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PREFACE

In respon'se to the request of the Government of the Democratic Socialist
Republic of Sri- Lanka, the ‘Government of Japan decided to conduet a
survey on the Rehsbilitation Project of Treatment Plants at Kalatuwawa
and Labugama and entrusted the 'survey to the Japan International
Cooperation Agency. The J.1.C.A, sent to Sri Lanka, a survey team
headed by Mr. Yoshihiro Tamai, the Director of Water Supply
Department, Bureau of Waterworks, Osaka City, from May 20th to June
Sth, 1984.

The team had discussions with the officlals co_ncerned of the Government
of Sri Lanka and conducted a field survey in the Colombo area.

After the team returned to Japan, further studies were made and the
prasent report has been prepared. S

I hope that this report will serve for the development of the Project and
contribute to the - promotion of friendly relations between our two
countries, ‘

I wish to expreSS my deep appreciation to the officials concerned of the

Government of the Democratic Socialist Republic of Sri Lanka for their
close cooperation extended to the team.

September, 1984

Sk At |

Kelsuke Arita, President
JAPAN INTERNATIONAL COOPERATION AGENCY







 SUMMARY:

‘Based on .the Master. Plon . for South. West Coast ~Area (S.W.C.A.)
Jplepared by WHO in 1972, and ‘the International Dmnking Water Supply
-and’ Samtation Decade Plan . bemg executed by the United Natwns, ‘the
..:mplementation plan for . water supply systems m Sm Lanka is currently
~ being- _executed. ' '

The Mast'er Plaﬁ ccimltains‘ the water and sewerage system imﬁlementatioh
:plahs of the south—the'st_"'éoaStal area of Sri Lanka including Greater
Colombo, and the __Ii]tei‘na'tional W_ét_er Decade Plan covers the'.pians,_of the
rural cities, . plantation. aveas and agricultural areas. ‘The present status
of the watei’ service ratio at 65% in the cities and 1% in the suburbs
‘shows the importance of urgéﬁt iniplemélitaiidn'o'f the systems to impmve
the sténdard.df lving, - Over 10 countries are assisting through financial
" and technical cooperation pm;ects. -

The Nai_ibnﬂl;.Water. Supply and Drainage Board (NWSDB) in Sri Lanka
" has - the .overall responsibility for. planning, construction, and operation
and maintenance of water systems throughout the country.

“The. Greater Colombo Project, described in the Master Pl_an, -delineates- the
wélter..Sygterﬁ,,,imﬁlementalioni plan in.the Greater Colombo Area for the
target year _200_0 and is now being implemented.

‘,Although; the average_—sei‘_véd population in the Greater Colombo. Area in
1981 was .76.4%; south of Colombo. was 78.4%, the City of Colombo. was
100%, ' aﬁd north of Colombo was "zero; the plan, ‘aims. to supply. ‘wétel"to
100% of :the. 2,598,000, populatlon by the terget year 2000 at the rate
of . 605, 000 m3Id -

_ At p_re.se'nt'.' 34_0 ,_000;m31_d of treated water is distributed to the Greater
Colombo Area _i‘_r'om iwo water.résources-including 135,000 m3/d from two
ir‘npounde'd"reser\'foirs, and 205,000 m3/d directly from the river.



AIthough with the finance of IBRDJID_A, the Ambatale Water Treatment
Plant which treats river water, was successfully constructed and
expanded based on the Master Plan, the two existing treatment plants at
the Kalatawawa and Labugama impounded reservoirs have not been
functioning properly. This has been due to the lack of proper
maintenance mainly on mechanical and electrical equipment which was
installed many years ago, resulling in serious problems to the people in
Colombo. In order to accompiisbl the 2000 year aims of the Master Plan,
this situation must be remedied. The proposed Project is therefore very

important for successful completion of the Master Plan,

The Project includes the rehabilitation of the two treatment plants
consisting primarily of replacement of mechanical and clectrical equipment

as listed on the following page.

For the completion of the Project, NWSDB will take full responsibility for
construction management. The construction will be carried out by a
Japanese contractor who will be selected by NWSDB based on tendering
competition. Japanese consultants will undertake the deteailed design,
assisting NWSDB on {endering procedures for the selection of a

contractor, and supervision of the construction,

Upon completion of the construction, NWSDB will undertake the
responsibility of operation and maintenance for both treatment plants.

The Consultant will undertake a staff training program during the test
operation period, end this will ensure the smooth and successful
operation and maintenance of  the rehabilitated and upgraded plants.
Although past records have showed a negative financial benefit from the
opcration of the ‘existing water systems, revenue collection from water
tariffs is following an upward trend. Based on the international Water
Decade Plan, the national Government budget includes operaiion and
maintenance - costs. Therefore the operation of the plants should be
smoothly csrried out without finsneciat constraint,

By supplying a good quality and ample quantity of water from the two
treatment plants upon compleiion of the Project, the consumers of

Greater Colombo will all benefit thus achieving the purpose of the Master
Plan,
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Rehabilitation Plan of Kalatuwawa Treatment Plant

Facilities/Equipment

Improvment

Existing State

Intake Facilities

Aeration Facilities
Sedimentation

Basin

Generator and

Elecirical Facilities

Mechanical

Dosing Facilities

Flow Measurement

System

Installation of new floating
type surface water intake

facility
Expansion

Floculation and multiple
inclined plates installation
and modification

Replacement of electrical
eguipnient and modification
of electrical system, DC to AC

power supply

Replacement and rehabili-
tation of pumps, valves, gates
and other appurtenances of
sedimentation basins,

filtration tanks, back wash
tank, and sludge treatment
facilities

Replacement of dosing equipment
for chlorination facilities

Flow meter replacement

none

ineffective

horizontal filow

defective

poor operation

defective

poor operation




Facilities/Equipment

Improvement

Existing State

Filtration Media

Operation Control
System

others

Replacement of sand and
gravel

Rehabilitation

Installation of roof for
hackwash tank, ete.

contaminated

poor operation

Rehabilitation Plan of Labugama Treatment Plant

Facilities/Equipment

Improvement

Existing State

Intake Facilities

Aeration Fecilities

Sedimentation
Basin

Filtration Tank

Installation of new floating
type surface water intake

- facility

New construction

Flocéulation and muptiple
inclined plates installation

and modification

Replacement of valves,

strainers snd collector pipes,
and rehabilitation of rakes

none

nong -

- horizontal flow

deteriorated



Facilities/Equipment

Improvement

Existing State

Filtration Media

Dosing Facility

Flow Measurement
Diesel Generator

Oihers

Replacement of sand and gravel
Replacement of dosing
equipment and rehabilitation

of tank

Replacement

Installation

Installation of roof for back
wash tank, ete,

contaminated

deteriorated

poor coperation

none .
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_TilE_DEhIQCRAT'IC:_ SOCIALIST REPUBLIC OF SRI LANKA
' REPORT ON o :

BASIC DESIGN. STUDY FOR

REHAB]L]TATION PROJECT OF

TREATMENT PLANTS AT KALATUWAWA AND LABUGAMA

1. INTRODUCTION

. The Greater Colombo Water Supply System is fed by three water
treatment p]ants, namely, the Ambatale Plant treatmg 205 000" m3lday of
Kelani Ganga River: water and the Kalatuwawa and Labugama Plants
treating 91,000 m3/day and 59,000 m3/day respectively from impounded
reserVoirs.- The system is bemg developed ‘based on the Master Plan
for Water Supply Systems in SI‘l Lanka prepared by WHO in 1972 and the
Internatlonal.})rmkmg _Water Supply and Sanitation Decade Plan prepared
by. the United Nations.

Through fmancing of iBRD/ IDA. the Ambatale Plent is successfully bemg
eXpanded .but the other. two: plants treating impounded water are not
functiomng pmperly. This is due to the obsolescenee of the facilities
and the lack of proper maintenance on the equipment- which was installed
many yeafs ago. Many problems result including . .the supply of
inadequately treated water to the éonsumers.. Also there is a quantlty'
llmitatwn of these two sources because of the deflclencles.

In n’eed of external finaﬁcing."“the Government. of .Sri. Lanka requested
Japanese Grant-r'ziid' assistance on  the - Kalatuwawa and Labugama
Treatment Plants Rehabilitation Prdject. In  response, the Japanese
Government dispatched a survey mission to Sri-Lanka through the Japan
International ‘Cooperation Agency (JICA), The purpose of the mission
was tpustudy Sri Lanka's request by undertaking a field investigation
including 'meétings with local officials, culminaling in preparation of a
basic design concept for the Rehabilitation Project.



'lleaded by Yoshihim Tamai Director - of the Water Supply Service
Department, Osaka Cily Waterworks Bureau, Japan. the JICA Mission
Study Team for this Rehabihtation Pm]ect were on site for 21 days from
20 May to 9 June 1984, _Detaﬂs on the survey ‘membeérs - and the_lr
schedule are"déscribed in Appendices 1 and 2. In order to be
familiarized with the project conditions and problenis, the team undertook '
surveys of the existmg ‘'water supply systems in both urban and rural
areas mcludmg the Ambatsle treatment plant and its intake facility. The
Mission however concentrated its efforts on the performance of the
treatment plants at Kalatuwawa and Labugama as well as the reservoir

water quality and operation.

Based on discussions with officlals of the National Water Supply and
Drainage Board (NWSDB), and re\n'ew --‘of"a]l data colleeted from  the
Urban Development Agency, the Ceylon Chamber of Commerce, ‘JETRO,
and other relevant agenéies,'_ an agreement on the project scope was
reached and minutes was prepared and signed by representatives of both
hatidna] governments - which forms Ap pendix 3. Upon' returning to
Japan the Mission Team concluded their study and analyses to define
more explicitly the design and operational changes needed for the
Rchabilitation Project.

This ‘report addresses. the existmg conditions of the 'Natlonal and
Colombo Aréa Water Supply Systems, thefr future expansion plans, and
the' specific Rehabilitation Project at Kalatuwawa and Labugama including
the following subjects. S

(1) Materials and equnpment for replacement and modification

(2) Treatment processes to be modified

(3) Suitable construction methods

: _(4)' -Locai construction material and importing maierial/equipment
(5) COnstructlon management method - '

(6). Project implementatlon sehedules ete.
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2.1

BACKGROUND

NATIONAIL LEVEL

(1) RELEVANT DEVELOPMENT PROJECTS

Under the Five Year Plan for development projects in Sri Lanka,

. the publlc lnvestment committed to the t‘lolds of agmculture,
'¢ mdustry, housing, and water supply are shown in Table 1 which
- follows. 'lhe pro;eoted public investment for 1084 - 1688 amounts to

> 106 billion rupees. By sector, the highest pmonty based on the
. investment amounts is given to agricultufal development and

secondly to social economie infrastructures including tlansportation
and electricity.  Also, a considerable amount of investment is

o budgeted for housmg and wnter supply projeets.

The mvestment prognamme has been carrled out on the basns of
making annual reviews of investment and adjusting to' the financzal
needs as con31dered appropriate,

'-;‘1 he .major development pr(}]ec-ts which the Government has launched
“are the Mahaweli Development Project, the Free Trade Zone
.Devclopment Project, Urban Renewal, and a -Housing Programme.

The impleméntatio'n of these projects  will resuit in increased

'employmont opportunmes and upgrading of hvmg condxtlons. The
. largest two projects ave summarized as follows;

iahaweli Dovelopmént ‘Project

-The dry zone along the Mahaweli River basin will be developed to

increase the agricultural land and hydraulic power resources whlch
will encourage new settlers.

Free Trade Zone Development Project

To increase the investment volume by foreign firms, a Free Trade
Zone was déveloped in the northern part towards Colombo City,
pariicutarly the establishment of an Investment Pt‘omohon Zone
adjacent to the Katunayake International Airport. There were 155
investment cases in the Free Trade Zone since 1981,



Table 1. Allocation of Government Capital Expenditure  1984-1988

| o FOREIGN
| LOCAL  TOTAL  _ AID
Total Public Investment o R o '
Al Sectors - - 106307 -
SECTOR SUMMARY S
(1) Agriculture ~ 18344 7 36330 24345
a. Mahaweli. : : 8325 21187 - ¢ 15370
b. Other Irrigation ' 1670 - - 2750 1841
¢. Plantations ' ' 3756 5057 - 13624
-@. Others L -4593 7336 - 3410
(2) Industry - 172 280 !
(3) Housing, Watér Supply o | N
& Urban Development : 5038 - T796 1739
a&. Housing : 2325 2925 14
b. Gther Construction 1101 1563 ) |
¢. Water Supply 1612 3306 | 1625
(4) Economic Overheads 13077 20700 . 13366
a. Transport 3029 5505 7395
b. Power 2046 90317 - 8726
c. Posts & Telecom 705 2471 1085
d. LR.D. & Others M/P&l 1525 2256 1761
e, COther Programmes =~ - 4556 - 7883 - - 1419
. f. Administrative 1216 2549 979
{5) Social: Overheads C o 3471 ' 5894 S 979
a. Education | 1872 3046 . 454"
b. Health 1296 2304 C 32
¢. Others - - 308 - 544 - 203
(6) HD. Miscellaneous (M/F & P)  ° 11026 11149 A T

(7) New Projects (Unidentified) - . 18261 . . -
(Unit: million Rs)

Source : Public Investment 7
' National Planning Division May, 1984



(2) PRESENT CONDITION OF WATER SUPPLIES

‘The Democratic Socialist Republic of Sri Lanka is a small islend with
a totial land area of 65,810 km2 and a current population of about 15
millions, - The climate is tropical with very little variation. ' The
rainfall on the island is mainly governed by the monsoons but it
varies. sc_)mewhét by geological districts., The island can be roughly
.d_ivided i_nto___ a dry zone with an average annusal rainfall of about 650
- 1,800 mm and a wet zone with about 1,800 - 5,500 mm.

Iﬁevelopment of water resources relies heavily on annual rainfall,
Groundwater and surface water ave widely used for ~domestic
purposes bui for drinking, groundwater is more extensively used.
According to survey results on water usage in 1982, 33.7 % of the
population were supplied with drinking water and 80 % of the
served poputation relied on groundwater,

About 65 % of the land is in the dry zone, where deep wells are
developed. However in the northern sections and coastal areas
shallow wells are developed. In some areas of the coastal belt, the
shallow wells often suffer from saline water' intrusion which has
been caused by uncontrolled "mining" of the ground\-.;ater _
resourc'es.. Free from such trouble are shallow wells which have
been located a suitable distance from the shoreline and then the
water from the wells is distributed by a piping system.

In the high land areas of Kandy and Nuwara Elyiya, there are many
small springs producing good quality water. In these areas small
sized piped water systems have been developed which operate on

gravity flow from the springs.

The population:served by piped water systems in 1980 and 1982 is
given in Table 2. It can be seen that the percentage of population
served in 1982 was 75.8 % in urben areas, 61.1 % in estate aveas
and 18.9 % in rural areas. As for supplied systems in urban and
estate areas it is sassumed that they are piped systems. The
figures for rural areas ore classified as either piped or well

supplies.

2-3



TABLE 2 .STAT"US_,OF WATER SUPPLY SYSTEMS

'DESCRIPTION - 1980 ' 1982
Total: population 15.2 - 15,8

{x 1,000,000)

Urban area

Population ' 3.8 3.3
Population Served = = 2.47 2.5
- Percentage §5.0 % 75.8 %
Rural area _
Population 10.6 - 11,1
Population served 1.8 : 2.1
Piped supply - ' 1.5 ' _ 1.6
Wells - 0.3 : 0.5
Percentage ' 17.0 % 18.9 &
Estate -
Population ' 0.8 - 0.9
Population served C - 0.52 ' - 0.55

Percentage : 65.6 % 61.1 %

Total population served
by water supply _ : 4,79 : 5,15

Percentage of population served 31.5 % 33.7 %
Source: . Review of the Sri Lanka "Water Supply and -

Sanitation Programme for the Internationsl Drinking
Water Supply and Sanitation Dccade ; Nov. 1983,



(3) . _IlNSTl’l‘UTI'ONAL ASPECTS OI' WATER WORKS ADl\ilNiSTRATION

Responsxbihties for water works lies with a number of Government
Mmlstrles, Departments, Corporations and Boards. The functional
relationships are shown in Flgure. . In this Figure. the solid
connected line between authorities represents a dirvect involvement
in wéter"works ma’hagement ~ A dotted line 'shows an indirect
relatmnshlp - The above authorities share the responmbﬂﬁy of
planning, project selecllon, design and lmplementalion with each
major sector managemeént field,

The most important organizations .for water supplies are National
Water 'Su[)‘ply and Drainage Board, the Department of Local
Governmént, (Ministry of Locéi Government, Housing and
Constructioh), ~ and  the .Municipal Urban District Development
Couneil, The authorities concerned and their responsibilities on
water wo_rks'ai‘e summarized as follows: |

A National Water Supply and Drainage Board, Ministry of Local

Government, Housing and Construction (NWSDB)

NWSDB. was formed in 1975 out of thé Ministry of Local
Government Housing and Construction and is now &an
-auton_oﬁious organization, ' NWSDB s responsible for water
works as follows: .

- Planning, design and implementation, maintenance and
operation of piped water supplies in urban and large
communities. '

- Planning, -design and implementation of smaller schemes.

- Deep well drilling prograﬁlme in rural areas.

- Protected well developing programmes with hand pump’é
and piped water systems. ' '
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- Staff treining for water works.

An organiZQtidxl chart of NWSDB is given in Figure 2 which

f_ollows .

Department of Local Go#ernment, Ministry of Local Government

Housing and Constructlion

. ‘This department gives administrative and technical assistance
on water supply schemes for authorities and carries out

implementation and maintenance of shallow wells in rural arcas.

Local Authorities

Local authorities including District Development Councils and
Municipal and Urban Councils are charged with the
regulations, control and administration of all matters
related  to public health and public wtility services

in¢luding water works.

Local  authorities coordinate  and help in design and
implemen'tation of smaller scale piped water systems by NWSDB.
Operation and maintenance of non—pipe.d systems are also the
Local Authorities responsibility. ' '

‘Department of Public Health, Ministry of Health

' This department has some responsibilities for health education
in support of water works development and water quality

monitoring in the Districts.

Janatha  Estate Devel(')pment‘: Board, State Plantation

Corporation, Ministry of Plantation and Indusiries

This authority is responsible for implementation and

maintenance within the estate areas.
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H

_Ii’lahaweii' Allthofity of Sri Lanka, Ministry of . Mahaweli

X DevéloB_'mg_n_t |

This authority is 1espons:ble for agncultural development and

g resettlement m the dry zone. Water Supply schemes have
: been undertaken with a331stance of UNI(,EF. NWSDB and the

Minist ry of Hea}th

Wﬁter Resourc‘e Board, Mi,ﬁ'istry.of Land and Land Development

'The BOard is . - responsible  for :811' matters cOnc’:elning. the

country's wate1 resources studies mcludmg mvestlgatmn and
explmtation of ground water, and watershed management

Department of Building, Ministry of Local Government Housing
and. Construction

: Thls department is responsﬂ)e for design and constructton of

water supplies and sewerage schemes required for hospitals
and other Government offices and butldmgs

A review of the sector institutions according to functions is
given in Table 3 following. From this Table, it can be seen
that the NWSDB has responsibility for water supplfes from the
planning stage through to operation and maintenance.
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(1) PROGRESS OF WATER SUPPLY PROGRAMMES

A. Long Range Programme

The long range plan for water supplies at the national level has
been covered under "The International Drinking Water Supply and
Sanitation Decade 1981 - 19890" referred to as the Decade Plan and
under the Master Plan of the South West Coastal Area Water Supply
and Scwerage Project.

a) Decade Plan

The Sri Lanka National Decade Plan was formulated when the
UN declared "The lnternétional Drinking Water Supply and
Sanitation Decade, 1981 - 1990", The plan has been
developing with technical assistance and financisl support from
foreign countries. The design criteria stipulates a daily
allowance of 49 led for standpipes, 80 - 120 led in rural areas,
and ‘120 - 200 lcd in urban areas for house connections. The
year 1990, water demand for the decade plan will be based on
per capita demand and the eéstimated population served. ‘The
decade goal for water supply coverage is 67 % by 1990 and 100
% by 1985. The estimated funding required is 106,9 billion

rupees at current prices.

-Per capita Water Demand by Piped Water System

House Connection System Stand Pipe System
Urban Area - Rural Area " Non - specified
120 ~ 200 lcd 80 0 120 led 40 led

Note ; led, litre per c¢apita per day



b) South West Coast Master Plan

The Master Plan for water supply and sewerage projects was
prepared by WHO in 1972 covering the project area of the
south west coast. Some people living within this area will not
be served by piped water in the master plan. However, they
will be served 'by a water system under the decade plan,

B. Programmes and Progress

Following are the ditails of "Decade Plen" for water supply
systems  "South West Coast Master Plan" which are currently

progressing.

a) "Decade Plan" for water supply systems

Outline of the plan is described in Tables 4, 5, 6, 7; 8 and
. Figure 3. The investment programme by districts for the

Decade Plan is given amounting to 1.35 billion rupees for water
supply systems as shown in Table 4. International donors are
represented by many countries and organizationé such as USA,
Japan, Dénmark, Finland, UNICEF ete.

Table 5 shows the total investment cost and system facilities
for rural water supply programmes by Districts inciuding a
classification of piped, shallow or deep wells to be upgraded,
or new wells to be installed,

Table 6 shows the piped water supply projects by NWSDB.
The figures given in Table 6 show projects by Districts for
pl&nning. design, construction and maintenance. The total
number of projects in 1981 by domestlc funds was 263.



Table 7 shows the well drilling - programme to the rural

population.

Table 8 shows water supply projects for town schemes by

foreign aid.

b‘igureg shows water supply projects by foreign aid based on
Tables 7 and 8.

The  District, Batticaloa, Nuwara Eliya and Ratnapura,
developed _Water suppiy projects without foreign aid. At
present, 5 projects have been implemented out of 9 projects
which are undergoing or have reached the feasibility study
stage for town water supply schemes supported by foreign aid
since 1981.

It can be seen that development of water supply projects in
Sri Lanka has been supported with foreign funding for about
73 % of the cases.

Since 1981, the Government has been faecing financial
- constraint, and cven the projects funded by foreign aid are
behind schedule up to one year. Some projects funded
domestically have becn suspended or postponed.

b) South West--Coastal Area Water Supply Master Plan

A

The project area given in Figure 4 is 150 km from south to
north and 3.2 to 22.5 km wide at Greater Colombo.

Following is an outline of the Master Plan for S.W.C.A.

provisions prepared by WHO in 1972 and described in a later
section of this report.
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:'I"al"get;year e 2000
Estimated population

in: project avea : _4.334 miliion
POpt_iiatiox_x s!ar\ﬁcd ratio 73 pereent
Number of population served 3,156 million
- Greater Colombo . 2.598 million
- Others . 0.558 million .

The Master Plan for S.W.C.A. includes the Greater Colombo
-~ Project, the 'Kalntalﬁ ‘Project and the Ambalénco_da Projeet.
These projects were implemented with assistance from the Saudi
Fund and IBRD. .
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12,
13.
14,
15.

16.

17.
18.
19,
20.
21,
22,
23.
24,

Table -~ 4 PRQPOSED WATER SUPPLY AND SANITATION PROGRAME

District

Amparai.
Anuradhapura
Badulla

Batticaloa

Coloubo
Galle
Gampaha

Hambantota

Jaffna

Kalutara
kandy-
Kegaile
Kurunegalla
Manaar
Matale
Matara
Moneragala

Mullaitivu

Nuwara Eliya _

Polonnaruwa
Puttalam
Ratnapura

Tfincom31Ee

. Vavuniya

TOTAL

Data Source:

List of Districts and Estimated Cost§

Estimated Cost

Water Supply

72,9

Assistance by UNICEF

106,2
47,2
46,6

64,8

117,3

Assistance by NORAD
Assistance by USAID

- 68,7
151,2
64,1

197,4
21,8

Assistance by DANIDA

58,2
57,3

Assistance by GTZ

54,6

Assistance by DANIDA

84,9
102,6
24,4

Assistance by GTZ

(Rupee, Million}

Sanitation

Total

101,3

115,4
73,8
48,8
78,2

130,7

82,1

160, 4
70,9
223,8
27,9

66,2
68,6

Note

Part assistance
by FINNIDA

Sri Laﬁka Rural Water Sdpply & Sanitation Program

Identification Report {copy) from NWSDB

June, 1984,
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Table - 6 PIPED WATER SUPPLY PROJECTS BY MWSDB

Schemes in Sri Lanka, NWSDB, Oct., 1981

2-17

Districthroject :gz?l Design Const.ngggge- gfggn_.lRemarké
1. Colombo District 5 - 1 4 -
2. Gampaha bistrict 16 3 5 -
3. Kalutara District 2 1 - -
4. Matale District 9 3 2 4 -
5. Kandy District 23 4 2 18 3 )
6 Nuwara-Eliya District 13 1 i 11 -
7. Galle Dbistrict 5 2 3 - -
. 8. Matara District 7 - 2 6 - (1)
9. Hambantota District 138 4 6 12 - (4)
10. Jaffna District 18 - 7 12 2 (3
11, Haanar District . 9 - 4 8 - (3)
12. 'Vaﬁuniya District 2 - 2 - -
13. Mullativu District 1 - f - 1 -
14, Trincomalle District 7 - 3 4 -
15. Batticalea District 4 1 1 4 - (2)
16. Ampara Bistrict 10 1 '3 8 - (2)
17. Puttalam:District 11 - 2 9 -
18. Kurunegala District 16 4 9 9 - {6)
19. Anuradhapura District 16 4 5 7 -
QO. Polonnaruwa District 4 2 1 3 - (2)
2)., Badulia bistrict 24 5 4 17 - 2)
22. Monaragala District 5 1 1 4 - (L)
23. Kegalle District 14 4 5 7 - (2
24, Ratunapura District 14 1 yi 14 - (3)
25. Soﬁth~Wes£'Cdastél 7 - S 2 -
Project ’
26. Trincomalee Water 1 - 1 - - o
Supply Project
27 Mataré Combined Water 1 - 1 - -
Supply Project
Source: Statistical Data General and Technical on Pipe-Borae Water Supply



Table - 7

Well Drilling Programme

~ Minimum Water Service to the Rural Population -

Project Name

Pilot Ground
Yater Programme

Pilot Ground
Water Programme

Rural Water.
Supply Programmes

Rural Water
Supply Programme

Programme of
Water Supply

Scale

1,000 deepwells in
the dry zone

1,500 déep wells

Wells with hand
pumps and piped
water

Matale and P010n~
naruwa District

Wells with hand
punps

Vavuniya and Mull-
aitivu Districts

Wells with hand
pumps and piped
water

- Mostly rural for

Water Supply
Programme

Water Supply

Mannar Water
Supply Scheme

IRDP Programmes

Seurces: NWSDB, June,

‘Harispattuwa

Groundwater mapping
and 2 market towns
piped water

Jaffna Peaninsula

Hells with hand
pumps mostly

Hambantota District

Piped gfoundwater

1984

2-18

Year

1983

1984-1988

Aid Country

UNICEF
YNICEF

Denmatrk Goverament

Financial support

by the Goverpment of
the Federal Republic
of Germany

Finnish Government

USAID

NORAD

.Netherlands Government

IBRD

Dutch Governmeat &
Belgium Government
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Figure - 3 WATER SUPPLY PROJECT BY FOREIGN AID AND DISTRICTS
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Figure - 4 MASTER PLAN FOR SOUTH WEST COAST AREA
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| Table - 9 MASTER PLAN FOR SOUTH WEST COAST AREA WATER SUPPLY SYSTEM

Population House Stand
Proejct Population Seived Connection Pipe

Area Population Served - Ratio Ratio Ratio
Pyoject Area 4,334.0 3,156,0 73 60 -'40
Greater Colombo 2,598.0 2,598.0 100 64 36
Coloibo Municipality  838.0 838,7 100 83 17
Colombo South 1,062.0 1,062.0 100 59 | 41
Cotombo North 697.0 697.0 100 48 52
Negombo 162.2 162.2 100 46 56
Kalutara 62.0 62.0 100 45 55
Anbalangada '53.6 53.6 100 40 60
Gale 170.4 i07.4 100 40 &0
Rural Area 110.0 110.0 100 36 64
Others 1,178.0 - - - -
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{(6) SOCIO-ECONOMIC CONDITIONS

A. General

The Democratic Soclalist Republic of Sri Lanka is a small island
located south ecast of the Indian Sub-Continent, and is
approximately 65,610 km2 in area including about 959 km2 of inland

waters.

The landscape of the island can be described as a 'compact area
with a-¢entral mountainous region with peaks as high as 2,524 m.
A number of rivers rise in these mountain peaks and flow towards
the sea, creating fast moving rivers and waterfalls and have an
economic importance as a source of g’enerating' hydro-electric power.
About 20 % of the land is forest, and forest reserves, and 25 % is
used for agricultural cultivation purposes. The remajning land
consists of built up arveas, grass lands, scérub growth, and

non-arable lands.

Sri Lanka being close to the equator and lying between Latitude 6
and 10 north, ‘has a mean temperature over the lands ranging from
26 to 28 C°, Rain brought by the monsoons results in recorded
mdnthly totals of 1,250 to 1,500 mm while little rein falls in the dry

- zones, This relatively small island has a wide variation in rainfall.

The four distinguishable rainfall seasons are:

- Mid-May to September Sbuth-—we_st' monsoon
. Dctaber to November - Intermonsoon period
Deecember to February North-east monsoon
March to Mid-May Intermonsoon period
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B. Socio-FEconomic Conditions .

The GDP amitnl growth rate hveraged over 6 %/ during 1978 to
1982, and the unemployment 1=ate dropped to 13.4 % in 1982 from a
high of 25.9 $ in 1977, A variety - -of dally commoditles has
appeared on the market, Because of iricréeasing 1mports. undey the
free trade- policy, the irade balance resulted in a deflClt of 9.8
billion dollars in 1982. The nation’s economy appears to_ be failmg_
into a recession, Moreover, cvents in July ihﬂ_uene’ed the economic
activity and light industries remained at & flat level, The GDP fell
to 4.9 % in 1983, Under these financial difficultics, Government
project -inVestm_ént slowed down in 1983. Income and expenditures

for 75 local administrations in 1982 were as follows:

Tatal
Local
Colombo Local Administra-
Municipality Urban Areas Councils tions
_ (12) - {39) (24) - (78)
Income = . - _ R : o
(Rs. x 1,000) 366,181.8 215,715.3 266,211.6 808,108.7
Expenditures 354,883.4 194,581.3 218,875.,1 768,339.8

(Rs., x 1,000)

mm which follows shows general' information on the Sri. Lanka
economy, financial ba_lan'cQ between 1978 and 1982, total and per
‘capita products  at current and constant prices, and foreign
~assistance. '
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2-2 REGIONAL LEVEL

(1) CLIMATE _

The Climate is tropical with high temperatures and high humidity
throughout the year. The average monthly temperature is 27 C°, and
only slightly cooler from December to February. Over the 30 year
period from 1931 to 1961, the maximum and minimum - tempeératures were
30 C° snd 23.9 C° respectively.

The average i‘ai_nfall-for the same 30 year period was 2,395 mfniyea_r.
Recent precipitation records for. 1981 and 1982 showed the annual
average rainfall as 2,078.1 mm and 2,005.5 mm/year respectively.
. * .

From a review of the monthly rainfall records, it was observed that the
least rainfall occurs between December and March. At the K_alétuwawa
and Labugama mountsainous areas, the rainfall is about 4,000 mm per year
or twice as much as recorded in the Colombo area. The water lévels and
rainfall records for Kalatuwawa and Labugama utilized in this study are

included in Appendix 11,

{2) GEOGRAPHY

Colombo_ City is located in  the south-western flat area of Sri Lanka,
Along the sea, -the City covers an area, 13 km in the north-south
direction and 4 km in the east-west direction with an elevation range
from 7 m to 20 m, Although many waterways arve used for surface wateyr
drainage, there ar¢ also many marshy arveas in the City. Next to the
Fort region of the old town, Beira ‘Lake is being used as a multi purpose
reservoir. Out of 695 km2 of the Greater Colombo Arvea, 42 km?2 is
covered by water. '



(3) REGIONAL DEVELOPMENT SCHEME

Including the City of Colombo, Greater Colombo has been deéveloped as
the center of economic, social and government activities. Most of the
urban area has been developed so “new development schemes are
occurring in the rural areas. Under the Department of Town and
Country Planning, the Ministry of Local Government, Housing, and
Construction has responsibility for undertaking the development schemes
through the Nation, and the Committee also has responsibjlity for the
Grealer Colombo Development Schemes based on the Greater Colombo
Economic Commission - Aet No. 4 dated 1978. Thesc schemes were
prepared for increasing employment opport.unities with commercial and
light industrial development and also for improvement of the road
network system necessary for development. For the deve)opment scheme
of Greater Colombo, the Department of Town and Country Planning, the
Ministry of Local Government Housing and Construction has prepared the
Development Scheme of Colomboe Master Plan- (D.S.C.M.P.) for this
Capital district for the target year 2001, The D.S5.C. Master plan
covers the Colombo areas and surrounding area, between Negombo in the
north to Alutguma in the south, 9¢ km long by 40 km wide, and covers
approxinately 3,000 km2 containing 5,000,000 population.

The Committee, has mainly preparcd development plans for resi(lential,
commercial and industrial areas at Kalunayake Region the south-east side
of Negombo, and the Biyagama area on the west side .of the Kelani
River. In the Kotte district located on the east side of Colombo, the
new capital, Sri dayewardenupure Kotte, has been developed with
construction of the néw capital building, city hall, cultural center,
schools, hospitals, residential buildings, and parks ete.

Althoughr the population in 1981 was 186,292 in the new capital area of

4,277 ha, the future population is planned to be 270,000 by the target
year 2001,
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(4) PRESENT STATE OF WATER SUPPLY

A.  Summary of Treatment Plants

At present approximately 1.2 million people in Colombo City and its
" urban area are suppliecd 340,000 m3/day of water from three

sources!

a) Kalatuwawa Treatmeni Plant
. Capacity : 91,000 m3/day
. purification process;

acration - sedimentation - rapid filtration - chlorination
. sourceé; Kalatuwawa Reservoir

capacity: 15.4 million m3
. conveyance ; gravity
. construction; 1954

b) Labugama Treatment Plant

. capacity ; 59,150 m3/day
. purification process;
sedimentation - rapid filtration - chlorination
. source ; Labugama Reservoir
capacity : 8.9 million m3
. conveyance ; gravity

. construction . 1886

¢) Ambatale Treatment Plant.

. capacity ; 205,000 m3/day
. purification process;
aeration - sedimentation - rapid filtration - chlorination
. source : Kelani Ganga River
intake capacity ; 5.5 m3/seec (475,200 m3/d)
. conveyance ; pump - elevated tank
. construction ; 1966

The Ambatale treaiment plant is undergoing an expansion schedule
of 182,000 m3/d in 1982, 273,000 m3/d in 1990, 364,000 m3/d in 1994
and 455,000 m3/d in 2000 forming the Greater Colombo Project

commenced in 1980.
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B. Present Condition of Water Su.pplie.s -

The water treated from the impoundcd.reservoirs is supplied to the
northern area of Colombo City and Peri-urban Colombo South. Also
the water tréatéd directly from the river source is supplied to
Colombo City and Peri-urban Colombo South. The distribution
pipes for the Peri-urban Colombo North are now under
construction and water service is not yet available. The present

condition of water supply for each area is as follows;

a) Peri-urban Colombo South

population : 679,125
population served; 532,410

serviee ratio @ 18.4 %

b) Colombo City
population : 585,776
population served : 585,776

service ratio : 100 %

c) Peri-urban Colombo North

population : 198,260
population served ; nil

The total population served is 1,188,186 out of 1,463,161 at an
overall service ratio of 76.4 % in the Greater Colombo area which
includes all the above three areas. Water is delivered to the
consumers via house connections and public stahdpipes. In 1984
the number of public standpipes in Colombo City was 1,500 and
2,164 in the Peri-urban Colombo South.

-The average water cdnSl_xrhption in the supplicd area is 300 led and
225 led net in consid'eration_ of 25 % leakage. . Twenty four hours
water supply is the objeciive in Greater Colombo but is difficult to
- maintain duc to insufficient mainténance and obsollescence of the
treatment plent facilities at Kalatuwawa and Labugama,



The qualily of purified water from the Ambatale treatment plant
meets thé'sﬁanda'rds of WHO, but the water quality from Kelatuwawa
and Labugama often deteriorates due to insufficient purification
of the poorer quality raw water when the reservoir water level is
low in the dry season,

() WATER SUPPLY PROJECT

The World Health Ovganization (WHO) made a Master Plan of the
South-West Coastal Area Water Supply, Sewecrage and Drainage Project in
1972, which included Greater Colombo, Negombo and the Galle areas with
 a target year of 2000. Also the Preliminary Engineering and Feasibility
Study' for water supply was completed by WHO in 1972. The Master Plan
for S.W.C.A, is being implemented through the First and Second . Sri
Lanka Water Supply Preject. The first project is finished and the
second project is under implementation.

A. Summary of the Master Plan for South West Coast Area

This master plan for S.W.C.A. covers an area of 160 km in the
north-south direction from Negombo to Galle and 3.2 km to 22.5 km
in the east-west dircetion, The arvea planned consists of the
following five regions as sub-areas.

a) Negombo Urban

b} Greater Colombo
Colombo Municipality
Peri-urban Colombo South
Peri-urban Colombo North

¢) Karutara Urban

d) Ambalangoda Urban

e) Galle Urban

The Master Plan for S.W.C.A. has projected a total population of

4,324,000 in the study area by 2000 and 3,156,000 will be served
with water supply facilities, or a 73 % service ratio.
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The percentage of population to be served in Greater Colombo is
projected as 100 $ or 2,598,000 people. This degre¢ of servicing
will be accomplished by direct house connections in 83 % of ‘Colombo
Municipality, in 5% $ of Peri-urban Colombo “South, in 48 % of
Peri-urban Colombo North and the balance of the pop__ulaiion will be
served by public standpipes. The projected qi.lanlity -of water
supply is 32 to 57 led for public standpipes, 182 to 273 led for
{full-plumbing plemlses and 91 to 136 lcd for part-plumbing

premises.

The plan is summarized below; -

popu_lation in 2000 : 4,334,000
percentage of population served 73 %

population served 3,156,000
estimated water supply capacity 668,300 m3/d
Greater Colombo 100 % or 2,598,000
Other Urban Aress : 32 § or 588,000

Figure 5 shows ' the - population growth, daily water demand and
expansion of the treatment plants in the master plan for the Greater
Colombo area. In this plan, the Ambatele treatment plant is
projected to expand from 91,000 m3/d to 455,000 m3/d by 2000
through a four stage expansion program, but Kalatuwawa and
Labugama's prese'nt capacities of 91,000 m3/d and 59,150 m3/d
respeclively are to be maintained constant.

B.  Other Projecfs

| Other related water supply projects which are prdceeding separately
in the area but arve excluded from the Master Plan for S.W .C.A. are
as follows:

a) " Fl{atuhaj('ake Investment Promotion Zone

" This 2ong includes an area of. 182 ha consisting of improved
roads, electrlcity and water supply facilities projected by the
Greater Colombo Economic Committee in 1981,
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b)

c)

d)

_}r{-otte Ares

The development of the Kotte area, the new capital, is being
carried out by the Urban Development Authority, Ministry of
Local Government, Housing, and Construction. The water
demand in this area is estimated at 17,500 m3/d in 1986 and
30,000 m3/d in 2001, Another pipeline from Ambatale to the
Kotte area is necessary to improve water supply transmission
and is eslimated by the National Water Supply and Drainage

Board to cost 151 million rupees.

Water Supply Project at Rural Area in Colombo District

This project aims at water suppiy for 239,080 people or 5-% of
the population in the rural area by 1990 and consists of
establishing and improving piping for 15,000 people,
establishing 1,192 new shallow wells, improving 600 existing
shallow wells for 215,000 people and also to establish 83 deep
wells for 10,000 more people.

Colombo Municipality Water Distribution Project

This projeet was undertaken by WHO in 1972 for the
distribution system in Colombo Citly and was aimed at
improving the pipline network through the investigation of pipe
corrosion and water demand throughout the city area.

Implementation of the Master Plan

The Master Plan for S.W.C.A. has been implementing by the
phasing, |

At preseht the Second Sri Lanka Water Supply Project is being
carried out which had a high priority in the Feasibility Study
which immediately followed the Master Plan. In 1981, 15
prdjec‘té in Gampaha District, 3 prbjects in Kalutara District, | 5
projects in Galle District and 5 projects in Colombo District

were carried out.
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The First and Second Sri Lanka Water Supply Projects are as
follows;

a) The First Sri Lanka Water Supply Project

project year ; 1978 - 1983
capital investment ; 203 million rupees for the project
. construction of reservoirs
Jubilee 4,546.5 m3
Moratura 4,546.5 m3
Maligakanda 13,639.5 m3
Church Hill 18,186 m3
Kirillapona elevated tank
. construction of distribution mains
“Ambatale - Jubilee Main to Atlidiya
. construction of booster pump al Kotte and Kirillapona
. Repair of existing pipeline network in Greater Colombo
. procurement of pump machinary at Ambatale
. installation of waler meters
. installation of new distribution mains in the northern

area of Towns North of Colombo

b) Second Sri Lanka Water Supply Project

project year : 1982 - 1985

capital investment : 507 million rupecs

for the project '

. construction of new intake and pumps at Ambatale

. installation of raw water pumps at Ambalale

. construetion of distribution mains

. construction of two coagulation tanks of 61,378 m3/d at
Ambatale

. improvement of chemical dosing system at Ambatale

. modification from existing single media to dual media for
12 filters at Ambatale
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MASTER PLAN FOR SOUTH WEST COAST AREA AND GREATER COLOMBO PROJECT

Master Plan for South West Coast Area

Preliminary Enginéering and
Feasibility Study Water Supply

.l-

South West Coast Area

Water Supply I

= Negombo

Sewerage, Drainage- .

- Kalutara

L Galle

1972

HHO

1972
WHO

-——— ey

- «Greater Colomboj————

- Ambalangoda

Colémbo Municipality = 1972
Water Distribuiidn System | WEO
R LTI
- Leakage - COLOMBG '
.. Lo Municipality
- Corzosion
- ﬂatét Demand -
* . L Wetwork Improvement

Greater Colorbo Project

19890
{ES}

—— Expansion of Ambatale

and Sewerage Project

First and Secdnd Sri Lanka Water Supply

Saudi Fund, IDA

[

The First Sri Lanka Water Supply Project
Project year : 1978 - 1583
L Construction of distribution mains

L Construction of booster pump at
Kotte and Kirillapona

- Repair of_existiné pipeline network
in Greater Colombo

-Installation Gf water meters

in the porthern area of Towns
North of Colombo

ARbatale - Jubiles Main to Attidiya

b Procurement of pump machinary at Ambatale

L Tnstallation of new distribution malas
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Second Sri Lanka Water Supply Project

" Project year 1 1982 - 1985

L Construction of pew intake and
Pumps at Ambatale

. Installation of raw water pumps
at Arbatale )

L Construction of distribution mains

L Construction of two coagulation
tank of 61,378 m3/4 at Ambatale

- Improverent of chenmical dosing
system at Ambatale

LHodi€{cation from existing single
nedia to dual media for
12 filters at Ambatale



(6) POSITION OF THE BASIC DESIGN STUDY

As shown in ‘g_qme 5 Ambatale is prolected to expand to, 455, 000 mSId
but Kalatuwawa and Labugama are pro;ected to maintain their present
capacities of 91 000 m3/d ‘and 59,150 m3ld respectwely The water
supply pm]ect in Greater Colombo w1th1n the Master. Plan was made on
the basis of proper operatlon of both tleatment plants at Kalatuwawa and
Labugama The reliable dehvery of good quahty and ample quantltles of
water from both treatment plants is therefore essential and critical to
sustain this project. The water supply to Colombo, capital of Sri Lanka
will face a dangerous limitation if the operating capabilities of both
treatment plants is not restored quickly.

Therefore this rehabilitation project should proceed without delay.
Furthermore this rehabilitation project has speéial' significance because it -
is nouf the policy of waterworks management to concentrate on improving

and upgrading existing  facilities rather than proceeding with new

construction because of current national budget constraints.
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3-1

QUN.N'ARY OF.
THE TRBATMENT PLANTS INVESTIGATED

KALATUWAWA

(1) SUMMARY OF THE SYSTEM

" This treatnient plant was constructed in 1954 at a capacity of 81,000

m3/day. Th_e source of raw water is from the 15.4 million m3
impounded reservoir controlled by a gravity type concrete and

~masonry dam and treatment consists of aeration, scdimentation,

filtration and chlorine disinfection. The purified water is supplied
to Colombo Cxty by gravity through one 30 inch and two 33 inch
dmmeter conveyance pipes epproximately 58 km in length,

The ftrcatment process consists of cascade type aerator,
sedimentation tanks with ascending bottoms, ten rapid gravity

filters and a waste recovery system,

The unique characteristic of this plant is the in-plant eleclric power
generation. The electric power generated by the tur_bine
generators which  are using raw water from the 1*eservoir'prdvides
the energy for water treatment. Also several diesel engine driven
generators have been installed for back up to the turbine
generators. The gi‘avity water transmission system results in

ehergy savings and improved reliability of the waterworks systeni.

(2) PRESENT CONDITION OF THE SYSTEM

At present this treatment plant is not working satisfactory because
of obsolescence of many of the mechanical and cleetrical components.
The critically Jimiting factor for filtration is insuficient backwashing
cap'ability due to defects in the vh'iving and penstock mechanisms,
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Figure - 7  FLOW CHART OF KALATUWAWA
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Acration and sedimentation processes are also ineffective. The

capacity of the sedimentation tank is too small to treat the present
raw water flows résulting in insufficiently settled water overloading
the filters. - The floc is retained in the filter media and has
accumulated _formihg' mud balls thus frequently interupting and
restricting the filter operation.

Figures 6,7 and 8 arc shown the present system.

LABUGAMA

(1) SUMMARY OF THE SYSTEM

This treatment plant has a capacity of 59,150 m3/day. The source
of raw water is from the 8.9 million m3 impounded reservoir
controlled by an earth dam. Treéatment consisis of sedimentation,

fittration, and chlorine disinfection,

The purified water is supplied to Colombo City by gravity thl‘ough
two 20 inch and one: 30  inch diameter conveéyance pipes
approximately 45 km in length., The trealment process consists of a
covered sedimentation tank ‘and rapid gravity sand filters, The
unique characteristic of this plant is the use of Jewell Filters
constructed in 1886,

(2) PRESENT CONDITION OF.THE SYSTEM

The Jewell Filters have not been working since 1977 and the only
treatment provided at present is chlorination.

The filter system is inoperative because of the obsolescence of the
valves, water collecling mains, strainers, and agitating mechanisms

for backwashing,

Also the sedimentalion process is ineffective because of the small
capacity and resulting short detention time,

Figures 9, 10 and 11 are shown the present system,
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Figure - 10 FLOW CHART OF LABUGAMA
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Figure —- 11 LABUGAMA

TWRL 3100

= WASH WATER
_ TARK

CHUORHATOR
z FILTER PAKE DAIVE
g
% WLES 1
.4 REGULATON
§ CHUORINATOR
1] : N L
1 o TWL. 324-0 —{:}—l—(, )
[reveam ok S .——:’%:n_r%._.—. . TwL 3230 GIESEL wWASH
S| £ e 1= ENCINE  WATER
= e f SEXTLING  TAHK PUep
~ i )
AREAN PRESSURE TANK S —y == :
{ ‘ i JEWELL FILTER
80000000062 550 LWl 100
aas - — e
£3TON -
~—svsce— s}(n_:uzom PURE WATER TAKK
VOGE it COMTROLLER
— TO AVER WASH WAVER mo‘fﬁl"m
l_' 10 MivER Fre—1
| e— |
ALUM ' so0A
ASKH

LA BUGAMA HEADWORKS
SCHEMATIC LAYOUT

3-8






3-3, PRESENT WATER QUALITY

(1) RAW WATER

The results of physical-chemical analyses are shown below:

Kalatuwawa e Labugama

| 1983 - 1984 1083 1984
Year/Month - : July Aug. Nov. May* Aug. May*
pH _ 6.5 6.8 6.1 6.1 6.6 5.8
Turbidity (3.T.U) 12.5 18 2.8 6.6 8 10
Colour 20 80 10 25 25 45
Alkalinity {(ppm) - & 6 6 & 36 .8
Iron (ppm) 2.6 1.4 0,2 ND 0.5 0.2
No. of samples. _ 1 : 2

* Denotes tested by the Team, other data presented by NWSDB'

Regarding the biblog‘ica} examination of the raw water conducted by
the Survey Team, the most common algal species at both reservoirs
were Rhizosolenia, a mémbep of the Diatoms, followed by
Elaktothrix, one of the blue-green a]gae.' -The total number of
these algae were about 1,500 - 2,000 counts/ml respectively. “The

results were average for reservoirs in warm climates.

The water quelity test results utilized in this study are included in

_{%ggendix 8.

Characteristics of the reservoir water quality are summarized ,35'

follows:

Weak acidity
2. Low turbidity, 18 degrees at maximum and often less than 5
degrees | | B
ligh colour, 80 degrees at maximum and 10 degrees at minimum
Low élkaiinity, 36 ppm at maximum but mostly less than 10 ppm
5. High iron, 2.6 ppm at maximum and often less than 0.5 ppm
and ocecasionally undetected
6. Presence of plankton
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(2) TREATED WATER AND TAP WATER

Bacteriological Examinations

The vesults of bacteriological examinations of the ireated water at
the plénts were that one of 23 samples tested was unsatisfactory at
Kalatuwawa and one of 24 samples tested _at Lébugama was
unsatisfactory. Ninelcen samples from public taps were acceptable
and conformed to the drinking water standards of Sri Lanka shown

in Appendix 13

Physical-Chemical Analyses

The water quality at the plants is summarized as follows;

Sri Lanka Standard Kalatuwawa : Labugama

dJul.  Aug. Nov. May Aug. May
Desirable Allowable '83 183 183 84 183 134

pH 7.0-8.5 6.5-9.¢ 6.1 6.4 6.0 5.9 6.4 5.7
Turbidity

JTU 2 g 2 7.0 3.0 4.6 14 9
Color

degrees 5 30 15 5 10 20 30 45
Total Iron

o mgll 0.3 1.0 6.4 0.32 0,08 ND 1.4 0,25

Most of the quality tests proved satisfactory for a pﬁblic water
~supply, even though the concentration of scme components exceeded
the limits of the Sri Lanka Drinking Water Standards, Higher
concentrations of pH, turbidity, colour and iron are not harmful to
human health but they create poor taste, odors and unpalatable
appearance.



3-4,

(3) TREATMENT METHOD CONSIDERATIONS

From the results of water quality analyses, the chemical and
physical characteristics of both raw water supplies can be modified
to meet the Sri Lanka Drinking Water Standards through the
present treatment processes. Effectiveness of the treatment method
is often influenced by the forms of iron and manganese in solution
together with the existence of other substances in the water. The
notable characteristics of the raw water are high colour, weak acid
and high concentrations of iron. The high iron may create
difficulties in the purification process when combined with humic

acid.

Jar tests are an essential laboratory method to decide oplimum
chemical dosing rates which will produce the best quality of treated

water,

Although both reservoirs al Kalatuwawa and Labugama have common
physical characteristics it is difficult to rccommend a practical
reservoir operalion procedure for flushing the bottom layer of
anaerobic water and selection of intake depth without essential

limnological data on currents, flows, stratification and plankton.

RESERVOIR SUPPLY CAPACITY CONSIDERATIONS

Records for the 14 year period from 1968 - 1982 on the Kalatuwawa
and Labugama reservoirs have been sludied to determine the

frequency of minimum available quantities over a ten year cycle,

Table 11 which follows shows the yearly minimum low water levels

and minimum storage capacity in the reservoirs.

This data was then plotied on a probability graph as a Thomas plot
and is shown on Figure 12 and 13, From this Figure the minimum
water storage over a 10 year cycle at Kalatuwawa was estimated at
1,300 x 1,000 m3 and at Labugama was estlimated at 1,120 x 1,000

m3,

11

(¥~
1



These minimum volumes are 8.5 and 12.6 % respectively of the
total cffective reservoir capacity. This can also be seen on
-Figure 12 and 13. Labugama appears to be slightly - better
than Kalatuwawa for capdcity. but’ riqminaliy, a reduction to

one tenth of the effective capacity would occur once in 10

years for both reservoirs.

The frequency dist'ributhn of water levels for both reservoirs
are given in. Figure 14, Again Labugama appears to be
slightly better, but both have sufficient capacily during the
predictable dry season conditions.
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Figure 12
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Figure 13
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Frequency

Frequeﬁcy Distribution Graph of Water Level
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Figure-15 WATER SYSTEM
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4-1

4-2

PROJECT SCOPE

PURPOSE AND SCOPE

The primary aim of this project is the rehsbilitation and upgrading
of the treatment plants at Kalatuwawa and Labugama which are now
suffering from numerous process deficiencles, and inoperative and
obsolete equipment, poor treatment efficlency and unaceepteble
water quality supplied to the consumers. Future rehabilitation will
consist of repair and/or replacement of most mechanical/electrical
devices associated with the sedimentation tanks, filters and waste
water recovery facilities. ~ Also, the aeration and sedimentation
processes require major improvement,

BASIC POLICY

Improvement and rechabilitation of the trealment plants desirably
should meet the following policy objectives:

(1} To achieve minimum annual operating and maintenance costs
through adoption of energy saving devices where possible,

(2) The treatment processes and control systems should be simple
to operate.

(3) The treatment plent operation should not deviate appreciably
from the methods presently employed,

(4) To ensure vreliability of continuous and adequate water
‘treat_ment' especislly by improving the normal service and
standby power systems,

(5) To ensure that the overall treatment process will not be

"fintérrupted or harmfully affected by inspection,  maintensnce
and repair procedures on each sub system of plant operation.

4-1
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(6)

To ensure utilization of lecally available materials in Sri Lanka
as much as possible and seclection of working methods and
matevials for rehabilitation which will allow continuous water
purification,

(7) To prepare a new and complete operaling and maintenance
manual for the rehabilitated plants plus an appropriate training
program for the technicial staff responsible for eperation and
maintenance,

(8 To provide an inventory of sufficient spare parts for regular
maintenance and operation proccdures.

KALATUWAWA

(1) NEED FOR REHABILITATION PROJECT

It has been observed that there is a noticeable change in the
raw water quality at the inlet chamber depending on the water
level of the reservoir. Therefore it is recommended that
surface intake facilities be installed to rectify this situation.
The aeration faciiities neced to be expanded to reduce color and
odor in the raw water more ecffeclively when the reservoir
water level is low. The sedimentalion tanks are less effective
during periods of deteriorated raw water quality and the

filters are also overloaded impairing the total purification

process,

The installotion of vertical baffte type flocculators and multiple
inclined plates in the sedimentation tanks will dramatically

inerease the efficiency of the pre-treatment process.

The existing in-plant electric generators need to be replaced
because they are entiquated and the eleciric power cirecuitry
should be converted from D.C. to A,C. beecause the D.C,
equipment and parts are difficult to purchase and arve costly.



" The fotal power supply -system needs to ‘be rearmnged by
- supplying powér from. the outside . including replacement of all -

“obsolete and defective electrical equipment.

The general layout of the treatment facilities at Kalatuwawa is

- shown in Figure 16 which follows.

(2) REHABILITATION OF TREATMENT FACILITIBS AND EQUIPMENT

A. Intake Inlet

The installation of surface water intake equipment is
recommended to avoid drawing off poorer qualily of raw
water due to reductions in the reservoir water level.
This é_quipment is capable of oplimizing the selection of
water quality using the existing intake gates and will
contribute to consistently better quality raw water.

(Figure 17)

B. Aeration Facilities.

The exisling aerator is ineffective for removing color and
odor when the reservoir level is low and can be improved
by expanding the aeration area. (Figure 18)

C. Sedimentation Tanks

The existing sedimentation tanks have a capacity of only
1.6 hours detention at the design flow of 91,000 m3/day.
" The vetention time for this size and type of treatment
plant is usually ‘much higher at 3 to 5 hours, Therefore
the flocculation = and - sedimentation processes are not
cffective. Expansion of sedimentation tank capacity would
‘be the best way to improve this situation, However,
i_nsufficient' space 1is . available for expansion, Any
‘expansion: would occupy the existing. access road and
- -would be.an insufficlent increase only ‘adding 20 minutes
~detention time. Therofore it was concluded to use the
-e'_xisti_n'g_ sedimentation tenk structures more effeciively,
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- The most practical oplion is to install' multiple inclined
. plates and verlical baffle ‘type floceulators in the existing

sedimentation tanks which would be 1;elzatively' easy 1o
maint_aih. The flocculators of the verlicﬁ! bafile fype
would have a 20 minute detention time.  Also water
gatbering troughs with less than a 500 m3/d/m overflow
rate should be added. (Figure 19, 20)

E.

'lnplant Power Generator and Electric Circuit

Two turbine generators  using raw  water from the
reservoir, and the diesel en.g'ine generators are not
working 'sufficiently‘ due to their agé. This sériously
interferes with the purification especially for the
backwashing cycle and for power supply for the balance
of the trcalment plant. The electric devices also have
deterioraied due to their age. ‘This condition combined
with the scarcity and high cost of DC parts makes it
necessary to undertake a comprehensive rveplacement
program, Therefore the turbine and diesel engine
gencrators and all ancillary works need to be replaced

with A.C. umits. The proposed upgraded power supply

- system will consist of turbine generators which will be

employed when the reservoir water levél in high, and the

diesel engine generators when the level is low, Power

will be received from the national distribution network.

" The power supply sysiem r-éarrangcd in this manner will

be substantially more reliable and easier to maintain than

the present sysilem.

Mechanical Facilities

Pumps, valves - and  penstocks - belonging to the
sedimentation tanks, filters, waste water tank snd waste
water recovery system are malfunclioning and in a
deferioraled condition which seriously interferes with the

treatment process, particularly the filter backwasing



Operatibn._ The - various  pumps, valves and other
mechanieal :devices need to be replaced or repaired to

restore the plant into a good operating condition.

-Chemical Dosing Facilities

The alum and lime handling and desing facilitics are in
need of repair and/or replacement. Also the chlorinators

- should be replaced.

Measurement Facilities

1,

Flow meters, level controls and pressure recorders need
to be replaced with equipment which operates on A.C.

power supply.

Filter Media

‘The existing filter media consisting of sand and gravél

should be removed and replaced. (Figure 21)

=

Control Mechanisms

Valves and penstocks for the filters are controlled
hydr’aul_ically but these control mechanisms are not in
good working condition. It is recommended that the
hydrauhc system be replaced with a pneumatic system to
improve opelatlon relmblllty ' '

Miscellancous

Structural cracks in the bm!dmg need repair, walls need

‘to be painted, and the domestic water system plumbing
"and building mrmg similarly need substantial repair and
+ replacement,.



REQU}RED IMPROVEMENTS AT KALATUWAWA

FACIL]TIESIEQUIPMEN‘I‘_

AL

Intake

=

surface water intake

equipment

inlet Valve Chambe_l_'

QUANTITIES IMPROVEMENT

=

float _
control structure
27" sluice valve

12" sluice valve

. Aerator

Sedimentation Tanks

flocculator

sedimentation tank

8" sludge valve

water gathering {rough

. Filters

building

18" inflow penstack
24" inflow penstock

15" sluice valve
12" sluice valve
8" sluice valve
control panel

piping

L N ]

416

1 sct

10
10
10
10
10
10

1 set

4-6

new additional

replace
repair
replace

replace

expansion

new additional

{vertical baffle
type)

new additionat

{multiple
inclined plates)

replace

new additional

painting, repair
replace

replace

' replace

replace
replace
replace

new additional

EXISTING STATE

none

damaged
damaged
poor operation

poor operation

ineffective

horizontal flow
horizontal flow

poor operation

none

erack

poor operation
poor operation
poor operation
poor operation
poor operation
poor operation

none



FAC:L]'T}E_SIEQUI_PMENT :

" QUANTITIES IMPROVEMENT '

" EXISTING STATE

F. Booster Room .

water pressme pump
air compressor for valve

control

air compressor'for
back wash
wash water pump
5" sluice valve

4" sluice valve

4" check valve

piping

. Chemical Dosing Equipmént

H,

lime slaker drive
mechanism
lime feeding equipment
pré—chlorinator

' samplmg pump -
residual chlorine meter

i.

Filter Gallery

domestic water pump
post-chlorinator

) ‘8" ¢heck valve

Waste Water Recovery

‘recovery. pump.
g sluice \}élv'e"' S

-y

1 set

1

1

a4

2

"pipmg for recovery pump 1 set’

' sludge pump

4 slunce va]ve

S check valve _
R ‘piping for sludge pump

2o
,_1; set -

renove
new . additional

replace

réplace |
replace
Teplace
réplace

new additiohal

repair

replace
replace

l’eplacé
repiace
replace
replace

replace
replace .
replace
replace
replace

“replace

replace
replace

defective
none

defective

defechve .

poor’ opelatlon
poor operalmn
poor 6pel'atioh

none

defective

‘defective

defective

defective
aefect ive
defective
defective

defectlive

~ poor operation

poor operation
deteriorated
defective -

‘poor operation

poor operation -
deteriorated



FACILITIES /EQUIPMENT

QUANTITIES IMPROVEMENT EXISTING STATE

' d. PdWer House

hydraulic generator
k __diésel _ehgine_ generator
diesel enginé generator
power recelving panel
power distribution panel
contro.lr panél S
regulator |

K. Measurement Facllities

raw water flow méter
filtered water flow (_iietel* )
level meter of washing tank
level detector of filter
meter pané! ‘

L. Wiring in the Building

M. \’:J_a.sh \.\!éter Tank

roof
expeansion

'N. Filter Media

filter sand and gravel

2 repluce
2 replace
2 remove
1 new additional
1 replace
2 replnce
1 replace
i 1‘e;:)!'.a_ce.
2 -~ vreplace
1 replace'
10 new additional
1 replace’
1 set replace
1 ° new additional
1 set  new additional
1193 m3  replace
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- defective

poor operation
poor operation
none

* defective
- defective
- detective

“poor operation

poor operation
poor operalion
none
defective

deteriorated

none

none

contaminated



Figur.e “14—1 Kalatuwawa Improvement

SLUDGE
LAGOONS

RETAINING wWALL

GENERAL PLAN

IMPROVEMENT
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Figure— 17 SURFACE WATAR INTAKE
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Figure -1 9 CONSIDERATION OF EXPANSION OF SEDIMENTATION
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Figure —20 BASIC CONCEPT OF KALATUWAWA
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4-1 LABUGAMA

(1) NEED FOR REHABILITATION PROJECT

Aerator facllilies are needed to reffiove color and odor when
the reservoir water level is low, The existing sedimentation
tanks are i_nefl‘ectlvé and lacking i capacity. Insufficient
space is available for expanslon and it 7w'as concluded to use
the existing structures more ei‘fectivoiy. It s recommended
that flocculators of the vertical baffle type be provided., Also
the existing .sedimentation tanks cen be augmented with
multiple inclined plates, The combined effect will substantially
improve the floccutation and sedimentation processés, The
valves and strainers of filters have deterlorated with age and
the driving rakes for the back washing cyecle need repairing.
A diesel engine geénerator for the wash water pump and the
driving rekes should be provided as a :stan'dby for the existing
electric motor drive. Other mechenical/electrical devices need
replacing due to the plant’s overall deteriorated condition.

The general layout of the treatment facilitles at Labugama is
shown on Figures 22 and_23 which follow,

(2) REHABILITATION OF TREATMENT FACILITIES AND EQUIPMENT
A. Inteke

The installaion of surface water intake equipment is
recommended.

‘B, _ Aerator

Aeration facllities are recommended to be installed to
remove cotor and odor from the raw water, {(Figures 24)



Sedimentation Tanlg

The cxisting sedimentation tanks. have -only 0.7 hours
vetention for the design flow of 59,150 m3/day,  and
function ineffectively. Therefore  flocculators  and
sedimentation equipment arec needed in the . existing

sedimentation tanks to improve the overall freatment
efficiency,

Flocculators of the vertical baffie type with more than 20
minutes retention time and sedimentation eqguipment
consisting of multiple inclined plates with more than 20
minutes retention time are recommended. To accomplish
this it will be necessary to increase the height of the
existing sedimentation tanks. Also water gathering
troughs with less than 500 m3/d/m overflow rate is

veguired. (Figure 25)

The filters have not been working for about the past ten
years. This 1is because of the inoperability of the
valves, backwashing mcchanisms and water collection

The filter media of sand and gravel needs replacing. -

Q._ Filters

mains. _(_E_igure 26)
E. Filter Media
F.

Chemical Dosing Facilties

The chemical feeding equipment snd accessories are in
need of repair and the chlorinators which are used for

disinfection and removal of iron and manganese should be

.replaced.
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G.  Measurement Facilities

Thé flow meters are not wofking properly, nced replacing
and rccorders should be provided. '

H. Diesel Engine Generator

A diesel engine gencrator is required for the backwash

pump and mechanisms,

I. Others

Rearran'gement and replacement of electric circuitry and
roofing of the wash water tank should be carrvied out,

REQUIRED IMPROVEMENTS AT LABUGAMA

FACILITIES{EQUIPMENT QUANTITIES IMPROVEMENT EXIS'I‘ING STATE

A. Intake
.surface water intake
equipment 1 new additional none

B. Aerator ' 1 new additional none

C. Sedimentation Tank

flocculator 2 new additional horizontal flow
(vertical baffle
| _ type)
-sedimentation tank 2 new additiona.l. horizontal flow
(multiple

e inclined plates)
water gathering trough 1 set new additional . none



REQUIRED IMPROVEMENTS AT LABUGAMA (CONT'D)

FACILITIES/EQUIPMENT QUANTITIES IMPROVEMENT

EXISTING STATE

D. Chemical Dosing Facilitics

alum storage ' 1 repair
lime storage 1 repeair

E. Filters

back wash mechanism 1 set repair
¢ 350 mm valve 60 vepiace
water gathering main 15 replace
strainers 20,580 replace
piping 1 set replace
filter media 513 replace
F. Chlorinator 2 replace
G. Diesel Engine Generator 1 new additional
H. Power Supply Punel 1 new additional
I. Flow bAeters 3 replace
J. Wash Water Tank Roof 1 new additional

K. VWiring In The Building 1 set new additional

deferiorated

deferiorated

deteriorated
poor operation
deteriorated
deteriorated
deteriorated
deteriorated
deteriorated
none

none

poor operation

none

nene
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Figure—26 FILTER( Labugama )
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PROJECT EXECUTION

5-1 OWNER

The owner responsible for execulion of the Project is NWSDB who

also  has overall 1ésponsibiﬁty 'fOr' the design, construction,

operatmn and management of water supply systems throughout the

. country. Except for the water supply system in Colombo City

which is Operated and maintained by the mumcxpahty on behalf of -
NWSDB all water treatment and supply systems in the Greater
Colombo area including the three treatment plants and their supply
sources are operated and maintained by NWSDB. For the executlon
of the Project, the relevant departments of NWSDB will be
responsible for cOnstfuction, operation and maintenance of all
improvemelnts'rec_ominended in this Rehabilitation Project.

5-2 PROJECT ORGANIZATION

The following procedures will be adopted for the'_exec'ution of the

 Project to comply with procedures for Japanese Grant-aid

cooperation,

(1) DETAILED DESIGN

A future contract will be prepared between the Governemnt of Sri
Lanka and a Japancse Consultant Engiheering_ firm for the detalled
design and construction supervision services, The Consultant will
carry out the detailed design including all site investigations and
preparation of drawmgs and contract documents for tendermg and
con st ructwn .

(2) _;rB'ND_ERlNG

Bésed' on the - tender documents prepared by the Japanese

' ___Consultant NWSDB  will proceed with International tendering for
construction. :Tendermg will involve the following steps:

5-1



- Pre-qualification of contractors
Tender preparation
Evaluation of contractor and tendered documents

+  Negotiation with the first - ranked contracior, generally the
lowest tenderer '

L TR - I

3. Contract award and signing of the contract

(3) CONSTRUCTION

The following procedures will be adopted for the construction phase
of the work:

Contract drawings and specificalions approval

Material procurement and construction of civil works
Mechanical and electrical eguipment manufacturing

Shipping (Japan - Sri Lanka - Project Sites)

Installation and modification of equipment
Test operation
Commissioning

0 =3 T T B W DD

Staff training for operation/maintenance

5-3 CONSTRUCTION SUPERVISION

For the tendering procedure and construction supervision of the

Project, the Consultant will provide the following services:

(1) TENDERING ASSISTANCE

1.  Preparation of nccessary tender documents

2, ‘Tendering assistance
3. Tender evaluation and contraet award assistance



(2) CONSTRUCTION SUPERVISION

1. Appraisal of manufacturing and shipping schedules of
_ equipment and materials

2. . Materials and equipment test approvals

3. Construction schedule including manﬁing and proéurément
of materials | ' '
Construction and installation man&gefnént _

Commissioning and start up advice

Staff training '

5-4 PROCUREMENT

It is desirable to use local products for the construction as much as
possible, however for this project almost all electrical and
mechanical equipment will have to be imported. Materials such as
cement, gravel, sand, paint and other materials for civil and
architectural work arve locally available in Sri Lanka. Any materials
and cquipment which are not procured locally will be supplied from
Jépan. Also, particular attention should be given in the
procurement plan for ‘spare parts and maintenance tools ete. to

ensure reliable and continuous future operation.

5-5 UNDERTAKINGS OF THE GOVERNMENT OF SIR LANKA

For smooth Project execution, the Government of Sri Lanka shall

undertake the following:

(1) To provide exemptions on taxes, duties, fees and other
changes imposed on equipment and materials brought into Sri
Lanka for the Project.

:(2) To permit all personnel relating to the Project execution to

en'te_r, leave and éojoum in Sri Lanka, supplied with all
‘necessary visas, permits ete. at no cost.

5-3



5-6

‘(3) To provide all necessary data and information deemed

necessary for the Project execution.

(4) To provide offices, storage facilities etc. necessary for the
Project execution.

(5) To install electric power supply facilities at the Kalatuwawa
Treatment Plant site.

(6) To provide electricity and water at sites for construetion..'

(7). To ensure vgell maintained access roads to all project areéss,

{(9) To follow thé necessary procedures for contract payments,

(10) To pay all costs for operation and r‘nm‘ntenaﬁce of the

Kalatuwawa and Labugama water treatment plants d\iring and
after the construction period.

PROJECT SCHEDULE

As shown in Figure 27, Project Implementation Schedule, no special
prbb]ems are envisaged on construction 'managément of the
mechanical and electrical works. However, during the rainy
season, the construction schedule of civil works shall be carefully
monitored and kept flexible as this work is affccted and detayed by
wet wether conditions.
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3-7 OPERATION AND MAINTENANCE SCHEME

Under the present organization there is a scheme for operation and
‘maintenance, Accordingly, for the modified two plants’ operation
and  maintenance system, no particular recommendation on
reorganization will be made. However, since new types of electrical
and mechanical equipment will be installed on this Project, the
following comments are considered important for a smooth operation
in the future.

(1) Sufficlent chemicals ete. for coagulation and disinfection shall
be adequately stored.

(2) Operation and maintensnce shall be strictly followed according
to the system and schedule to be established. All records for
operation and maintenance shall be kept in an orderly manner.

(3) With respect to modification of the sedinientation basins
cleaning and desludging shall be performed much nore
frequently than before, probably at a frequency of once a
. month,

At this point in our sludy assessment, it seems unnecessary to

recommend additional operation and maintenance staff for the

rehabilitated plants.

Operation & Maintenance Cost Estimate

The approximate future annual costs for operation and maintenance

of the two rehabilitated plants are estimated as follows,

Kalatuwawa Plant Total 8,133,000 Rs
i. Chemical feeding ' 6,519,000
2. Electric power 180,000
3. Staff salaries and benefits 859,000
4. Repalrs 5,000
5. Fuel ete. 270,009



Labugama Plant Total 5,602,375 Rs

Chemical feeding 4,432,315

1.

2. Electric power ' 90,000
3. Staff salaries and benefits 977,000

4. Repairs o _ ©. 3,000 -
5. Fuel etc. . ; 100,000

The above estimated figuves for - the annual - operation and
mpintenance costs of the Kalatuwawa and Labugama Plants are about

double the present figures.



6. PROJECT EVALUATION

The Project consists of all the necessary = rehabilitation work at the
.Kalat&_xwmf:a gnd Labugama Water Treatment Plants, including‘réplacing of
m_echani.cal.- and  electrieal cquipment © and modifying - the aerator,
sediﬂwntation_basin, filters and other facilities; These two plants are
handling about 40' $ of the -water demand in central . Greater Colombo.
In  récent years, however, the ~two .treatment plants have not. been
functlioning properly and are unable to supply water continously for 24
nours. This has been duc to the age of the plants, and the lack of
proper maintenance on mechanical and electrical equipment. This
‘problem has been compounded with the dilemna of treating contaminated
water during drought conditions, The Master Plan for watcer supply
systems (S.W.C.A.) in the Greater Colombo Area prepared in. 1972, was
prepared based on the assumption that all {reatment systems were in
good operating condition, If these plants continue to malfunction, the
Master Plan can not be effective.

For the supply of abundant, good quality water to the peopte in the
Greater Colombo area, and to successfully follow the Mastier Plan, Project
execution is urgently required.

As rccommended later, if the water quality control management of the
watersheds upstream of the dams is effective, the two plants could treat
a betiter raw waler quality free from contamination. - However water
quality control management of the watershed and reservoirs has not been
effective. This has contributed largely to the inefficiencies of the
treatment processes. It is rccommended that water quality control shall

be properly managed upon the completion of the Project.

As a result of this evaluation, project execution is essential for the
health and well being of the Sri LanKe citizens to ensure an abundant

supply of potable water at all times.
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CONCLUSIONS AND RECOMMBNDAT!ONS -

GENERAL

- The Pl‘ojecf is “ defined as rehabilitation of the Kalatuwawa and

Labugama water {reaiment plants which’ curr_ently' supply water to
the Greater Colombo area, including Colombo (El‘it'y and - the north
and south sectors of Colomb’d. The Greater Colombo water system
has three water ftreatment plants but only the two older plants

are included in this project.

The existing Master Plan for water system development was based
on supplies and water treatment facilities performing satiéfactorily.
Therefore, it is essential that these malfunetioning plants which are
creating a potential health - haz‘ard, shall be rehabilitated and
consistently well operated and maintained. The Government of Syi
Lanka recognizing these critical conditions and the urgency has a
strong desire to complete the Project as quickly as possible.

The Government of Sri Lanka under financial constraint has sought
external ald from the Government of Japan. Instead of developing
new water supply facilities the Government has concentrating on

- upgrading the existing water supply facilities. In addition to the

physical rehabilitation programme at both plants, the following
recommendations are proposed to enhance the projects successful
implementation,

i, PROBLEMS

* Following items are to be seitled in near future.

‘a, Water Source Management

It Iis’aniiéipated‘thét cutrophication of raw water in reservoirs will

_Qccigre 'ii:1 couplé'ot_‘ years after filling water in reservoirs and then
 will cause growing algae and plancton, And sometimes bottom layer



of reservoirs become anaerobic state, caused by putrefacation of
sediments of m‘gani_c matters which is accelerated under higher
temperature, especially in tropical countries. As the result o<dor,
jiron, manganese may be dissolved and found in reservoirs. It is
~essential to keep measurement snd check on currents, stratification,
and water quality in reservoirs in order to utilize and obtain

appropriate quality of raw water for water supply use from the
reservoirs,

b. Purification Management

1. Owing to lack of knowledge for coagulation, sedimentation
process is not worked properly and effectively, consequenily
filters are working with overload.

2. Ineffective back wash accumulated contamination of filter

media, consequently filters arc working ineffectively.

3. Water quality management for coagulation, sedimentation and

filteration is insufficient,

. Leakage

It is neccessary to make appropriate investigation on leakage at
piping network in order to be able to make further frame work for

leakage abatement if nccessary.

d. Quality of Tape Water

Water from tap of hotels and residences bas often color,
It seems that receiving tank and aged piping in the building mainly

contaminates water.

2. STAFF TRAINING

Following rehabilitation of the plants, the middle class engineers
positioned between managers and labourers should receive special

training outlined as follows:
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a, Eleetrical and Mechenical Equipment

In order to properly operate mechanical and clectrical equipment to
be installed at the two plants, staff training is necessary to
acqu'aint operating personnel with the functioning, make up, and
special features of these mechanisms. This training shall include
analysis of the equipment, maintenance, replacement of parts, and

methods for periodic spot checks.

b.  Water Quality Control Management of Reservoirs

Treating impounded river water has some inherent technical
problems. In order to treat impounded water of dams properly, the
biclogical water qualily and reservoir bottom characterislics should
be analysed and interpreteted. For this reason, staff training for
water quality analyses including algae and plankton identification,
and water f{reatment theory are necessary. This training
programme may be held in Japan inspecting sample systems, and in
Sri Lanka, conducting. on site analyses and ihterpretatic’m of the

results,

WATER QUALITY TESTS OF RESERVOIR WATER

No data was available on biological water quality and resérvoir
botitom conditions for accumulated deposits at the Kalatuwawa and
Labugama reservoirs. For safe and smooth operation of both
plants, water quality analyses nced to be conducted for periods of
time in both the reiny and dry seasons to determine quality
variations during both seasons,

The water qiiaiity tests should include bacteriological, chemical and
biological analyses including  algae identification ete, and
identification of the characteristics of reservoir bottom deposits,
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