprove the overall financial

viability of the NWSDB.

1)
2}
3)

Cost containment programs
Collection improvement strategies
Tariff revisions '

14.2.2 Pre-conditions of Financial Management

The pre-conditions for preparation of the future revenue and cash-flow projection are presented below:

1) Production Capacity of the NWSDB up to 2000 and operating rate

l. Production c.apacity 715,000 m¥/day
2. - Capacity utilization 90 %
3. - ' Water served 228,000,000 m’/year

2_) Non-Revenue Water {NRW)

3) Allocation of Water Served

45% in 1993
40% in 2000

Allocation of water servéd for Total Region

i Domestic 48 %
2. Non-domestic 271 %
3 Others 3%
4, STD/POST : 13 %
5.

Bulk 9 %
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4) Bill Collection Rate
95%

5) Operation and Maintenance Costs
Rs.3.6/m’

6) Average Tariff

1. Domestic Rs, 44/m’
2. Non-domestic Rs. 202/
3. Others Rs. 29.2/m®
4, STD/POST . Rs. 1.50/m’
5.  Bulk Rs. 4.80/m’

14.2.3 Projected Financial Plan

The taniff revision for the major categories/proups which will be required to meet the, corporate
financial targets, its resultant net income, and its cashflow, etc. are presented in Table 14.3. And based
on those data and the actual financial statements of 1993 (base year), the financial plan up to 2000 has

been established as shown on Table 14.4.

- 14.2.4 Implications of Financial Management

The forecasts of revenues and cashflows in the previous section include that the NWSDB will be able
to make substantial contributions to solving the accumulated deficit problem by 2000, eventually
resulting in raising a part of funds required to implement ifs capital programs from internally generated

funds.

The NWSDB, however, is cleatly capable of undertaking the full investment program as envisaged,
under the stated assumptions. In any event, further strengthchiﬁé of the NWSDB's institutional
development inclusive of inter-departmental management information systom under the initiative of the
Corporate Planning Uﬁit and deceniralization of RSCs., and financial improvement programs will be

needed to reach the levels of financial performance indicated in these forecasts.

Furthermote, it is important to expand and institutionalize the operation and the financial management’
so that it fu!ly covers all regional operating activitics. To achieve this dbjective, it is indispensable that

Corporate Planniﬁg Diviéion, Comfnercial Division and'Finam_:e Division cbbperatc closely éach other. |
with intermittent advise from Operation Division and prepare the Key Management Infoimation Report,

representing the accepted performance review document of the NWSDB for the top management.
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14,3 Water Tariff Consideration
14.3.1 General

The taniff revisions inplemented for the recent years have had a major impact on the financiat
improvenent of the NWSDB as discussed in the previous chapter, and have resulted ‘in satisfactory
levels of cash generation to permit the NWSDB to cover the operating costs and the debt service for

these three years.

14.3.2 Preseﬂt Level of Water Tartf

The historical tariff structure is presented in Table 14.5. The consumers are classified into several
categories, the tariff rate of which'is established in due consideration of cross subsidies among the

categories. The tariff is based on metered consumption, having a unificd system across the country.

Especially, there is a signiﬁcant cross-subsidies among the domestic consumers, that is, users with low
-consurﬁption pay a low tariff rate while users with high level of cons'umption pay higher tariff rate.
This scheme will also encourage the poor household to make an application for connecting to the water
system. This wiil. meet "the social ohjeetives” represented by philosophy "some for all, rather than

more for some".

14.3.3 Future Water Tariff Consideration

To meet the corporate financial targets, the tariff revision in addition to the cost containment programs
and collection sustainable strategy, will be advised to be made as shown on Table 14.3. According to
the study result, the incremental rate of cach tariff group over a period of (1994-2000) may be ranged

within the expected inflation level.

Group Average incremental rate over
a period of 1994-2000
Domestic 5.8%
Non-domestic 7.4%
Total 7.3%

The unitary tariff for cach category is estimated based on that discussed in the previous chapter and an

incremental rate of tariff. The unitary tanff is summarized as follows.

Future Unitary Tariff (Rs./m’)

Category/Group 1993 2000 2002
- (Actual) ' (Commissioning year the Kalu Ganga)
Domestic 4.4 6.5 7.6
‘Non-domestic - 20.2 333 38.8
Others ' 29.2 56.8 66.3




14.3.4 Affordability

The average income for the middle 20 percent (3rd 20 percent quintile) is cstimated to be
Rs.3,67 /month in 1989, The income in 1994 can be deduced at Rs.4,262/month with a-conservative
assumption that the incremental rate is 3 percent per anmmi. Generally ‘the affordability for water

charge is said to be around 3 percent of the household income.

i

3
4,262 x7g9

Rs.127.9

3 % of monthly houschold income

Average monthiy bil.iilfg
per household as of 1994

Il

Rs.51.5/month

The scheme is sufficiently affordable.

At present the tariif rates appear to be affordable comparéd with the water tariff in other countries as
shown on Table 14.6. Future increasés may 'nccé:s‘sitaté further cross-sector’ subsidies from the high
water users in the domestic sector and from the _non-domes_tic sector, however, such increased cross
scctor subsidies may be more difficult to justify so that the.t.a.riﬂ“ revis.ion will be neées’sar'y to be made
independently and flexibly for the respective category in cope with the future debt service, and its social

and economical requirement.

144  Financial Plan for Implementation of the Kaiu Ganga Project up to 2010
. A precise review of the financial performance of the NWSDB was carried out in the previous section,
‘to assist in prepaning in future tariff revision based on the revenue projection and the debt service
obligation and in assessing its capacity for undertaking future major investments.

The unitary tanff and other major parameters applied for the financial analysis are as follows:

1) Unitary tariff rate by category (as of 2000)

I. Domestic Rs. 6.5/m’
2. Non-domestic {Commercial) Rs. 33 .3/m’®
3. Others (Industrics) : Rs.56.8/m’

2) Average water production unit cost (as of 1993) Rs. 3.0/m’

The unit production cost for operation and maintenance is estimated based on the
enginecring estimation for the Project.

The major assumptions are as foilows,

I) Incremental rate of tariff 8% per annum

-2}~ Incremental rate of production cost 5% per annum

14 -10



Table 14.5 Water Tariff Structure
Catcgdry' 1984- - 1990 1991 1992 1993 1994
1689 Aug. Jan. Jan, Jan, Jan,
Direct Biiling (Rs./month)
Service Charge
All consumers 0 5.00 5.00 5.00
Domgstic 6.00 6.00
Non-Domestic 10.00 10.00
Domestic (Rs./m’)
0-10 m* Free Frec 100 L 0.65 0.75 0.75
10-20 m® 1.00 1.00 1.50 110 1.20 1.30
20-30 m* 3.00 3.00 4.50 4.00 4.50 4.30
30-40 m® 5.50 5.50 8.00 7.50 8,50 9.40
40-50 m® 5.50 5.50 8.00 T1.50 8.50 12.00
Over 50 m’ - 5.50 11.00 19.50 | 20,00 25.00 25.00
Standpost 0.80 0.80 1.00 1.25 1.50 1.75
'Non-Domestic {Rs./m”)
Government, institutions 5.60 11.00 19.50 20.00 21.00 22.00
and Commercial S
Tourist Hotels 9.00 16.50 25.00 27.00 27.00 27.00
Industries 9.00 16.50 : 25.00 27.00 25.00 25.00
Shipping 50.00 50.00 75.00 80.00 80.00 80.00
Religious Institutions same as Domestic
Unmetered Flat Rate (Rs./month)
Domestic 30.00 160.060 ©100.00 100.00 150.00 ~150.00
Non-Domestic 40.00 500.00 500.00 750.00 1,000.00 1,500.00
Bulk Billing (Rs./m’)
without Electricity NA 1.75 2.50 2.70 - 3.40
with Electricity NA NA 4.00 4.00 4.45 4.90

14 - 11
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14.4.1 Financing for the Proposed Project _

Conditions for finance of the project are assumed as follows taking into account the usual practice of

the government:

1)  Project Cost {1994 price) '  Table 14.7

2) 15% of the Project Cost Government grant
3)  85% of the Project Cost External loan

50% of the cxternal loan Government grant

50% of the external loan Re-lending to the NWSDB
4) The debt burden of the NWSDB 42.5% of the project cost
5) Conditions of re-lending to the NWSDB ,

Interest 12%

Repayment period 24 yeass

(including a grace period of 2 years)

14.4.2 Projection of Financial Statement up to 2010

The revenue and the cashflow have been projected using the unitary tariff by category in the previous

section and the water demand projection in Chapter 4.

The forecast financial statements consisting of revenue projection, repayment schedule and cash flow-

projection, are presented in Table 14.8 {1} where the following cashflow projections are shown:

1).  -Cashflow for the NWSDB without the Kalu Ganga Project

2)  Financing for the Kalu Ganga Project
3) Cashflow to Proceed from the Kalu Ganga Project

4) Tnitegrated Cashflow for the NWSDB with the Kalu Ganga Project

The integrated balance shects up té 2010 are presented in Table 14.9.

The major assumptions for this purpose are as.follows;

1)  Water allocation
Domestic 60%
Non-domestic 35%
" Others 5%
2) Water supply and water consumption (m?/day}
- 2010
C2002 2003 2004 2005 2006 - 2007 2008 2009
onward
Water supply 2,116 20,867 39.617 58,368 78,338 98308 118,278 138,247 158,217
Water 1,438 14,176 26,914 39,653 53,220 66,787 ~ 80,354 93920 107,517
consumption . .

3) Funds shortage

The shortage of money which will occur due to loan interest in the initial stage of

construction, will ' be made up for by the NWSDB's own funds.

included in equity portion.
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