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PREFACE

In response to a reduest from the Government of the Democratic Socialist
Republic of Sri Lanka, the Government of Japan decided to conduct a basic
'design study on the Project for Rehabilitation of the Ambatale Treatment Plant
and ent:usted the study to the Japan International Cooperation Agency (JICA}.

JICA sent_ﬁo_Sri Lanka a study team headed by Mr. Haruo Iwahori, Devel-
opment specialist, JICA, from July 15 to August 13, 1992.

The team held discussions with the officials concerned of the Government
of Sri Lank&; and conducted a fileld study at the study area. After the team
returned to Japan, further studies were made. Then, a mission was sent to Sri

Lanka in order to discuss a draft report and the present report was prepared.

I hope that this report will contribute to the promotion of the project

and to the enhancement of friendly relations between our two countries.

I wish to express my sihcere.appreciation to the officials concerned of
the Government of the Democratic Soc1aliet Republlc of Sri Lanka for their

close cooperatlon extended to the teams.

December, 1992

Kensuke Yaﬁagiya
President

Japan International Cooperation Agency






December, 1992
Mr. Kensuke Yanagiya
President
Japan Inrernatlonal Gooperat;on Agency

Tokyo, Japan.
LETYER OF TRANSIHTTAL

We are pleased to submit to ydu the basic design study repdrt on the
Project for Rehabilit&tion of the Ambatale Treatment Plant in the Democratlc
'SOCLalxsr Republlc of Sri Lanka.

.This Study has been made by the Nippon JogesUidorSekkei Co., Ltd., based
on & contract;with JICA, from June 8, 1992 to ’ﬁéceﬁber 18, 1992. Throughout
the study, we have taken into full consideration of the present situation in
Sri Lanka, and have planned the most appropriate progect in the scheme of

Japan's grant Bld

Ve wiéﬁ'to také thisfdpportuﬁiiy to expréss dur sincerest gratitude to
the qfficialé concerned of JICA, the Ministry of Foreign Affairs, the Ministry
of Health and Weifafe and the Sri Lankan-EﬁbBSSy.in Japan. We also wish to
eXpress éur deép gratitudé to the officials concerned of the National Water
Supply ;ﬁd.Drainagé Board,_thé.JICA office in Sri Lanka and the Japanese
Embassy'iﬁ.Sri Lanka for their close cooperation and assistance during our

study,

" We hope that this report will be of use for the effective promotion of
the project.

Very truly yours,

~Toer Al
Team Leader, Toru H&#ashi
Basic design study team on the
PrOJect for Rehabllltatlon of
the Ambatale Treatment Plant.
Nippon Jogesuido Sekkei Co.,
Led.
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LIST OF ABBREVIATIONS

The following abbreviations have been adopted in this
report. .

Sri L.ankan Government Organisations:

MHC Ministry of Housing and Construction
"NWSDB National Water Supply & Drainage Board

Other Organisationsg:

ADB - Asian Development Bank

BS British Standard

DIN - Deutche Industrie-Norm

IBRﬁ A International Bank for Reconstruction and Development
IDA " International Devélbpment”Associatibn

IEC ; Japan Electrotechnical Committee
-JiCA ) Japan International Coqperation'Agency

JIS Japan Industrial Standard

JMA Japan Manufacturer’s Association

QECF ~ Overseas Economic Coogeréﬁioh Fund

Technical Term:

AC " . Altérnative Current

BOD, ‘BODS " - Blochemical Oxygen Demand ( 5 days )
cI : . Cast iron, grey

'le_ - _ - Cost, Eh#urerance. and Freight
el - Chloride lon

con - Chemical Oxygen Demsnd

DF/R - Draft Final Report

DC ' . Direct Current

DO - - Dissolved Oxygen

FfR _ - Final Report

FIS”' - _Feasibilify'sﬁﬁdy

PY ' - Fiscal Year
VGNP o -~ Gross National Product

IA - Implementing Arrangement

ICIR ' - TInception Report
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SUMMARY

Metropolitan Greater Colombo is composed of the City of Colombo and its ad-
joining towns where 1.6 million people reside. It is the centre of adminis-

tration, economics and socio-cultural activities in the country.

‘one “of ‘the most important infraStrucﬁure'componénts for a metroﬁolis like
. Greater Colombo ‘is a reliable waterworks system that supplies safe and ade-
quate‘WBEer. This ensures a good quality of life for the residents of Greater
COIOmDQ By providing'a ganitary environment; as well as supports commerce and

indﬁstrj,'the'lifeblbod of the community,

' The National Water Supply and Drainage Board (NWSDB) is tasked to provide
water ﬁd'thé'gfowing'Metropqlitan Greater Colombo. 'NWSDB is under the super-
visibn.of.the Ministry of Housing and Construction (MHG). Its main duties are
to plan, operate, and construct water supply and sewerage systems throughout
Sri_Lankaw' Its headguarte:s'is in Greater Colombo and its five regional
sﬁpport'Centres are in quombo, Southern,'Western,'Ceﬁiral and North Eastern
regions, These regional suppbrt centres manage and operate their respective

water supply systems.

NWSDstupplies'365,000'cu.mld-(80 mgd) of water to Greater Colombo. This
supply of water undergoes treatment in thrée water treatment plants, namely;

Ambatale, Kalatuwawa and Labugama.

The.Aﬁbatalé”treatmént:plant'Was constructed in the early 1960s or thirty

years éga,_ It was expanded and rehabilitated twice up'to'its'present capacity

-_of SOSQCOO cu.m/fd (6?mgd){- However, the last two phases of expansion work

_ were.exequtéd using different designs and were constructed by different con-
'tréétdrsp As a result, different types of treatment facilities are in opera-
tion, causing operational inconsistencies. Furthermore, the rehabilitation
‘work was haphaéardly done, with treatment facilities not adoptable to the

origingl expansion plan.

This déterior&tion or aging of the Plant, plus the operational inconsisten-
cies, has & difect link on the quality of water produced at Ambatsle. Often-

timés, water produced does mot meet the Sri Lankan drinking water standards.



There are limited efforts by NWSDB to rehabilitate the Ambatale water treat.

ment plant. But these efforts are constraxned financxally _ Thus, there is an

urgent need to look for a source of funds for a thorough rehabilitation work

that would take into account all the past work done, not only on Ambatale, but
on the two other treatment plants, as well.

Thus, the Government of Sri Lanka requested the assistance of the Government
of Japan to rehabllitate the Ambatale treatment plant to ensure. good ‘quality

of water for the resldents of Greater Colombo.

In response to this request, the Government of’ Japan dec;ded to- conduct a
preliminary and a basic design study to evaluate and assess the contents. of
the request, and conduct field survey to determine the - best rehabilitation
plan for the Ambatale treatment plant; JICA sent to Sri Lanka 8 Prelxmlnary
Study Team from Februafy_a, 1992 to February 28,11992,_and a Basic Design
Study Team from June 15, 1992 to Augﬁst 13, 1992,_réspectively.

The Study.Teams reaffirmed the request from the:Gocernment'cffS;i'Lanﬁg.and
proposed.the best alternative rehabilitation scheme. The key point of the
scheme is to replace and rehabllltate all the deteriorated equipment and
facilities of the Plant. The result would be the accuracy and ease of meas-
urement and control of.the water flow in the_treatment plant_by ensuring
treatment through three types of sedimentation systems. The rehabilication

would also ensure optimum chemical dosing, good sedimehtation and:filtration.

Table 1 shows the list of equipment and.f&ciiities to be rehabilitated from

the intake point to the point of transmission.

The total project period is estimated at 35 months, nine months to be allotted
to detailed design, tendering and contracts. The rest of the 26 months will
be allotted to construction activities such as manufaCturing} shipping, con-

struction at the site and test run.
The major direct effects that will be brought about by the project-are:'

1) Realisation of adequate distribution and measurement of .raw water to the

_threc sedimentation systems, and optimum chemical_dcéing-toieachQSYStem.f



2)

3

&)

Improvement of coagulation and floceulation by replacement of deteriorated

- chemical dosing facilities.

Improvement of sedimentation by rehabilitation of Centriflocs and Pretreat-

ers.

Moré'stable filtration through the equal distribution of pretreated water

_.tQ each of 'the filters,

5)

6)

ER!

Improvement of filtration by replacement of deteriorated filter sand to new

sand and: provision of washwater troughs.

Stability of water supply by replacing'deteriorated intake pumps and trans-

mission pumps.

Guaréﬁtee of disinfection of treated water quality by replacement of dete-

riorated chlorination facilitiés.

In addition to above direct effects to the Plant, the Project will bring the

following benefits to GC.

8)

The increase of water production will reduce water shortages by approxi-

- mately 207 (40,000m3/d) after the Project.

9)

Realisation of potable water supply in compliance with the Sri Lankan

drinking water standard.

Furthermbre; combined with other on-going projects, the Ambatale treatment

plant fehabilitation project brings_much improvement of water supply condition

for Greater Colombo area, The names of the related projects and their expected

completion dates are as follows:

a. Ambatale Treatment Plant Facilities

Extenéion'Project _ ' December, 1993
b.'Ambatﬁle-Jubilee Conveyance System Project June, 1994
c. Maharagaﬁa Water Supply Scheme : June, 1994
d. Towns East of Colombd Water Supply Project December, 1995
e. Pipe Replacement Project December, 1996

§— 3



Consgiderinp the expected completion dates of these projects, the Ambatalsg
treatment plant rehabilitation project is surely a timely one and its com-

.mencement will be expected as early as possible.

It is then recommended that this project should be implemented in close coop-
eration between Japanese side and Sri Lankan side. Not only during the imple-
mentation period of the project, but also for pre-and-past impleméntation,
NWSDB and the related Sri Lankan agencies are kindly reﬁueSted to take neces-

sary measurers in order to maximise the Project's effects and benefit.

These measures involve every conceivable matter such as budget, manpower
training, systematic O&M, and etc., which will be useful for succassful imple-

mentation and aftercare of the Project.



Table 1 Rehabilitation Plan{l/2)

Tram No. aeilicielequipment Q’ty Specification Remarks
1. 0ld Incake Facilitiss (Mechanical Portion)
a, - Main pump 2 Cap., 1 3,860 m3/hv x 24 m Addition
b, Hotor 2 Gap. ¢+ 340 kW Addition
a.  Others L.§ Control valves Addition
2. New Intake Facilitles (Mechaniecal Portion)
a. ‘Control valves - L.$ Addition
3, Distribution chamber '
. Distribution chamber 1 Pim, 1 0.8 nx 13.7mx 11.8 m Addition
b. Flow meassrement D{Chambar combines flow mater Delete
- e. Others L.§8  Inteke valwas, Outflow gate
4. Sedimenctation Faeilities
1) Centrifloc _
a&. Sludgs scrapar 2 Typs ¢ Cireular type Addition
b. Sludge «lrculation pump 2 Cap. '+ 120 w3/br x 5m x 5.5 kW
2} Pratreater’ . :
a. Sludge circulation pump 2 Cap. ¢ 1,500 m3/hr x 2 m x 2 kW
B. Sludge withdrawal valve 2 Typa t Motor operated excentric
. . ) valve
¢.. *Automarie backwash system: Misdeacription Deleta
'3)  Chemieal feed point . L.§
&) . Pulsator, Stilling baffles fNo’prgblehs in_treatéd water Delate
_ _ = quality without baffles
5. Filtretion Facilities '
1) Pilter No. 1 ™ No.12
a. Inflow control 12 Type t 3.6 w weirs
b. Washwater trough - 96 Dim. ¢ 500 mm x 400 wm
¢, _ Underdrain 1,400 Macerial : ABS resin
d. “Sand 1,000 m3} e.s ; 0.9 mm
u.sc ; less 1.5
. ol : . dapth 5 900 um
e.  Valves o . 72 Type ; Alr oparated butterfly
- : ’ o ) valve
“f.. Metasr for loss of head 12 Type i Manometer
g. Backwash flow meter o 1 Type i1 Orifice
2)  Filter No.13 ~ No.l8
,a,-:iLéval eontroller . - b Type : Ploat type _
b,  Valwves ) ) 18 Type ' Alr oparated butterfly
L L ' valve
e, lLevel meter for backwash tank Z Type t float typa
6 .Chemdical Feading Pacilities
L§] Alum
2. - Mixer : 4 Type . : Vertical mixer
b, " Solution tank 4 Aoti-seid painting
‘2. -Feed pump 2z Typa @ Horizontal centrifugal
C pump
4.  Head tank ) 2 Bize 1 1.5m x 1,5 m x 1.5 w depth
2, Constant level tank 2 Size ! 0.9 mx 0.9 m x 0.6 m depth
f. Distribution tank 2 S8ize t 0.6 D x 0.9 m x 0.6 m dapth
#%. Holst 1 Type t Electrical operated Addition
monorail type



Table 1 Reh&bilitaticn Plan(?iZ)

Irem Ho. Facllities/Equipment Q’ty Spacification Renarks
2} Lime

a, lHixer 8 Typa 1 Vertical mixer

b.  Feed pump 4 Type ¢ Horizontal cantrifugal pump

e¢. Feeder 1 Type t Machaniesl agitation typs

d. Dust washing equipment 1 Washing tank, dust collacting duct, Addic;on

solution tapk cover

a. . Chlorinator ) 4 Cap. @ 75 kglh:. x 2, 20 kglhr x 2 .
b, Weighing scale i Cap. ¢ 0 ~ 1 ton, Load cell typs Addicion
c. Hoist "1 Typa ¢ Motor oparated type, 2 ton .

1) Eolonnawa
a. Main pump 2 .Cap. i+ 640 wi/Hr x 43 m _
1 . Cap. : 1,280 m3/hr x 45 =
B. Motor 2 Cap. ¢ 110 kW
1 Cap. t 220 WW - . _ _
c. Others : L.8  Vales, floor drainage pump Addirion
2) Dehiwala
a. Main pump o 1 Cap..: 2,988 nifhr x 42.67 m
. Motor 1 Cap. : 440 W _ :
c. : Others © L.8 Valve, vacuun pump : Addition

1) Old invake (Elnctucal Portion) . .
a. Low tension panel ) 4 Type t Indoor use metal closed *
. self standing type. :
b. Motor startar panel No.2 1 Type & Ditto Addition
¢. Moter starter panel No.3 i Type : Ditto ’
2} Traatment facilities
a. Sedimentation panel L,S
. Filtratlon panel ' LS
c. Chamical panal L.8
d. High tension panel 4
&. Low tenslion panel o ] o :
f. Lighting facilities L.& ‘Addition
g. Lightning facilivies L.8 Addition
3) Transnission facilities
a, Kolonnawa
Low tension panel -k
b. Dehiwala ’
Motor starter No.J 1 :
Motor starter No.4 1 Addirion
10, Others
a. Treatment plant lab. = L.§ ~ Jar tester, pH matar
equipment . .
b. Central lab, sguipment 1.8 Miscellaneous o ’ © Addicion
¢, Traiuning " L.S ' ’ C :
d. Haintenance tools L.S . :
e. Truck with crane 1 4 ton’ : © Additien
f. Spare parts for Kalavuwawa/  L.§ .
Labugama
g+ Communication equipmentc 1.8 Addition
h. Raw water flow meter D/chamber. combinas floa-r metar ' ‘Dalate
i. Sampling eguipment Diffieulty din 0 & M DR Dalata '
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CHAPTER 1 INTRODUCTION

Che ‘Ambatale Tieatment Plant -(hereinafter referred to as "the Plant") is one
of'thé three treatment plants treating .an average of'366,000 cu.mfd water that
is.suppliea:to the Greater Colombo area (hereinafter referred to as “GC*)

where more than 1.6 million people live.

Thé'Plant'was constructed in three phases of development, While the Plant has
a'désigﬁed prodiction capacity df app:qximately 290,000 éu.m!d, the présént
watef §upp1y'Has.dr0pped to_245;500 m3/d dué'to the deterioration of the
facilitiéé/equipment. The quality of water produced in the Plant has also
 deterio$ated:aﬁd'does not always meét the requirements of the Sri Lankan
drinking'waﬁer,standérd;- Yet, the Plant presently pérforms a vital role in
the w&tef-éﬁﬁply system since it accounts for abdut 70Z of the. total water

production for GC.

The " watlonal Water Supply & Drainage Bcard (heremnafter referred to as-
_"NWSDB"), an official water supply agency under supervis;on of the Ministry
of Housing & Construction (hereinafter referred to as "MHC") of ‘the Government
of.Sri Ldnka, is maximising éfforts fof operatibn'aﬁd maintenance of the
Plant, However, due to the budgetary" and technical constraints, NWSDB can not

impiement a full- scale rehabllltatlon on the Plant,

Consequently, the Government of Sri Lanka ‘requested- the Japanese Government
3531stance by means Qf Grant Aid Programme to rehabilitate the Plant, called
"Rehabilitation of the Ambatale Treatment Plant (hereinafter referred to as

"the Project )" which aims to:

i).  Produce an acdeptable‘quality'of treated water and
. ii) : Recelve technology transfer for the operation and maintenance for

the Plant.

iniresponﬁe:to the request from the Government of Sri Lanka, the Government of
Japén'coﬁduéted aiPreiiminary Stﬁdy on the Project and entrusted the study to
:Lhe Japan International Cooperatlon Agency (hereinafter referred to as
“JICA") '

.___1__



JICA sent to the Sri Lanka a Preliminary Study Team headed by Mr. Haruo Twsho-
ri, Development Specialist, JICA, from 8th Fébruéry to 28th February, 1992,
Through = discussions with NWSDB officials concerned, field visits and .observa-
tions, the project was concluded té need urgent assistance of the Government

of Japan through Grant Aid in order to secure safe and stable water supply for

- the residents of Greater Colombo.

After the Preliminary Study, JICA sent to the Sri Lanka a Basic Design Study
Team (hereinafter referred to as "the'Study Teém")-headed_égdin by Mr. Haruo

Iwahori from June 15, 1992 to August 13, 1992,

The Study Team held detailed discussion and conducted a fiéld‘éurvey, based on
the Preliminary Study. The field survey had the:fbllowingrubjeCtivész

i)y To clarify the details of'thé'Projéct requested by the S$ri Lanka

ii) To examine and assess the technical and economic viability of the
 Project - - | B L

iii) To make a general lé§6ut.and'deéign, énd _ _ o

iv)  To estimate the cost of the Project and the schedule required for

the implementation of construction
The study activities included:

i) Treatment capacity measurement,

ii) Process water quality énalysié,

iii) Pilot filtration analysis,

iv)  Grain size analysis of filter media,

v) Céncrete structure compregsive st:eﬁgth test, and

vi)  Functional evaluation of the existing'mechaniCal and electrical

facilities/equipment.









CHAPTER 2 = BACKGROUND OF THE PROJECT

2=1

Water'Supply in Sri Lanka

At present water supply actlvities are managed and operated by NWSDB

”;and some local governments NWSDB is under the superv151on of MHC.

According to the law establishing NWSDB, NWSDB is an autonomous body and
is chalged prlmarlly with developlng providlng, operating and control-
ling efficient water supply facilities, to distributing water for pub-

lic, domestic or industrial purposes and fixing charges for same. But

_because 1ts formation was rather Trecent (January 1975), some water

supply activities have not been transferred to NWSDB yet. As a result,
there are three kinds of operartion methods for water supply activitles

as shown below-

a. . NWSDB | ,
b. - HNWSDB and the concernsd local bod} :
c. Local body

Asqu 1988, there are 372 water treatment plants in Sri Lahka, 238 of
which are operated and maintained by NWSDB. - The operation (including
collecting of charges) of 200 of these is undertaken by NWSDB, NWSDB

serves epprexxmately 802 of the entire country’s populatlon..

‘Total population and - the percentage of served population of Sri Lanka

‘during the period from 1981 to 1990 are given in Table 2-1-1.

As'bf-lQQOJ only 677 of the entlre country is served by water supply

eystem, The service rario for urban area 1is 762 while the service ratio
fqreturel area is 64%. This ratlo includes population served by unsat»
isfactery faeilitiee such as unprotected open wells, tanks, rivers and
uepidfécted epringe.' Thus, actual service ratio for rural areas sup-

plied by piped water supply System is only 82.

Table 2 1- 2 shows the estlmated water supply coverage on the basis of

:the quality of serv;ce in 1990 Further improvement of the quality of

service in rural area is requlxen.



‘Pable 2-1-1 Total Population and Ratio of Served Population

1 |

i Urban | Rural | Total

|- ey o !

i Served} jserved | | | Served | R
Year | Ratio [ Population |Ratio |Population| Ratio | Population

| () | (x1,000) | () {(x 1,000) ! (2} Lﬁ(x 1,000)

o fr e _ [ o
1981 rﬁ 50 | 3,007 | 56 [ 11,622 | 54 | 14,629

1986 | 57 | . 3,310 ] 65 ] 12,790 | 85 | 16,101
1990 | 75 | 3,663 . | 64 E_ 10,954 ! 67 ! 17,617

1 1 . | -

Table 2-1-2 Estimated Water Supply Coverage on the Bosis
' of Service Quality - 1990 :

Service Facllity : Urban . Rural ‘Total -
: Nos. 2 Nos. Z Nos, X

1. Piped Water Supply o o ' : S

- Satisfactory 815 30 364 33 1179 30

- Non Satisfactory 1867 70 739 67 2706 70
2. Hand Pump Water Supply o ' .

- Satisfactory : - - 434 36 534" 36

- Non Satisfactory . - - 772 64 772 64
3. Protected Open Wells e P _

- Satisfactory ' 881 100 3286 50 4167 56

- Non Satisfactory ' - - 3287 50 3287 44
4, Other Unsatisfactory ' _ o -

Facilities - - 5072 - 5072 -~
5. Total population 3663 -~ 13954 - 17617 -

Source: - Corporate Plan 1991, NWSDB
Notes : 'Other non satisfactory facilities 1nclude unprotected open
- wells, tanks, rivers and unprotected springs.

Flgure 2-1-1 shows the organlsatlonal structure of NWSDB The headquar-

ters is composed of the sectors of Personnel & Adminlstratlon, Finance,
Pianning & Desxgnlng. Constructlon Commercial and etc. It also takes
charge of the preparation of water ‘supply schemes throughout the coun-
try, large scale construction projects and overall flnancial management,
On the other hand, the five regional support oentfeé'take'chotge of don
to-day operation and.maintenanoe of the water éuppi&'syétéms'within

their respective regions.

To achieve 100 percent coverage by the year 2000, the main implementa-_
tion agency, NWSDB, has 1dent1fled an investment programme, expecting
community participation to be an integral - component. The financial and

physlcal targets set in this programme are given in Table 2-1- 3
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Table 2-1-3 Investment and Physical Targets to be Achieved
in Water Supply During the Period 1991 - 2000

NHSDE :
Deseription . Regponsi.- . Other
Urban Rural Total bility Agencies
L. Physical Targets
{Population in 000 by year 2000} . ‘
i. Piped Water Supply 1850 1285 3135 2350 785
ii. Wells with Hand Pumps - 1820 1820 1550 270
iii. Protcected Open Wells - 8530 8530 4265 4265
Total , © 1850 11635 13485 8165 5320
2. Investment Targets
(Rs. million) - :
i. Pipod Water Supply ' 12025 5795 . 17820 14500 3220
1i. Wells with Hand Pumps - 910 g10. . 820 90
1i}. Protested Open Wells - ) - 6400 6400 4480 . 1920

Total U ' 12025 13105 25130 1990¢ 3230

As indicated in Table 2§1-3 NﬁSDB ddeé not'implemeﬁf all, the pfépoéed
development of water supply systems. Water supply system for about 401
of population or about 202 of the 1nvestment amount are planned to be
developed by local authorltles. It is expected for the time belng,
that NWSDB may emph331se the development of- plped water supply systems-

for prioritised urban sreas.

The differentés“in financial capability among ﬁﬁe communities; due to
size, source of supply'androther local considerations, make. it difficult
for each of the local communities to achieve the'same'qualiti-of-serv-
ices (e.g., water quality, water éhafge. and etc.). “In this connéétibnﬂ
it is advisable that NWSDB manages and operates water supply systems

nationwide by regional management.

GC at present, suffets from unsatisfaéﬁ@rf:quﬁlityJahd service of water
supply due to old and deteriorated distribution mains and low production
capacity that cannot meet the growing demand. .Becaﬁse 6f:therdeﬁeriora-_
tion of most of the facilities in the Plant, the quality of water does

not meet the set standards for drinkiﬁg water.

The thorough rehabilitation of the Plant, together with the rehabilita-

tion of the Kalatuwawa and Labugama treatment planﬁs, will'ﬁring about



needed improvement in the quality of water. In addition to this, and

with the completion. of the other ongoing projects, such as Ambatale

treatment plant extension, rehabilitation/replacement of old distribu-
tion mains and comstruction of new transmission/distribution facilities,
the quality of service will also be greatly improved.

Water Supply Sector Programme in Sri Lanka

At present, NWSDB:is in the midst of activities geared at achieving 100

. percent coverage by the year 2000. "As illustrated in Table 2-1-2 and

Table 2-1-3 in the_previous section, however, ﬁot-&ll of the projected
water supply systems are piped water supply, and not all of the proposed
schemes will be implemented by NWSDB. In the year of 2000, the expeéted

‘served population by piped water supply systems will only be 237, and

the rest will receive water by wells with hand pumps or protected open

- wells,

At present iﬁ-Sfi Lanka, there are about 400 piﬁed water supply schemes,
but- the vast majority of these are quite small. ~NWSDB is responsible
for approximately 250 of these schémes. About 50 of these are bglk
supply sChemes'wherE'NWSDB.Sells in bulk to the local authorities which

in turn are responsible for distribution and billing.

For.the,tiﬁeibaing, the development of water supply systems in Sri Lanka

will be executed in the following categories;

1. -  Development for GC and its fringe areas
2. 'Impfovemeﬁt and augmentétién of existing piped water supply systems
3. Development of water supply. systems by means of well with hand

pumps or protectedropen wells for rural areas

: Categbry'l is for GC, and will urgently be implemented.

. .Category 2 is a countermessure to eliminate unsatisfactory services in

water quality, quantity, tariff and etc., for which more than 2/3 of

‘people strongly complain. The sooner this is addressed, the better.

Category 3 is for about 5 million people who can only have access to

— T —



unprotected water resources. Hence, gome  maasures to Leplace such

undesirable water source to more sanitary ‘ones, or to take whateve1

measures to protect existing unprotected sources’ should be done by the

year 2000,

The Department of National Planning, Mlnistry of Policy Planning and
Implementation has prepared " The ‘Public Investment Programme 19911995
in October 1991. Tn this document, the financial and physxcal targets
to be achieved in the year 2000 in the water ‘supply sector were indicat-
ed (Table 2-1-3). Also, for selected 24 digtricts and ‘their peri~urban
areas, priority matrix.on weter snpply.and sanitation needs by 1995,

based on total population needing service, was shown.
The Circumstances and Contents of the Request

GC comprises the city of Colombo and its adjoining towns where 1.6
million'people reside. NWSDB supplies 366,000 cu.m/d (80 mgd) of water
to Metropolitan Golombo. This supply of water undergoes treatment in

three water treatment plants, Ambatale Kalatuwawa and Labugama.

in 1971, the World Health Organisation prepared the "Southwestern Region
Water Suppiy'and Sewerage Master Plan”. The aim df-this plan was to
develop by the year 2000, the water supply and sewerage gystems in
Greeter-COIOmbo and the municipalities in the region. It was from this
master plan that & feasibility study was conducted, after which the
"Greater Colombo Weter Supply System Master Plan" was pre?ared Augmen-
tation work on ‘the Plant was carried out from 1978 to 1985 to increase
water supply capaclty to what it has at present. In 1985, rehabilita»
tion work on the Kalatuwawa and Labugama treatment plants was undertaken

under the Japanese Grant Aid Programme.

Tn July 1991, the "Greater Golombo Water‘Supply~8yetem.Master'Plen
Update® was prepared with the assistance of the United States Ageney for
International Development (USAID). It reviewed thei1971 Master Plen and
recommended necessary changes to meet the.presen; requirements for
water. To date, there ars three major‘prejecte beihg implemented by
NWSDB to improve water supply to the exlsting service area towards an

expanded area by 1895.



These projects are:

1. Coﬁstruction of a new treatment plant with a capacity of 182,000
cu.m/d (40 mgd) at Ambatale by the French aid.

2. Construction of a new pumping station, transmission main and

service reservoir for the Jubilee system to augment supply capaci-

ty.

3. The "Towns East” scheme to expand the existing supply area partly

: financed = by an OECF loan.

Despite all these efforts of NWSDB, the'repair and rehabilitation of the
equipmenf'and'facilities of the Plant are not -satisfactory. This is
paftly due-to_finaﬁcial constraints of NWSDB. Oftentimes, the quality
of water produced. at Amhgfale does not meet the set standards. Thus, a

more thorough rehabilitation work is urgently required.

Under these circumstances, the Government of Sri Lanka requested the
assistance of the Japanese Government to rehabilitate the Plant to

ensure good quality water to the residents of GC.

In response to a request from the Government of Sri Lanka, the Govern-
"meﬁt'of'iapah decided to conduct 'a preliminary study and a basic design
'study,On-the:rehabilitation of the Plant. JICA sent to Sri Lanka a
'Pfeiiminafy Study Team from February 8, 1992 to Febiuary 28, 1992; and
a Sasic Désign-Study.Team from June 15, 1992 to August 13, 1692, re-
spectively. Both teams'held discussions with the officials concerned
from_the Government of Sri Lanka. They also conducted field surveys in

the study area.

As thé resdlt of the Preliminary Study, it was agreed by both parties
that_the_cbjective of ‘this project is to improve the quality of treated
water produced by the Plant as well as to ensure its stable production
of water., Also, the following matters were decided in the begining of

the - basic ~design study.



The Study Team of JICA, with the NWSDB Project Team, shall conduct
a survey on the functional ability of facilities/equipment at
Ambatale and set a basic strategy for the genaral rehabilitation

plan;

2. Possibility of assistance shall be considered for those matters
which were not initially included in the request,  in the light of
the objective of this project and taking into account of their

necessity and priority;

3. A training programme shall be prepared by the time of completion

and of turning over the rehabilitated facilities/equipment:
The msjor subjects of requested rehabilitation are as followst -

1. Adequate and accurate distribution of raw water to each of three
sedimentation basins -~ Construction of a new Receiving!Distribu-

‘tion Chamber;
2. Improvement of efficiency of each sedimentation basin;

3. Improvement of filtration
-to ensure uniform water inflow to all filters
-replacement of filter media of the filters fromuﬁb.-l.to No. 12
-modification of f£ilter backwashing system of the filteré from

Na.l to No. 12

T4 Replacement/improvement of defective chemical dosing éystem and

chlorinators;
5. Replacement of defective intake and transmission pumps;

6. Replacement of deteriorated electric facilities;.
Notes: Appurtenant pipes, valves, wiring and other fittings to be

included.

Table 3-2-5 shows the final requested items at the time of completion of
field survey, on July 298, 1992, .

hlo.;"









CHAPTFR 3 - OUTLINE OF THE PROJECT

3-1

Objectives

In-Jﬁ1y~l991.'the "GREATER COLOMBO WATER SUPPLY MASTER PLAN UPDATE" was
promulgated by NWSDB. This is a2 veview/update of the 1971 Master Plan,
aiming to serve 837 of the population by the year 2020, Through the

review,.chéngeS-were recommended taking into account the developments

which have pccurred since 1971, including the recent expansion of the

service area of the Greater Colombo Water Supply System.

There are three major water treatment plants for the Greater Colombo
Water Supply System. These are the Labugama treatment plant, construct-

ed in 1917; the Kalatuwawa treatment plant, constructed in 1958; and the

Ambatale treatment plant, constructed in 1962. The Labugama and the

Kalatuwawa treatment plants were rehabilitated under a grant aid pro-

gramme by the Government of Japan.

With the deterioration of ‘the facilities and equipment of the Plant, a

sgridué problem is being encountered on the quality of water supplied to

GC. -Thejobjeétive of this Project is to rehabilitate the facilities and

* equibment of the Ambatale water treatment plant in ordér to restore it

3.2
3-2-3

(1)

‘to its designed capacity. ‘By_dding 80, the residents of Greater Colombo

can look forward to an adequate supply of treated and potable water.

‘Study and Examination on' the Request

Necessity and Appropriateness of the Project

- Conformity with National Plan

‘This Project is consistent with the following plans:

CORPORATE PLAN INCLUDING RECOMMENDED NEW NATIONAL STRATEGY FOR THE SRI

'fLANKA'WATER SUPPLY AND BANITATION SECTOR (1991-1995)

GREATER COLOMBO WATER SUPPLY SYSTEM MASTER PLAN UPDATE (1991)

- 11 —



(2)

(3)

The Mission StatemPnt.of the Cbrporate Pian pives a high priority-to_th@

provision of adequate water supply: to gserve as "the principal Bgency

responsible for providing a safé and adequate water supply ‘to the popu-
lation of Sri Lanka. The New National Strategy alms to achieve a stable
water supply by rehab;lltatlng exlstlng urban and rural piped water

supply schemes to achieve a minimum 12 hr/d supply®.-

The rehabilitation of the Piant:is one of the strategies in the Master
Plan Update to saCure 8 stable'waﬁer éupply that complies with the water
quality set by the Sri Lankan national drinking water standard, It is
evident, therefore, that this pro;ect is part of the natiomal. Ma;or

Plan.
Spcio-economic Aspect

The Plant produced an average of 245,500 cu. m/d of'tfeated water in

11991 serving 640,000 persons w1th1n a servxce area of 165 sq. km, which

is approximately 40%2 of GC populatlon. ‘After the Plant s rehabilita-
tion, water productiv1ty will be 1mproved to the nominal treatment
capac;ty o£_288,400.cu.m1d, a good 172 hlgher than the present produc~

tion capacity. ‘The qu&lity of water is also'bound to improve thereby

‘complying with the Sri Lankan drinking water standard. This marked
_improvement in watef'quality,éill,reddund to the substantial upliftment

.~ of health and sanitation conditions in. GC. ‘

Technical Aspect
The Study Team conducted a field survey with the cooperatioh of—the
Project Team organised by NWSDB. The following are the teéhnicai ob jec-

tives of the field survey:

i} To clarifj the Scope of Work for the Project reguested by the

Government of Sri Lanks;. and

ii) To examine and assess the technical and economic viabilit§ of

the Project.

— 12~



The field survey included treatment capacity measurement, concrete
compressive strength_tests._pilot stale filtratlion experiment, chemical
feed measurement and process water quality analysis. The results indi-

cate-tﬁat the Pfojéct is technically viable as validated by the follow-

ing points. "
1) Necessity of Construction of Distribution Chamber

The present problems related to treated water quality are caused un-
doubtedly by disregard of”designed.capacity of each treatment facility.
Table 3-2-1 shows that. the actual inflow rate of the sedimentation tanks
varies from.ﬁzz_tb 1722 of the designed capacity. ‘In accordance with
- this, filtration-capacity is imbalanced from Filter No. 1 to No. 12
where the settled water from the Centriflocs and Pretreaters is treated.
The same is true with Filter Mo. 13 to No. 18, where settled water from

" the Pulsator - is treated.

Unless.the actual flow rate is exactly measufed. all the treatment
procésses,ﬂi.e.,:coagulatidn, flocculatioﬁ, sedimentation, and filtra-
tion do not function well. Evary step for the process water quality
_control should be based on the measurement of actual flow rate, and at
the same .time, the flow faﬁes.which are imposed on each unit of facili-

ties should meet their individual designed capacity-.

Theréfofe,'it is recommended that a new distributién chamber should be
constructed to measure and distribute incoming raw water to sedimenta-
tion basins with their designed capacity each. Then, optimum coagula-
tion, flocculation, sediméntation,'and filtration will be expected,

- together with optimum chemical dosing.
2) Appropriateness of Chemicals
The chemicals used in the Plant, whose quality is shown in Table 3-2-2,

are effécti#e'enough to produce clean and safe water if the proper

dosage.lg ‘applied.



3-2-2

(1)

Table 3- 2.1 Loading Ratio of Sedimentaticn Tanks

_—
|Pulsator|{C’floc No. l[C floc No, 2[P treater

PUNSL

(1) No. lIP L;eateﬁ No.2

______.___{ r ] [
Max. | 127 | 172 f 127 ! 132 _ b 118
Avg. | 88 | 115 I 85 1 118 | 104
Min. | 62 | 80 ] 67 ] 110 i 47
AN VU B 1 1 -
Table 3-2-2 Chemicals Used in the ?iant
— ] | .
Usage | Chemicals | Qualiry
b o
~Coagulant | Alum | 16XA1504<
pH edjustment - |- Lime | .802Ca(0H) <
Disinfectant | Chlorine | 99.87C1,<
: e H
3) Durability and Strength of the Existing_Concrete_Structure

The existing concrete structures are found to have sufficient compres-

sive strength of more than 300-kgflcm2,'
4) . Availability of the Existing Filters and Filter Media

From the pilot scale_fiitration experiment,  a filtration rate of 200 m/d
is feasible enough to realise a stable and even filter operations;

providéd that the filter media be arranged as follows:

Effective size .t 0.9 mm
Uniformity coefficient : less tham 1.5
Depth of layer = - ¢ 900 mm

The existing filter media bf-Filters,Nb. 1 to 12 need to be replacéd

with the above indicated media. The existing filter media of Filter No.

13 to 18 can continue to operate at the filtration rate of 200 mld.
Implementation and Hanagement.Flan'
Organisational Continuity.

The Project would be implemented by NWSDE under the supér#ision of MHC.

At NWSDB, there are three possible departments/sections that can imple-
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(2)

ment the Project. These are the Plan and Design Department and Con-
struction Department that take charge of general design and construction
aspects of the National Plan; and the Greater Colombo RSC that takes

charge of practical operation and maintenance of the Plant.

NWSDB is presently securing necessary funds for the Project as well as
conduction-of institutional strengthening activities. For example, the
assistant general manager who was assigned to manage the Kalatuwawa,

Labugama and Ambatale plants since July 1691, implemented a proper

'preventive maintenance program for these plants. The operation and

malntenance of the plants is seen to improve with the assistance of the
trained personnel eepecxally after the rehabllltation works and the

replacement of deteriorated facilities and equipment.

Judging from the ahove, NWSDB has the technical, organisational and
institutioﬁai'capebility to undertake and continue the implementation of

the pfOpdsed FProject,

Financial Continuity

;The prov1sion of safe and rellable supply of water is needed by the

:people and the 1ndustries of GC The Plant is, therefore, a critical

facilities here because of-lts 1mportance that potable water supply
brings the health and well-being of the population. The Plant must then

be well operated and maintained in order for it to achieve its mission.

Seeuring heceésafy fuﬁds to achieve preventive 0&M, NWSDB plans to set

up an O&M budget coverlng such expenses as personnel electricity,

chemical rrepalr, and maintenance as shown in Table 3-2-3. Since 1990,

it was reported that adequate surplus funds have been generated from the

watef revenue of NWSDB. PFurther, NWSDB can revise water charges depend-

1ng on the need for 1ncreased funds.

From tﬁe fihencial ﬁiewpeint. it can be concluded that NWSDB has the

eapability of cdntinﬁing'the implementation of the proposed Project.



3-2-3

Table 3-2-3 ORM Budget
for the Plant

Year Budget

1992 T 115,970.6
1993 124 ,668.4
1994 134,018.5
1995 . 144,069.9
1906 154,875.7

Source:NWSDB Unit:1,000Rps

Similav Préjects and Projects Financed by the Othér'Fareign Donors

In Greater Colombo, there are several ongoing pquects'in the water
supply sector related to transmission, distribution,:and!or water serv-

ice, as follows:
1) Amb&tale_Treatment Plant Facilities Extension Project

This project, funded by the Government of French;:is the cbhsfruétion of
a new Ambatale treatment plant with a capacxty of 182, 000 cu.m/d (40
mgd) on the premises of the Plant, expanding intake fac111tles and a
transmission pump station. Increase of water production by the new
Ambatale treatment plant brlngs such merits to the exlstlng Plant as the
decrease of the overloading ' 1mpr0vement of treated water quallty,_and

stable operation,

This project, therefore, is in conformity with“the'ﬁrbpdsedﬂPfojéct in
supplying safe water in the projected vater supply area. Likewise,
supplementsl water supply necessary to cover the water interruption

which might be occured by the Progect 1mplementatlon could be secured

after the commissioning of this progect in the end of 1993,
2) Ambatale-Jubilee Conveyance System Project

This pfcject funded by the Internatlonal DeveIOpment Assoc1ation
(herelnafter referred to as "IDA“), is the constructlon of a reservoir
at Jubilee, and the 1ay1ng of a transm19810n main with a dlameter of
1,100 mm between the Ambatale Plant and the Jubilee reservoir until

June, 1994. It takes into consideration the future expansion of the
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gervice area with the water to be produced at the new Ambatale Plant.

This particular project, therefore, supports the aim of the-proposed

pProject, that is,_éuppl}ing safe water supply to an expanded service

Area.

'3) Maharagama Water Supply Scheme

This project, funded by IDA, is the construction of transmission mains,
a pumping station, a storage reservoir and a distribution network for
the Maharagama area, supplying water to be produced from the existing

and_new'Ambétale_plants. Expected completion date is June, 1994,

This project, therefore, is in conformity with the proposed Project in

supplying safe water to the projected water supply area.
4) Towns East of Colombo Water Supply Project
This is a project funded by the OECF for the construction of transmis-

sion facilities, tapping the existing transmission main to the towns

east of Colombo area, supplying water to be produced at the existing and

new Ambatale Plants. Expected completion date is December, 1995.

5y Pipe Replacement Project

This project is funded by the World Bank and aims to rehabilitate either

the deét;oyed or the deteriorated water distribution network in Colombo

Municibality.until December, 1996. This will decrease the present 40%

3-2-4

water loss due to leakages in the system.

This project, therefore, is in consonance with the proposed Project that

it ﬁill'féalise safe and adequate water supply for Greater Colombo.
ProjeC£'COmponEﬁt

The proposed rehabilitation plan consists of the improvemént of treat-
ment process and the replacement of deteriorated facilities/equipment as

shown in Table 3-2-4.



There is an uneven distribution of the sedimentation and filtration
processes in the five sedimentatlon tanks and the 18 filters. In con-
nection with this, fluctuations in treatment capacity cannot -be avoided
because chemical dosages cannot be properly controlled in the present
system. This results in the deteriqratibn of treated water quality.
What should be used is hydraulic distribution without'complex-mechanical

and electrical work.

 Table 3-2-4 Component of the Project Requested

Rehabilitation : ~ Description
A, Improvement of the i) Even distrlbutlon of raw water
existing water treat- S to “sedimentation tanks
ment process through distribution chamber

to be constructed. .
iiy Even distribution of settled
water to 18 filter tanks by.
: weirs to be installed.
iii) Proper chemical dosage in ac-
_cordance with.the capacity to be
treated and measured. - :

B. ,'Replacgment_of dete- i) Restore the function of facili-
rtiorated facilities/ ties/equipment by replacement
-~ aquipment ' .

3-2-5 Requested Rehabilitation Plan
The rehabllltatlon plan shows the technical urgency and the economic
viability of the Project., Table 3- 2-3 presents the summary . of “the
rehabilitation plan requested by the Government - of Sri Lanka. In Table
3-2~-5, Identification "A" means the improvement of the existing water
treatment process while Identification *R* means the replacement of
deteriorated facilities/equipﬁent Likewise the words “AD' "Es", ”DE';

and "AR" mean alterations as follows:

AD : Request added to the original

MS 1 Request of misdescription on'the.originél
DE : Request deleted from the original
AR d As requested
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“Table 3-2-5 Requested Rebabilitation Pilan (/3

feen Facilities/Equipment Identification Alreration Remarks
1 01d Intake {Mechanical)
a, No.2 & No.3 pumps B AD Deterioration
2 New Intake {Mechanical)
a. Valves . B AD Deterioraticn
3 Distributior Chamber
. &+ Digtribution chamber -4 AD Indispensable for the
: improvement of water
quality
b. Intake flow measursment DE Digtribution chamber
works as flow measure-
ment equipment
4 Sedimentation Facilities
a. Chemical feeding points A AR Indispensable for the
S : " improvement of water
guality
- b. Pulsator stilling baffles DE No problem from past
: ' experiences
- ¢. Pretreater
Adtomatic backwdsh control system M8
- 8ludge circulation system A AR Out of order
Automatic eludge withdrawal _
systaﬁ : A AR Qut of order
d. Centrifloe
~$ludge circulation system A AR Indispensable for the
: i o improvement of sedimen-
. ) tation affeccs
Sludge scrapper ' : A AD . Daterioration
3 Pileratdon Facilities
) 8. Inflow comtroller A AR By hydraulically by
' ' inflow weir
b. Filtration controller
and head logs metre A AR Deterioration
c. Backwashing systew : A AR Deterioration
d. Underdrain system A AR Partly damaged
e, Trough =~ - A AR Twprovenent of backwash
Filter No. l- No. 12
£, Filter wadia A AR Filter No. 1- Ho. 12
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Table 3-2-5

Reguested Rehabilitation. Plan (2/3)

Item Pacilities/Bquiphent tdentification Alteravion Remarks
6 Chemical Feed ¥acilitles
a. Alunm : :
Miyers A AR . Qut of ordsx,
- deterloration
Pumps A AR - oue of order,
datevioration
Piping A AR At new D/chanber
Feed measurement system A AR At new Dfchamber
Hoi st A -hR ‘Daterioration
b. Lins
Mixers A AR Out: of order,
deterioration
Pumps A AR .Qut of order,
. daterioration
Piping A AR At new D/chamber
Peed measnrement system A AR ) At new D/chambar
Dust collector [y AL Pratection against
1ime dust
? Chlorination Facilities :
a. Chlorinators A AR Cut of order,
deterioration
b. Piping A AR At new Dchamber -
e¢. Holst A AR Dut of order, ’
deterioration
d. Cylinder weighing scale A AD Insurance of Q&M
8 Transmission Pacilities
&, Rolonnawa .
Punpa/Motors A AR Daverioration
Yalves ‘ B AR Deterioraticn
b. Dehiwala . .
Ho. 3 Pump/Motar A MS/AD No. 3 is rand as No. 4
Ho. & Hotor ' DE : ' : '
9 Electrieal Facilities . . ‘
a. 0ld {ntake (electriecal) DE Te be rehabllitatad
high tension panel by CEB
Low tansion panal A AR Out of order,
malfunetioﬁ
Pump atarter No, 2 A AD Hech, portion
replacement
Pump starter Mo, 3 A AD Mech, portion
’ fepiécemeﬁﬁ
b. Treatment Plant
A AR Mech, portion

Sedimentation control panel

raplacament
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Ta_ble 3-2-5

Requested Rehabilitation Plan (3/3)

Itenm Facilittes/Equipment ldentification  Algeration Remarke
Filter control panel A AR Devorloration
Chemical feed panal - A AR Mech. portion
) . replacement
High tension panel A AR OCB out of order,
_ . malfunction
Low tension pansl A AR 0CB out of order,
: . ) malfunction
Hiring A Together with panel
raplacenent
Lighting A Improvement of water
' quality control in
the night
Lightning A AD Provaction from
. lightning
¢. Transaission
Low tension panel.(Kolonuawa) A AR Mach, portion,
: : : : replacament
‘Starter No. 3 {Dehiwala) A AR Mech. portioen,
. ' replacenent
.All starters {Dehiwala) MS Only srtarter No. 3
Starter No. 4 {Dahiwala) A AD Mech. portion,
N : replacoment
10  Others 4
) a. Raw water £low measurement DE By naw Dfchambar
b. Lab. eguipment for the Plant B AR Twprovemant of water
) quality control
¢. Process water sampling B DE Daficlency in O&M,
: : . unreliable
d. Mainrenance tools B AR Reinforcement of O&M
e.'Trainihg B AR Reinforcement of O&M
£, Lab, equipment for.the Cantral: B AR Improvement. of raw
Lah, water quality control
g- CommunicAtién gystem B AD Deterioration
. h, Truek with crane ) B AD Reinforcement of O&M
i. Spare parts for Ralatuwawa/
stugama' ' B AD Reinforcement of 0&M




3-2-6

3-3-1

Basic Principle for Project Implemehtation

The Project is urgently needed by the Governmen;:of 5ri Lanka-particuq
larly in meeting the goals of its National Plan. It has-begn found to
be fea&ible with respect to socio-economic, financial and technical
aspects. The Government of Sri Lanka has the brganisa;ional, institu-
tional and financial capabiiity for implementing'the ?foject. "This
Project, therefore, meets the requirements for funding under the govern-
ment of Japaﬁ’s Grant Aid Programme considering the benefits that the

Project will generate for the population of Greater Colombo.

Therefore, the implementation of the Project under Japan's Grant Aid
Programme is appropriate and recommended. . The Basic Design for the

Project has been prepared for inclusion under this Programme.

The Project will provide for the necessary facilities and equipment in
accordance with the plan as shown in Table 3-2-5. However, the success
of the Project is in the proper Operatioﬂ and'maintenance of these
facilities and equipment. NWSDB is reguired, therefofe, to.céme'up with

an appropriate 0&M system for the continuous opersation of the Project.
Project Description
Executing Agency and Operational Structure

The Plan and Design Department of NWSDB shall be the overall agency in
charge of the execution of the Project in caoperation:with fhe Project
Team to be organised for the purpose as shown in Figure'4-4~l.'.The
execution of the Project should éomply with the "Greater Colombo Master
Plan Update”. Through the Project, the residents of Greater Colombo
will be provided with safe and sufficient water with the rehabilitation

of the existing Plant by restoring it to its designed'capacity.

After the completion of the Project, the facilities:will be transferred
to the GC RSC for operation and maintenance., The Assistant General
Manager (AGM) of the Ambatale Treatment Plant will directly manage the
Plant. |
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3-3-2

3-3-3

Project Plan
n conclusion, the Project involves the following:

a) the improvement of the existing process; and

b) the replacement of the deteriorated facilities and equipment .

In the preparation of the Preoject Plan, the existing facilitles such as

'concreté:structures and piping which are still functionable are planned

to continue to be utilised effectively. The construction method and the
construction schedule should be determined so as to ascertain the

period for the implementation of the project.

The main portion of facilities/equipment to be rehabilitated are ite-

mised as follows:

1) '-Replacement'ﬂf~main pumps for the old intake pumping station

i) Replacément of operation valves for the new intaeke pumping station
iii)- Construction'df a-new distribution chamber

iv) Replﬁcément of sedimentation facilities

v) Replacement and improvement of filtration facilities

vi)  Replacement and improvement of chemical feed facilities

vii). Replacement.of chlorination facilities

viii) Réplacement and. expansion of transmission pumps

Tix) Replacement of electrical facilities in connection with the replace-

"..ment of mechanical facilities

xy 'Othe;s

Location and Condition of Project Site

-The.?lant;is located 12 km east of downtown colombo City, the heart of

GC, where fully developed infrastructure facilities and organised utili-

ties exisﬁ as shown below:

Air Transportation : -The Katunayake International Airport

The Colombo Port

Marine Transportation
Inlend Transportation : A trunk road

Electricity o : : The Geylon Electric Boaxd
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3-3-4

There is no problem rels

ted'to_construction on the location and condi.

tion of the Project site.

Outline of Facilities and Equipment

After a thorough examination of the rehabilitation plan requested by

NWSDB, the following'facilitieé-and equipment will be :ehabilitated and

included in the Project:

i}

ii)

iii)

iv}

v)

vi)

vii)

01d intake puﬁping'facilities

- replacement of the main pumps No. 2 and No. 3
New intake pumping facilities-

- replacement of the operation valves

Distribution chamber

- construction of a new distribution chamber which has both
functions for the distribution of inflow to the following five
sedimentation tanks and the measurement of inflow rate

Sedimentation facilities

- Sludge circulation system for Pretreaters

- "Automatic sludge_withdrawal—system far Pretreatecs

-~ Sludge scréper for Centriflo&s

Filtration facilities

- replacement of filtration controller

. construction of inflow distribution weirs for filter No.l to

No.12 .

- installation of loss of head meters for filter No.l to No. 12

- replacement.hackwashing equipment for filter No. 1 te No. 12 |

- rebair of underdrain system for filter No. 1 to No. 12

- replacement of filter media to sand for filter No. 1 ta Na, 12

Chemical feed facilities |

- replacement of alum feed facilities including mixers, pumps,
ﬁiping, measurement syétem and hoist _

- replacement of lime feed facilities including mixers, pumps,
piping, measurement system and'installation of lime dust col-
lector. - _

Chlorination facilities

~ replacement of chlorinators, piping and halst

- installation of chlorine cylinder weighing scale



viid) Transmission facilities
- replacement of Kolonnawa pumps and valves
- instéllation of Dehiwala No. 4 pump
ix) Electrical facilities
- replacement of low tension panel for the old intake pumping
station '
- replacement of motor starter panels for pump No. 2 and No. 3
for the old intake pumping station
~ ‘replacement of control panels for sedimentation facilities
- replacement of control panels for filtration facilities
- veplacement of control panels for chemical feed facilities
- replacement of high tension panels at Dehiwala pump station
- replacement of low tension panels at Dehiwala pump station
- replacement of low tension panels at Kolonnawa pump station
- replacement of motor starter panels for Dehiwala No. 3 and No.
4 .
- replacement of'lighting'facilities
- replacement of lightning facilities
x) Others '
' ~ replacement of laboratofy equipment for the Plant
- provision of 0&M tools
~ training for éngineers and operators
= prbvisién of lﬁboratory equipment for the Central Laboratory
- provisgion of communication system

- provision of spare parts for Kalatuwawa/Labugama Plants



3.3.-5 Operation and Maintenance Plan

The Preliminary Study Team requested Sri Lankan side to submit an

official report regarding the future operagtion and maintenance of the
plant. In response to this request, the Government of Sri Latka submit.-
ted an official report regarding "Strategy for Future Maintenance
.Rehabllltatlon and Replacement of Equipment & Facilities at Labugama,

Kalatuwawa and Ambatale Treatment Plants” This report describes the

basic strategy, institutional strengthening measures and budgetary

allocation strategy for future maintenance, replacemént and rehabilita-

tion at the said three plants.

Sri Lankan side agreed'to.the opinion and recommendation of the Prelim-
inary Study Team, recognising the importance of institutional strength-

ening and securing necessary funds.

Described hereunder are -the major problems on the-operation and mazinte-

nance at Ambatale and the correspondiﬁg findings/recommendations.

(1) Problems on organisation at present

i. No senior staff to assist Assistant General Manager (AGM) - Produc-
tion who takes charge of the Plant are provided (see Figuregz—l-l).

ii. BEducation of middle management staff who. are in charge of operation &
maintensnce, and cooperation between Operation & Maintenance and

Laboratory staff are insufficient.
(2) Proposed improvement

i. To make clear and precise the rule on positions and duties regarding
AGM-Production and the staff of Ambatale tfeatment plant and to
asslgn additional stsff who assist AGM-Production exclusively ac-
cording to necessity.

ii. Proper operation & maintenance methods for replaced[newly instalied
facilities/equipment should be taught to the staff, especially about
~renewed filtration and chemical feed system. Also, much closer
cooperation between 0 & M staff and Laboratory staff, on day-to-day

water treatment procedures, is recommended.
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(3) Problems on maintenance and repair at present

i
it

Little preventive maintenance and repairs are done
There is no carefully planned rules of transaction necessary when an

imported equipment breaks doswm.

(A)-Proposed ¢ountermeasures

i.

ii

'To'prepére a manual on 0 & M, and to provide sufficient on-the-job
training for the staff in every section and every position to under-
sténd_the importance of preventive maintenance. To prepare a mid-
term to long- term plan to ensure necessary budget for repair/reha-

bilitation, come up with regular preventive maintenance program.

i, To prepare a-detailed and precise ledger of facilities/equipment in

'~whibh'dates,'such as year of construction/installation, specifica-

iid.

tions, dimensions, record of repair and etc. are logged.

In addition to aBove, it is recommended that the original drawings of
the equipment and facilities should be kept on file at Ambatale. It
is also recommended to prepére reduced size drawings compiled in book
style, say A-2 size 'in spréad, for étafffs convenience at any time

needed.

(5) Maintenance and repair cost after the completion of this project

Taking into consideration the last five yéars tendency of the escalation

"of O&M costs including peréonhel expenditure, repair cost, chemical

cost, and power cost, the O&M cost in 1996, when the Project would be

commissioned, is expected to be lower than that of NWSDB's budget plan

as shown in Tahle 3-2-3. However, qualitatively it can be said that;

i. As the ;éShlt'Cf rehabilitation of intake pumps and transmission

pumps, incresse in revenue from water charges will be expedted by

maximisinglétébiliSing intske and transmission water volume.

ii. By reducing water used in the Plant (backwash water for the filters

x'and'draih'watér'fﬁom sedimentation basins), and by reducing leakage

. water from valves and pipes, the Project will contribute to reduce

- unaccounted-for water.

“iis,

By the replacement of filter media of the Filters from No.1l to No.12,
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longer filter xyun can be expected thus, reducing backwash wateyr pet.
unit of hours, and eventuary reducing unaccounted-for water,

iv. By the rehabilitation and improvement of chemical feed systems,
wastage of chemicals can be eliminated. ' '

. Réplacement of pumps will bring energy cost saving.

vi. Improvement of electric facilities (development of protection sys-

tems, etc.,) may greatly reduce the possibility of accidents resulting

in reduction of expenditure for repair.

3-4 Technical Cooperation
(1) Past Records for Technical Cooperation

Dispatch of experts in the water suﬁply_seétnr has been extended twice
between Sri Lanka and Japan as a technical cooperation scheme of the
Japanese Government as shown in Table 3-4-1. Both.of those technical
cooperation were implemented successfully in the subject of water supply

and management.

Tale 3-4-~1 Past Records for Dispatch of Experts

Period . Subject

Nov. 1985 - Mar., 1987
 Apr. 1986 - Apr., 1991

Water supply ahd mansgement
ditto

!
i
|
|

1

(2) Necessity of Technical Cooperation

After the implementation of the project, circumstance of water éupply‘in
GC will be remarkably improved especially in view point of facility ar-
rangement, In corrobaration with that, human resources shouid:be de-~
veloped to utilise the plant effectively through téchnical training on- the
system qf water supply and water quality ceontrol. The:effects derived
from the progress of water supply technology in 6C will be expaﬁded first-
ly to the surrounding areas and possibly_to.the_local water supply author-
ities. Therefore, technical-coéperation in provision of training course

and dispatch of Japanese experts especialiy in the field of water supply
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CHAPTER 4  BASIC DESIGN

4.1 Design Policies

The basic design is carried out based on the following design policies.

1)

Z)

-3)

4)

5

6)

7y

8)

9)

The‘sCope of the rehabilitation works is to be limited within the
facilities/equipment in the Plant that presently have problems
relating to the quality of the treated water.

The existing structures and equipment are to be utilised as much

as possible.

. The treatment capacity to be applied is to the original design

cép&city.

‘Water quality for the treated water is to conform to the 5ri

Lankar drinking water standard.

The operational methods is to employ on-site, manual type, except
for the case where automatic operation is required for the safety

reasons.

The facilities/equipment are to be a type that is able to run

continuously except the period of power shut-down.

" The metric system is to be adopted in all the design works, while

the yard-pound system is attached, if necessary.

The standards fbr_designing are to adopt Japan Industrial Standard
(JIS85, Standards of the Japan Manufacturer’s Association (JMA) and
Standard of Japan Electrotechnical Committee(JEC). British Stand-

“ard- (BS) and Deutsche Industrie Norm (DIN) that are used in the

existing facilities/equipment are to be adopted if necessary.

The types of facilities and construction methods are to be select-
ed s0 as to minimise the length of water cut period due to the

execution of the project.



Study and Examination on Design Gonditiqns
Aims snd Methods of the Rehabilitation

The scope of the design is to rehablilitate the facilities and equipment
in which problems haﬁe been identified through this study as mentioned
in the previous chapters. Targets of the improvement of each facili.

ties/equipment are given as follows:
1) Intake

To ensure the intake capacity for the designed treatment amount, the
existing f80111t1eslequ1pment which are deteriorated and/or malfunction-

ing are to be replaced.
2) Distribution Chamber

To measure the water amount taken and to distribute this amount in
accordance with the designed capacity to the sedimentation tanks, 8 new
distribution chamber is to be constructed nearby the existing distribu-

tion chamber which would be abandoned.

3) Coagulation and Sedimentation

To improve the floc formation, sedimentation , and the gludge withdrawﬁl
so as to reduce the turbidity loading to the filtration process, the
existing facilities/equipment that are deteriorated and/or malfunction-
ing are to be replaced.

4) Filtration

To improve the quality of treated water in compliance with the Sri

Lankan drinking water standard, the existing.facilities/équibment which

are deteriorated and/or malfunctioning are to be replaced.

— 31—



5) Chemical Dosing

To control the chemical dosing to the required rate, the existing facil-
itiesfequipment which are deteriorated and/{ov malfunctioning are to be

replaced.

6) Chlorination

To ensure effective disinfection of the filtered water, the existing

facilities/equipment which are deteriorated and/or malfunctioning are to

- be replaced.

4-2-2

7). Transmission

To ensure the designed transmission capacity, the existing
facilities/equipment which are deteriorated and/or malfunctioning are to
be replaced,

8) Power Supply

.To ensure the stable operation of mechanical facilitiesfequipment which

leads to reliable water sefvice, the existing facilities/equipment which

are deteriorated and/or malfunctioning are to be replaced.
9) Instrumentation

To measure the amount of water in order to monitor the operation rate
and to control chemical and chlorine dosing rate, the existing faci-

lities/equipment which are out of order are to be replaced.

Design Conditiohs
The folloying design conditions are adopted in the rehabilitation plan:
1)_. Geheyal Condition

The following environmental condition is applied to the design of the

_rehabilitétion project.



Ambient temperature Max. 35°C

Avg., 28

Min. 20
Humidity Max. 100%

Avg., 80

Min. 40
2) Treatment Capacity

Based on a series of discussions between NWSDB and the Study Team, the
following treatment capacity is applied as nominal design capacity in

the design of facilities/equipment (see Figure 4-3-1),

Intake capacity 305,000 cu.m/day
" Production capacity 288,420 cu.m/day

3) . Treated Water Quality

The applied treated water quallty standard is to conform to the Sri

Lankan drinking water standard as shown in Table 4-2-1.
4) Water Level of the Kelani River

The recorded water ‘level at the intake point of the Kelani river is

shown as follows:
Max. 14,67 m

Avg. 2.53
Min. 0.17

Accordingly,; O (zero) meter is applied as the minimum river water level

in the design of intake pump lifting head.
5) Applied Chemicals

Based on the field survey, chemicals shown in Table 4-2.2 are apblied.'
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Table 4-2-1 Design Treated Water Quality Standard

Haximum Maximum Japan
Charactexistics Dasirable Parmissible
Lavel _ . Level
i _ 7.0 - 8,5 6.5 - 9.0 5.8 - 8.6
Purbidity 2JTU 8JTU 20
Color 52 30> 5
0dor Unobjecticonable Unobjecrionable Unob jecticnable
Taste . Unobjectionable Unobjectionable Unob jectionable
Total Rasidue ' 500 mg/l 2,000 mg/1l 500 mgfl
Witrate LI 10 mgfl 10 mg/L
Total Coliforms _ Noc detected Note Not detected
Total Iron 0.3 mgfl 1.0 ng/l 0.3 mgft
Manganese ¢.05 mgfl . 0.5 mgll 0.5 mgil
Chloride ) 200 wg/1 1,200 mg/l 200 mg/l
Total Hardness 250 mgll ' £00 mgll 300 wmgil
Notes. .
8. Throughout any year, QSZ of the samples shall not contain any
coliform organisms in 100 ml.
b. None of samples examined shall contaln more than 10 coliform
organisms per 100 ml,
c. Coliform organisms shall not be detectable in 100 ml of any two
consecutive samples,
d. None of the samples examined shall contain E, coli in 100 ml.
Table 4-2-2 Characteristics and Dosage of Chemicals
Description ' Alum Lime Chlorine
Characteristics Purity (X) 16 - 80 89.9
o Solution '
Concentration 10 10 100
Dose (mg/l) Max.. ' 60 Pre 30 Pre 5
: Post 20 Post 2
“Avg. ' 15 Pre 10 Pre 2
Post 5 Post 1
6) Power Receiving Capacity

The following power source is to be adopted:

a.

Recedving Voltage

AC thrée-phasérfhreé-wiré system, 11,000 V, 50 Hz
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(1)

b. bBistribution Voltage
High Voltage: _ ‘
AC three-phase three-wire system, 11,000V, 50Hz
AC three-phase three-wire system, 3,300 V, 50Hz
Low Voltage: '
AC three-phase four-wire system 415/24Gv, S50Hz
C. Motors
High Voltage:
AC three-phase three-wire system, 3,000V, 50H=z
Low Voltage: '
AC three-phase three-wire system, 400V, 50Hz

d. Control circuit voltage
~AC 220V, bC 110V
2. Instrumentation circuit voltage

AC 220V, DG 24V
Sigpél'transmission system
DG 4-20mV, 1-5V

£, Lighting and Receptacle
AC 220V

Basic Plan
System Design
Design Capacity

Design capaéity for each treatment process'is shbwn in Table 4-3-1.

Table 4-3-1 Design Capacity (cu.m/day)

Capacity Total
Description Tank Per Tank Capacity
Pulsator 1 61,000 61,000
Centrifloc 2 61,000 122,000
Pretreater 2 61,000 122,000
Total . 305,000
Filter 18 . 16,867 303,600

Schematic diagram of the Plant is shown in Figure 4-3-1, Sludge dis-
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{(2)

charge from the sedimentation tanks and washwater discharge from the

filtration tanks are assumed to be 0.5% and 5% of inflow rate, respec-

tively.

Design Calculation

A. Pulsator

1. Number of tanks and dimensions
a, Number of tanks : 1 tank
b. Dimensions : 36.2mx 34.6 m x 4.8 m depth
Capacity : 6,012 cu.m
d. surface area : :+ 1,252 sqg.m
2.  Treatment Capacity

a. ﬁetention Time
6,012 cu.m{61,000 cu.m/d x 24 hr = 2.36 hr
b. Sgrface Loading
© 61,000 cu.n/d | (1252 x 0.85) = 57.3 m/d (40mm/min)

Effective surface area 1s discounted to be 85% (0.85)

of the total area.
¢. Velocity at Inflow Pipe

Inflow rate per tank
61.000'cu.mld = (0,71 cu.m/sec.
Area of inflow pipe
wx 0.72/4 = 0,385 eq.m
Yelocity
S 0.71 f 0.385 = 1.85 m/sec
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d. Discharged Sludge

So = Q[K(T-t)+dem] x 10-6
¥here:
Q: capacity treated (61,000 cu.m/d)
K: 88/Turbidity conversion ratio (1.0)
T: raw water turbidity (20)
¢ turbidity after sedimentation (0)
d: alum dose (30 mg/l)
m:  ZAL(OH)3/Al2(S04)3 « 18H2 O = 0.234

So = 61,000 cu.m/d x [1 x (20-0)+30 x 0.234] x 10-6
= 1,65 ton/d (dry weight) '

Assuming that sludge concentration will be 12 (10
kg/cu.m), wet solids amount will be obtained to be 165
cu.m/d. Therefore, discharged amount could be counted
to be 0.52 (330 cu.mfd)

‘B. Ceﬁtrifloc

1. Number of tanks and dimensions

Number of tanks % 2 tanks
¢39.6 m x 6.2 m depth

b. Dimensions

c.  Capacity : 7,179 cu.m.
d. Surface area ¢ 1,124 sq.m
2. Treated Capacity

a. Detention Time
7,179 ¢u.m/61,000 cu.m/ x 24 hr = 2,8 hr

b. Surface Loading
61,000 cu.mfd [/ (1,124 x 0.85) = 63.8 cu.m/d (44 mm/min)
Effective surface area is discount to be 857 (0.85) of

total area.



c. Discharge Sludge

Same &s Pulsatbr

Pretreatar
-1, . Number aof Tanks'and Dimensions
a. Mumber of tanks 1 2 tanks
b. Dimensions : $40 m x 7 m depth
c. Capacity 1 9,462 cu.m
d. Surface area t 1,256 sq.m

2. Treatment Capacity

a. Detention Time )
9,462 cu.m { 61,000 cu.mfd x 24 hr = 3.7 hr

b. Surface Loading 7
61,000 cu.m/d / (1,256 x 0.85) = 57.1 m/d {40 om/min)
Effective surface area is discounted to . be 85% (0.85)°

of total area.

c¢. Sludge Circulation _
According to the capacity of the existing-sludge
_circulation pump, the maximum sludge circulation is
calculated as follows:

5,636 gpm = 25.6 cu.m/min
3. Discharge Sludge

S5ame as Pulsator

Filters
1. Number of Filters and Dimensions
a. MNumber of filterg s 18 filters

b. Dimensions per filter: 9.144 m x 4.572 m x 2 (83.6 sq.m)
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Treatment Capacity

Capacity to be treated in filters is obtained after 0.5%

reduction of sludge discharge from inflow rate,
305,000 cu.m/d x 0.995 = 303,600 cu.mfd
Filtration Rate

a. Normal Condition
303,600 cu.m/d [/ (B3.6 sqg.m x 18 filters) = 202 m/d
(8.4 m/hr)

b. -In case of one filter backwashing
303,600 cu.m/d [ (83.6 sq.m x 17 filters)
' = 214 mf/d (8.9 mfhr)

Backwash

Available backwash water (Ql) is obtained hydraulically as

follows:

QL = a (2gH /] (1 + fe + £1 /. q))Li2
= 0.28 X (2 x 9.8 x 4.5/(1 + 0.5 +0.003 x 40/0.6)1/2

= 121.2 cu.mfmin

Where:.

Q1 : available backwash water {cu.mfsec)

-

acéeleratiou of gravity (9.8 mfsq.sec)

avea of backwash pipe (w/4 x 0.62 = 0.28 sq.m)

ar

H : available head between backwash water tank and

" trough level (21 - 16.5 = 4.5 m)

fe : .frictiOR coefficient at entrance (0.3)

Fh
P

friction coefficient of pipe (0.003)
"1 : length of pipeline (40 m)
d : Pipe diameter (0.6 m)
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Alum

Pherefore, possible backwash amount is obtained as follows:

121.2 / 83.6 =1.45 m/min > 0.8 m/min
Assuming that each filter will be backwashed in 0.8 m/min

fbr 10 min a day, & total washwater amount per day is ob-

tained as follows:
q=0.,8x83.6x10x 18 = 12,038 cu.mid_

12,038 cu.m/d is equal to.3.9 Z of the treatment capacity of
305,000 cu.m/d. Washwater amount is then counted to be 0.5 2

including unexpected backwash.

Feeding rate

q = 305,000 cu.m/d x & x (100/B) x (i/c) x 10-6

Where:

g : feeding rate {cu.m/d)

A : dosage (BD'mgil)

B : solution concentration (10%)
G

+ specific gravity of alum {1.06)

305,000 x 60 ¥ (100/10) x (1/1.06) x 10-6

fta]
]

H

172.6 cu.m/d (120 l/min, maximum daily consumption)
Solution Tank

Total volume t 45 cu.m x & tanks = 180 cu.m
Available periocd : 180 ¢cu.mfi72.6 cu.mfd = 1,04 d

Head Tank
Head tank volume is provided with approximately 30 minutes
detention time. '

172.8 cumfd [ 24 [ 2 = 3.6 cu.m --> 3 cu.m

Alum Feed Pump

41—



F.

G.

_Assuming that pump can feed alum solution to the head tank
in five (5) minutes.

-3 cuo.m f 5 min = 600 l/min

Lime
1. Feed Rate
Pre-lime
= 305,000 cu.m/d x A x (100/B) x (1/C)} x 10-6
Where _
A ¢ dosage (30 mg/l)
B ¢+ solution concentration (102)
c : specific graﬁity (1.08)
= 305,000 x 30 x (100/10) x (1/1.08) x 10-6
"= 84,7 cu.m/d = 3.6 cu.m/hr = 59 1/min
Post-lime (I)
= 202,400 x 20 x (100/10) x (1/1.08) x 10-6
= 37.5cumfd = 1.6 cu.m/hr = 26 1/min
- Post-lime (II)
= 101,200 x 20 x (100 x 10) ¥ (1 x 1.08) x 10-b
= 18.8 cu.nfd = 0.78 cu.m/hr = 13 1/min
-Maximum daily consumption
84,7 + 37.5 + 18.8 = 141 cu.m/d
2. Solution Tank
Effective volume : 40 cu.m
Number of-tanké t 4 tanks
Available period : 40 cu.m x 4 tanks { 141 cu.mf{d = 1.1 d
.Chlorine
1. Feeding Rate



Chlorine feeding rate _
= 305,000 cu.m/d x A x 10~3 x 1/24

Where, A : Dosage
Pre-chlorine 2 ~
Post-chlorine 1 ~ 2 mg/l

in

ng/1

Pre-chlorine
= 305,000 x (2 ~ 5) x 10~3 x (1/24)
= 25.4 - 63,5 kg/hr

Post-chlorine (I) _
= 202,400 x (1 ~ 2) x 1073 x (1/24)
= 8.5 ~ 16.9 kg/hr

Post chlorine (II)
= 101,200 x (1 ~ 2) x 103 x (1/24)
= 4.3 ~ 8.5 kg/hr

Maximum daily consumption
(63.5 + 16.9 + 8.5) x 24 = 2,034 kg/d (89 kg/hr)

However, it is very rare that pre and post chlbrine hits the
maximum dosage at the same time. Then, actual maximum daily
consumption is discéunted to be 60 kg/hr. (5 mg/l dosage in
total)

Ton Container

A ton container can feed about 10 kg/hr with no additional
heat input (evaporator) in premises at 20°C. Six ton con-
tainers are available within the existing storage. Accord-

ingly, available chlorine without evaporators is obtained as

follows:

Available éhlorine L
= 6 cylinders x 10 kg/cylinder/hr = 60 kg /hr

Available period with 6 cylinders at the maximum daily
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(3)

(4)

~consumption
= 6 cylinders x 1000 kg / 2,034 kg/d = approx. 3 days

Hydraulic Profile

Distribution chamber 1s to be constructed to measure inflow rate and to
distribute this evenly to the following sedimentation process. Inflow
weirs for the filter No. 1 to No. 12 is to be installed to distribute
the settled water to each filter in order to ensure stable operation of

the f£ilter tanks.

After the rehabilitation plén the hydraulic profile will be improved as

shown in the Basic drawings.
Distribution Chamber

Neéessary volume for the distribution chamber is provided with more than

1.5 minutes-detention time and is obtained és follows:
305,000 cu.m/d / 1,440 x 1.5 min = 318 cu.m

The distribution chamber play the most important role in the treatment

process as it distributes raw water equally to five sedimentation tanks.
In addition to that, the chamber becomes a flow measurement chamber
where water level fluctuation is not allowed to measure the rate proper-
ly. Therefore, 50% allowance should be added to the theoretical volume
of 318 cu.m. Dimensions is obtain as follows:

5.4 mx 8.4 mx (WL 21,83 - 11.0) = 491 cu.m

Detention time .
491 Cu,m](305,00011,440) = 2,3 min.

— 44 —



{3)

(6)

Hydraulic Analysis Between Distribution Chamber and Aerator

According to the hydraulic analysis between the distribution chamber and
the aerator, loss of head is calculated to be 0.49 m. Then, neCessary

welr level at this distribution chamber is:

+20.409 + 0.49 + 0.300 = + 21,300

{where, 0.3 m is added as allowance for free overflow)

DISTRBUTION AERATOR
Y +21.830 : + 20.800 ) . R
Y +21.300 \({ v 20409

7 +20.300 =25 _ VL &

Pig. 4-3-2 Hydraulics of Distribution Chamber

Moreover, the water level at the Kelani river drops down to the eritical

level, the available pumping head of the existing intake pumps might be

‘insufficient to lift the raw water up to the ievel of +21,300 m. Ac-

cordingly, five penstocks which control overflow water level 1s to be

installed.
Hydraulic Analysis of Filter Inlet Weir

Filter inlet weir is to be installed to distribute eveniy the settled
water to the filters, To maximise the use of the existing structure,
the weir length is adjusted to 3.6 m, half of the existing weirs for
filterslmo. 13 to No. 18. Overflow depth at the filter inlet weir is

obtained as follows:
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