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* PREFACE

In response to a request from the Government of the Democratic Socialist Republic of Sri Lanka,
the Government of Japan decided to conduct a feasibility study on the Kalu Ganga Water Supply
Project for Greater Colombo and entrusted the study to the Japan International Cooperation Agency

(JICA).

JICA sent to Sri Lanka a study team headed by Mr. Tkuo Miwa, Nippon Jogesuido Sekkei, Co.,
Ltd. and composed of members from Nippon Jogesuido Sekkei, Co., Ltd. and Nippon Koet Cb.,
Lid., three times between December 1993 and October 1994,

The téam held discussions with the officials concerned of the Government of Sri Lanka and
conducted field surveys at the smd}" area. After the team returned to Japan, further studies were

made and the present report was prepared,

1 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 sincere appieciation to the officials concerned of the Government of Sri Lanka

for their close cooperation extended to the team,

November 1994

Kimio Fujita
. President .
Japan International Cooperation Agency






November 1994
Mr. Kimio Fuyjita
President
Japan International Cooperation Agency
Japan

Dear Sir,

Letter of Transmittal

We are pleased to submit herewith the final report for the Feas&bxhty Study on the Kalu
Ganga Water Supply Project for Greater Colombo

The Study was completed through the discussions with the Sri Lankan Government .
officials and the field investigation during three visits from December 1993 to October
1994 and the home work thereafter.

The Final Report consists of five volumes consolidating the progress report and the
interim report: Volume I - Summary Report which succinctly describes the study and
recommendations; Volume II - Main Report which covers the long-term development
- plan for the Greater Colombo Water Supply System, clarifies the position of the Kalu
Ganga Water Supply System and describes the details of the first phase project through
the Feasibility Study; Volume III - Supporting Report including detailed engineering
analysis aiid relevant information; Volume IV - Data Report compiﬁng collected data,
and Volume V - Drawmgs showing the design of facilities mvolved in- the proposed
Project: '

We wish to take this opportunity to express our sincere gratitude to your Agency, the
Ministry of Foreign Affairs and the Ministry of Health and Welfare. We also would like
to show our appreciation to the officials of the National Water Supply and Drainage
Board, the JICA Sri Lanka Office, and the Embassy of Japan in Sri Lanka for their kind
cooperation and assistance throughout our field survey.

Very truly yours,

1
tkuo M\i\
Team Leader
The Feasibility Study on
the Kalu Ganga Water Supply Project
for Greater Colombo
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1. INTRODUCTION
1.1 Authorization

On the basis of thc:_ Scopc_of Work agreed upon between the National Water Supply and Drainage
Board (hereinafter referred to as the "NWSDB") and the Japan lntematiozmi Cooperation Agcncy
(hereinafter referred to as "JICA”) on 30 A_ugust 1993 in Colombo, JICA made a contract with the joint
venture of Nippon.Jogt:suido Sekkei Co., Ltd. and Nippon Koei Co., Lid. .on 6 Dccember 1993 to
conduct a feasibility study on the Kalu Ganga Water Supply Project for Greater Colombo (hereinafter

referred to as the "Study™).

YICA, the ofﬁcial agency responsible for the implementation of technical cooperation programs of the
Govemment :of Japan; undertook the Study in acc;o.rdance with the relevant laws and regulations in
force in Japan and in close cooperation with the authorities of the Government of the Democratic
Socialist Republic of Sri Lanka. The NWSDB acted as a counterpart agency to the Japanese Study
Team ‘and as a coordinating bode in reiation to other relevant organizations for tﬁc smooth

- implemeéntation of the Study.

1.2 Background

The Greater Colombo area is located in the southwest quarter of the Island of Sri Lanka. The total

population of this area is approximately 2,837,000 persons consisting of 1,616,000 persons living in
the existing service area and 1,271,000 persons in an outlying area extending from Katunayake in the
north to the Kalu Ganga in the south. The NWSDB currently provides service to the population

residing in the existing service area which measures 194 km”.

The existing water sﬁppiy depends updn the impounding reservoirs at Kalatuwawa and Labugama, the
. river mtake at Ambatale on Kelani Ganga, and a minor pumped supply from the Kalu Ganga providing
a total supply capacity of about 136 mgd (618,800 m’/day) after completion of the new Ambatale

Water Treatment Plant on January 1994,

The first \ﬁt@f supply master p.lan for Greater Colombo was prepared in 1.97:2 by. Howard Humphreys
& Sons under the UNDP assistance. Since then, the implementation of the water supply development
lias been conducted in line with the recommendations in tf]is master plan. In 1991, a study was
‘undertaken to updatc the ofiginal master plan by Engineéring-Sciénce under USAID assistance to
prepare “Greater Colombo Water Supply System Master Plan Update (hereinafler called as the Master
Plan Update 1991)”. This study was further updated in 1993 as Addendum for the Master Plan Update

1991 to incorporate the most recent development in the service arca.



In accordance with the development plan presentéd in the Mastcr Plan Update 1991 to mgeet the
| growing water demand for the expanding population in both the é.xisti.ng service arca and in the outlying
area by 1995, the Jubilee and Maharagama system and the "Towns East" scheme are in progress. The
development. of the Kalu Ganga Watef Supply System as a new water source is one of the

rcco:mncnd:itioﬁs in the Master Plan Update 1991.

Sometime in betwe.c.n 2000 and 2005, it is necessary to serve ihe existiﬁg scrvice areas of the towns
south and the areas south of Dehiwala/Mt Lavinia with a new water supply system' from the ‘Kalu
Ganga due to the limited water supply from the Kelani Ganga. The number of population served by the
new water sup;ﬁly from the Kalu Ganga will be 634,000 persons in the above area by the year 2010.
This schemeé \\'illiﬁfdvide more ﬂexib.ility'to respond to the uncertain courses of future development in

the area.

In light of this background, it was proposed to underiake the Feasibility Study for the Kalu Ganga
Water Supply Project as a program of technical assistance by JICA.

1.3 Objective of the Study
The objective of the Study is to formulate a long-term plan for the expansion of the Greater Colombo
Water Suppiy System with an intake from the Kalu Ganga to meet the water demand up to the year

2020 and to conduct the Feasibiiity. Study for the Phase 1 Project of the long-term development plan.

1.4 . Study Area

The Sturdy shall cover the existing and propos'ed. service areas of the Greater Colombo Water Supply

System and the Kalu Ganga basin.

. The arcas proposed to. be tentatively covered under the Study are Horana, Bandaragama, Panadura,

Keselwatte, Kesbewa, Homagama, Moratuwa, and Dehiwala/Mt Lavinia.

However, duc consideration shall be given to the entire Greater Colombo area in order to realize the
coordinated development of water supply in the area and to demarcate the service area in the most

feasible way to be served by the two major sources, i.e. the Kelani Ganga and the Kalo Ganga.

1.5 Design Year

"Greater Colombo Water Supply System Master Plan Update" projecied the water demand in the
Greater Colombo area by 2020 and shows the facility plan byiiOOO. Taking into account the fact that

the population projection is made on the basis of 1981 census data, it scems inappropriate in accuracy



to extend the design year beyond 2020, hence a design year for the Master Plan in the Study shali be the .
same year of 2020 as that in the said Master Plan Update. |

As for the design year for the Feasibility Study shall be set at the year 2010 in consideration of the
construction period of the new water supply systém including the time period needed for detailed design

and project processing.

1.6 Study Organizafion
1.6.1 General

The general organization for the Study is as shown below

Advisory |- JICA ' NWSDB | - | Steering
Committee |. L 1 _ ' Committee
Study Counterpart
Team = |= {= Team

1.6.2 Japanese Organization

The Japanese organjzation consist of the Study Team under JICA headquarters and the Advisory

Committee set up at the JICA headquarters. -

The members of the Study Team are.as follows:

Mr. Tkuo Miwa ‘Team Leader/Watcr Supply Planning

Mr. Keisuke Okazaki Facility Planning

Mr. Kuniaki Onishi Distribution Planning and Water Demand
Mr. Masao Fujiwara Water Intake Planning and Geology

Mr. Toshikatsu Imai Hydrology and Water Source

Mr. Malcolin Patrick Hyde Water Quality and Environment

My, Shin-ichi Osaka Equipment Planning

Mr. Kiyohito Yamazaki . Implementation Planning and Cost Estimation
Mr. Kirthi Sri Senanayake . Organization and Operation

Mr. Shin-ichi Isoda =~ . ~ Financial Planning and Project Evaluation

The members of the Advisory Committee are as follows:

Mr. Katsuyosht Tomono Leader/Water Supply Planning
. Senior Researcher, Japan Water Works Associalion
Ms. Keiko Yamamoto Facility Planning
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B Scnior-lntclnatiqllal Cooperation Specialist,
Japan Water Works Association
Mr, Tomio Iwamoto Finance B
' Assistant Manager, Engincering Department,
Osaka Municipal Waterworks Bureau

1.6.3  Sri Lankan Organization

The Sri Lankan organization consisis of the NWSDB Counterpart Team, and Steering Committee
composed of the representatives of the organizations concerned with the Kalu Ganga Water Supply

Project in coordination with the NWSDB.

Mr. T. B. Madugalle

Mr: A. P. Chandraratne

Mr. M. Wickramage

Mr. P. M. R. Pathiraja

Mr. P. U. Gunasinghe

Mr. S. K. H. Perera |

Mr; K. M. N. §. Fernando
Mr. T. M. M. Mediwaka
-Mr. 8. J. P. Wijegoonewardene
Mr. D. N.J. Ferdinando
Mr. A H. C. Silva

Mr. L. S.P.J. de Silva

Mr. R H. Ruvinis

Mr. Anura Jayasinghe

Mr. Nimal Padamsiri

Mr., Asoka Perera

Mr. G.B. N. Wunalasoonya
Mr. W. A Samarakoon

Ms. P. Sangarapitlat

Mr. K. A H: Ranaweera
Mr. T. B. Madugalle

Ms. D. D. J. Kudaligama
Mr. P. Sumanapala

Mr. D. G. D. C. Wijeratne
Mr. K. G:. D: Bandaratilakc
Mr. K. G. 8. Lankatilake
Mr. G. T. Dharmasena

Mr. Lionel Wijendra

The principal members of the NWSDB C.ountcrpart Team and the NWSDB are as follows:

Chairman

General Manager .

Addl. General Manager (Corporate lemmg)
Addl. General Manager (Operations)
Deputy General Manager (P&D)
Deputy General Manager (RSC-GC)
Deputy General Manager {(IDA) -
Deputy General Manager (Financial)
Assistant General Manager (P&D I)
Assistant General Manager (RSC-GC)
Assistant General Manager (UFW)
Assistant General Manager {Service)
Chief Engineer (P&D)

Chief Engineer (Corporate Planmng)
Chief Chemist’

Geologist.

Senior Engineer (P&D)

Engineering Assistant

Engineering Assistant

The members of the Steering Commitice are as follows:

Secretary to the Minister for Housing
Chairman, NWSDB

Director, External Resources Department
Deéputy Direcior, National Plannmg Departmcnt
Addl. General Manager (Planning), CEB
Deputy Director General (Technical), CEA
Addl. Director {Technical), UDA '

Deputy Director(Hydrology), Irrigation Department
Addl Director, Policy and Planning,

Ministry of Housing, Constructlon and

Public Utilities



1.7 Organization of Report

The Study Reports prepared are as follows:

Surmary Report (Volume 1)
Main Report (Volumie II)
Supporting Report (Volume 1)
Data Report (Volume 1V)
‘Drawings (Volume V)

The Summary Report presents the essential results of the whole Study which is extracted from the

Main Report. It consists of two parts ; Part I “Development Plan™ and Part I “Feasibility Study”.

Part 1 describes the natural conditions, socio-economic conditions and land use of the Greater Colombo
arca as well as the Studjr arca, the outline of the existing watctworks including the organization
concerned, water supply systemi, population served, water use, and on-going and planued water supply
projects. Based on the results of the review on the Master Plan Update prepared in 1991 and population
éud water demand projection, and the study on the water demand for the Kalu Ganga by other projects
and the safe yield of the Kalu Ganga water source, the long-term develbplnent pian of the Kalu Ganga
Water Supply System which is an integral part of the Greater Colombo Water Supply System is

‘presented.

Part 1l defines first the scope of work for the Feasibility Study of the Kalu Ganga Water Supply
System and describes the design of facilities, operation and maintenance program, implementation plan,
project cost estimates, institutional and managerial considerations, financial performance of the

NWSDB, praject evaluation and the environmental protection considerations.
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2, GENERAL DESCRiPTION OF THE GREATER COLOMBO AREA
21 Natural Conditions

Z.i.l poaérﬁphy

(1) Nationwide Area

In general surface configuration, Sri Lanka compriscs a high land massif situated in the south-conter, which
is surrounded by an intermediate zone of upland ridgeé and valleys. ¥rom a sea level, the relicf appears to
ascend in steps of three peneplanes to a maximum elevation of over 2,500 m at Pidurutalagala, nearly 300 m

higher than the well known Adam's Peak (Samanalakanda) which is 2,243 m high.

On the basis of height and land forms, Sri Lanka will be divided roughly into five topographical regions: 1)
central high lands, 2) south-west country, 3) east and south-east country, 4)_110rthem lowlanc_is, and 5) coastal _

fringes.

Among them the coastal fringe, where the Project Area is situated, consists of a series of lagoons, marshes,

sand bars, peninsulas, dunes and other associated features. -

2) Greater Colombo Area

The Greater Colombo area comprises each parts of three Districts of Colombo, Gampaha and Kalutara. In
general, there is no outstanding diffirence on relief features throughout the districts, namely constituting, flat

coastal plains, marshy fands and small scale of hills and dispersed forests.

- The Colombo District located in the midst of the three Districts is bordered at the north end with the
Gampaha District by the Kelani Ganga which roles as a major water source contributing to the Greater
Cblbmbé x\'ﬁtér subply scheme, At éppro#ﬁnately 5 .km cast of the center of Colombo, marsh lands cxtend
. along the Heen Ela, Kolonnawa Ela and Diyawarna Oya. The Kaduwela Division in the cast wards of the
CM.C d.lspersed mountains of more than 100 m above MBSL are seen, however, othcr areas are generally
flat conﬁguratlons In the southen part of the Colombo D;stnct the Bolgoda Lake and its tributaries are
located giving fertile lands in the peripheral divisions of Moratuwa, Keshewa and Panadura for agricultural

use, uniess otherwise the problem of saline intrusion.

In the Gampaha District, large scale of marsh land extends along thie coastal line, however, there is no surface
‘.\%ater source to be utilized for public water Sdppiy-écﬁcnw. Major surface water sources other than the Kelani
G_anga and its tributary giving fertilc lands for agricultural usc are the Attanagalu Oya, Dandugam: Oya and
some canals mmecthlg thesc sources. In the castwards, mountaing with more than 100 m above MSL are

sccﬂ as well as the CoIombo District,



The Kalutara District having, one of the largest rivers in the south-west of S_ri_Lankz_i has a potential of
régional development in view of water related industrics . The Kalu Ganga has a larger capacity ﬂlan the
Kelani Ganga in its annual runoff. Howcver, duc to the topog‘r.ﬁphic configuration at the river mouth
consisting of large sand duncs, flood control ﬁas become inevitably (_!ifﬁcult bringing occasionally about large
scale éf'ﬂood to.thc catchment area. This sand dune resulting in the width of tiver mouth of approximately 15
to 20 m, on the contrary, contribute to the protection of the Kalutara City from sca wavés and may mitigatc
salinc intrusion to the upper rmches In the castwards of this district, mountams of more than 100 m above
MSL can be seen, which wnll be pmposed for the estabhsiuncnt of water supply fac:hues dus to their

locations.and prcfcrablc altitudes.

(3) . ProjectArea

The PrOJcct Area comprises seven divisions and four out of them are located. in thc Colombo District and
three in thc Kalutara District. The followings are the brief descnptlon on topographlc configurations for cach

 division in the Project Arca:

The Dehiwala/Mt. Lavinia Division is sitiated in the southemn part of the Greater Colombo area. The area is
a low lying flat land with altitudes of approximately 5 to 10 m from MSL consistent of a soil mixed with

tocks and sand containing salt due to sea erosion resulting in infertite lands.

The Moratuwa Division is situated in the outskirts of the Greater Colombo. The topography is generally flat
surrounded by the Bolgoda Lake and its tributaries. The land usc of this division is mainly for residential,

conumercial, industrial and public utilities and the potential land for cultivation is limited.

The Kesbewa Division is located in the coastal plain of below 30 m contour ling. The major reservoir, the
Bolgoda River reaches the Indian Ocean running through the boundary with the Moratuwa Division. The

surrounding areas are suffered from salinity of the water .

The Homagama Division, except for the mountain called Kuragala Kanda v»:fhich rises to approximately 100
m, is mainly a plain wﬂh heights from 30 to 70 m above MSL. The north and castern parts of the regions are
fed by the Kelani Ganga and its trlbutancs This area is very rich as far as groundwater is conoemed There
is no large scale natural forests in the arca except reserved forest at Mattegoda along the Maha O_ya basin,

There are scattered plantations of economic crops such as coconnt and rubber.

The Horana Division, hills, valleys and lowlands of the fow country wet zone arc the xmih_gﬁldgiml
' features. Kurana, Kandanapitiya, Ingiriya, Nambapana and Urugala in the easter part of this region have
highlands ranging from 150 to 360 m above MSL. The Pinwara Ela, Mah_awék .Oya, I_ngiriyél Ela and

Nambapana Ela arc the main constituents of the drainage pattern along with the Kalu'Ganga, which form a
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part of the southern boundary. Southwest monsoon brings rain to this region with the highest rainfall in June

and July, and amounts to 5000 mm annually.

The Maharagama division is located in the flat region, and whete no major river or stream is found. Except
for the Boralesgamuwa lake located in the south-west of the region no other 'imp'o'nant water resource can be

found.

The Bandaragama Division is located m the north-west of the Kalutara District. This division is also located
in the low lying flat plains with altitude of less than 60 m. In the southern part of this division, some hilly

areas are scattered with altitudes of 60 mto 150 m.

2.1.2 Meteorology

Meteorological. observation in Sri Lanka is conducted under the jurisdiction of the Department of
Meteorology In and around Greater Colombo and thc basin of the Kalu Ganga, there are four

meteorological observation stations. Locatlons of these statlons are shown in Flgurc 2.1

Colombo 6°54N-79°S2E . + TmMSL
Agalawatta  6°32N - 80° 09E +65 m MSL
Bombuwala 6° 34_’N -80°01'E - .

Ratnapura 6°4I'N-80°23'E ~  +34mMSL

General meteorology of Greater Colombo and the basin of the Kalu Ganga is discussed below based on the
meteorologlcal data reoorded in the recent ten years at the stations of Colombo and Ratnapura. {Source :

: Dupartment of Meteorology)

('1) ' Temperature

- Mean monthly temperature of daily mean temperature at Colombo varies from26.8°C to 28.7°C. The highest
temperature in a year appears in May and the lowest appears in November. Mean monthly temperature of
daily mean temperature at Ratnapura varies from 27.1°C to 28.8°C. The highest temperature in a year
appears in March and the lowest appears in July. The mean monthly tempcerature of daily mean temperature

at Colombo is lower than that at Ratnapura in November to March and higher in May to September.

The range of da115 temperamrc between maximumn and mmnnum temperature at Rainapura is wider than that
at Colombo. Thb maximum at Ratnapura reaches at around 34°L in March and the minimum at around 22°

C in January. Those at Colombo are around 32°C w April and 22°C in January, tespectively.



(2 Relative Humidity

Mean relative humidity in day time at Colombo varics through a year from 69 percent in February to 80
percent in Junc. That in night time varies from 85 percent in January to 92 pcx‘écnt in November with a shight

change through a year compared with that in day time.

Same tendency can be seen in those at Ratnapura. Mean relative humidity in day time at Ratnapura varies
from 66 percent in February to 81 percent in June. That in night tine varies from 90 percent in February to
95 percent in November. Humiidity in day time through a year has a clear peak in June at Colombo and

Ratnapura but that at night time throngh a year does not have a clear peak at Colombo a_nd' Ratnapura cither.

The difference in humidity between day time and night time is rather wide in November to Apriland small in

June to Septelﬁbcr.

3) Wind

Mean monthly wind spbed at Colombo varieé from l:.7 m/s in June to 1.2 mv/s in Mzifch. 3 Wmd speed has tivo
peaks through a year in January and in June. That at Ratmapura varies from 0.9 m/s in June to 0.5 m/sec in

December. Wind speed at Ratnapura has one peak through a year in Junc to August. Wind speed at
: Ratnapura is lower than that at Colombo by around 1 s, '

Regarding the wind dirébtidn, south-west wind s dominant in April 10 October and north-cast wind is
dominant in November to Februaty at Colombo. At Ratnapura, generally, west wind is dominant through a

year.

@ Sunshine Duration

Mean monthiy sunshine duration at Colombo varies from"8.9 hours in Mén’ch td 5.8 hours in Aﬁgust and
Gcetober. That af.Ramapllfa varies from 7.6 houss in February to 4.8 hours in June. Sunshine duration at -
Colombo and Ratnapura has one peak through a year in February or M'u‘ch Sunshine duratlon at Colombo
is longer than that at Ratnapura by a.bout one hour. -

%) Evaporation
Mean monthly evaporation at both stations varies from about 4.6 to 4.8 mm in March to 3.3 to 3.4 mm in -
December, respectively. The difference in evaporation between Colombo and Ratnapnra is very small as well

as the variation through a year.
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213 Hydrolagy

(1)  Rainfall

Amnual rainfall is shown in Table 2.1 and Figure 2.2. As seen in Figure 2.2, annual ra_inféil at Colombo that
is located along the cqhst at the elevatioﬁ of about. 7 m above the mean sea level varies from ﬁround 1,500
mm to 2,500 nim in the last ten years and the average of annual rainfall in the last ten years is 2,153 mm. On
the other hand, anmal ramfa]l at Ratnapura vanes from 3,000 mm to 4 500 mm and the average of annual

rainfall in the last ten }cars is 3 685 mm. Thc dlﬁ'erence 1s more than 1,500 mm.

Mean monthly minféll at lﬂlesc two stations are also showﬁ m Tz:sblé.}l.l and in_Figﬁre 23. As seen in Figure
2.3, monthly rainfall at these two sfations have two peaks through a year: Monthly rainfall at Colombo has
peaks of 319 mm in May and 278 mm in November. Peaks at Ramanura are 483 mm in June and 425 mn:
‘in October. Lowest rainfall are 57 mm in February and 106 mm in August at Colombo, and 141 mm in
January and 286 nin in August at Ramapura. (Source ; Department of Meteorology).

Monthly Rainfall Records -

Table 2.1

Colombo unit: mm

Jan Feb, - Mar. Aps. May Jun.. Jul Ang, Sep. - Axt Nov. Dec. . | Tota)
1982 11 02 3118 1088 3237 1950 1609 1236 1049 1866 4349 510 | 20053
1983 - 430 60.3 830 3365 1186 1631 940 2913 048 2417 2236 | - 17504
1984 2115 1796 1625 2540 4910 1768 1278 49 3393 1613 3602 242 . 24931
1985 835 1608 1161 763 2531 31569 196 1112 3434 2757 2449 2309 | 22324
1985 1449 784 814 2168 2309 63.8 105 762 1284 1630 589 2034 1456.6
1987 98.4 00 732 1793 i984 1163 120 4048 5085 5065 . 2174 viso | 24512
1988 30 636 2064 1850 1462 3257 1015 1224 3743 1179 2669 960 | ' 20089
1989 358 69 1463 3329 39901 2172 1382 491 1745 4504 2847 3151 22657
1990 1827 359 1340 3669 . 3243 1R41 2063 179, 296 3741 2558 1788 | 23414
1991 788 552 1464 1421 3174 . 3099 1210 88L& 1124 3531 . 927 - 781 2096.9
1992 19.8 3.5 08 1515 4887 6023 72181 709 3230 2167 4015 784 | - 25752
Mean 26.3 570 1354 1906 3190 2388 1163 1053 2482 2636 2781 1212 | 21925
Ratnapura : unif mm .

Jan. . TFeb Mar. . Apr. May Jun. Jul . Aug Sep. - Oct. . Nov. Pec. - | Tetal .
1982 555 244 3181 4554 5453 8925 3072 2671 2375 6282 6388 1204 | 44995
1983 931 - 788 1501 i280 4951 3676 2761 2844 4505 1460 s 5378 | 3352
1984 2747 4071 3567 5292 5640 3435 5159 - 482 3021 - 2554 3437 2645 42150
1985 2142 1741 2737 1332 5042 7462 2498 1834 2529 460 2517 3464 | 39759
1986 1506 3190 1313 3587 2875 2018 1213 2703 7002 4350 2778 2845. 35470
1987 1387 112 1579 2392 3027 2331 188 6604 3200 . 4753 38t4 6| . 3013
1988 947 3244 2282 2523 133 6624 3317 5576 6943 2245 3788 1393 39115
1989 47.5 78 1233 2571 4059 6322 6109 2827 4483 5004 3200 974 | 3137
1590 48 1341 2512 3521 4936 2988 3274 . 736 1072 4465 5114 2094 | 32801
1991 2574 1065 1755 3251 4126 0 45020 2827 2339 1759 4887 2598, 1529 33212
1992 834 410 448 3354 4890 4083 4260 2653 4340 4002 5135 953 35362
Mean 1410 1587 2166 3040 4024 4828 3042 2862 3699 4246 30K 2234 | 36847
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@ Tide
There is one tide gauging station at the Colombo Port in and around Greater Colombo. Tide recording is

under the management of the Ports Authority. Tide records are available since 1949.

At the Colombo port there are generally two high tides every day. Annual mean, mean daily maximum and
méan déii.i).r nﬁnimmh of ﬁde in the ﬁeriod of 1949 io 1990 are shown in Figurei.‘%. According o Fipure 2.4, |
“mean altitude of tide is +0.51 m in the reading of the staff gauge (0.08 m MSL) in this period (Source : the
Ports Authority),

Though the tide at the river-mouth of the Kalu Ganga has not been measured in the past, discussion on the
tide for the estimate of saline water intrusion in the Kalu Ganga is presented in the sub-section 6.4 “Tixtent of

Saline Water Infrusion”.

214 Geology

The Island of Sri Lanka is essentially an extension of Peninsular India which forms part of the Gondowana
Shields from geologically remote times. The various geological formations are summarized below in order of

peological times.,

Geological Formation
Precambrian
This geological fomﬁtion covers about 90 percent of the surfacé area of the Istand.
a) Chamockite to Sedimentary Series (Highland Serics)

Quartzites, quarz-schists, granulites, garnet-sillimanite graphite schists, sillimanite
gneisses, cordierite gneisses, calc-gneisses, crystalline limestone, dolomites and
charnockites

This serics occupics the central portion of the Island extending in a broad swoep to
the south and west, and north-eastwards to Trincomalee. Almost the cntire hill
country lies within this belt.

b) Vijayan Series

'Granites, granitic gneisses, biotite gneisss, biotite-hornblends gneisses, pegmatites
and charnockites.

This series of rocks ate widespread in the lowlands which form the easte and
south-eastern sector of the Istand.

Jurassic Sandstone, askoses, grits, shale and carbonaceous shale.
_ _ A few square kilometers of Jurassic deposits are found near Puttalam.
MiooeneLimestone and arenaccous limestone. |
These rocks_whif:h are mainly limestone are best developed in the Jaffina Peninsula

Pleistocene Red-carth, mottled gravel and lateritc.
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It is extensively developed in a strip about 50 km wide and extending parallel to the
south-west coast from a few kilometers north of Colombo to as far south as
Tangalle - over a distance of about 200 km.

Recent * Alluvium, wind brown sands, residual dnposﬁs laterite and lateritic carth, gravel
and coastal sandstone

In the Greater Colombo area, homblede gneisses, hornblende-biatite pneisses, biotite gneisses are developed
around the Kelani Ganga northwards Charnockitc covers in the south to beyond the Kalu Ganga. Horana lics
“within cordierite-gamet granulite or ‘gneisses adjoining to gamet-biotite gneisses which is developed

southwards.

2.2 Secio-Economic Co_nditions
221 Economic Condition

The data available for wnderstanding the economic condition of the Greater ‘Colombo area, ‘especially the
income level of the people 1s very limited. "Greater Colombo Water Supply System Master Plan Update"
prepared in 1991 presents the 1989 Colombo household income developed with such limited data which is
reproduced in Tables 2.2 and 2.3.

‘Table 2.2 Colombo Houschold Income {1989)
Income Receiver Quintile Household Income (Rs./montih)

Lowest 20% 630

Second 20% - 2,000

Third 20% 3,677

Fourth 20% . : _ . 5326

Highest 26% 19,217

Table 2.3 Colombo Household Income Level (1989)
Percent of Household Receive Incomme (Rs./month)
20% 619
30% i 1,700
40% 2,785
50%. : : . 4,640

As for the seven southern divisions, the numbers of persons or families whlch recewod the food stamp wh:ch :
is one of the public welfare schenies in the poverty rehef pohcy are reported as shown in Table 2 4, AIthough.
the administrative numbers of persons or families corresponding to those data arc not available, the resource
profile of Horana A.G.A. division stated that 43 pcrccnt of the entire pcpulation received the food stamp it

suggests that the people in the agriculture-based area have low income.



Table 2.4 No. of Food Stamp Recipients

Division ‘ ~ No. of Food Stamp Received

' . person Family
DeluwalaMt, Lavinia =~ 1 . 6,324
Moratuwa . 12,504
Kesbewa
Honmtagama 12,707
Panadura : : :
Bandaragama 42 018 . 13,142
Horana |, ' 47,983 13,142

2.2.2 Educ_aﬁon

All the schools are classified under the grade as shown in Tabic.Z.S.

Table 2.5 Grade of School in Sti Lanka
Girade Description Remarks
1A _ R . _ : _
1B Schools w/ G.C.E. (A/L) Science Classes Senior Secondary School
1C Schools w/ G.CE. (A/L) Ans and Commerce Classes - - Senior Secondary School
2C Schools w/ 6-10 Year Classes Jouior Sceondary School
3 Schools w/ 0-5 Year Classes Primary School

G.C.E: General Certificate of Education, A/L:  Advanced Level

The editcational status of seven southérn divisions is shown in Table 2.6:

Table 2.6 No. of Schools by Division
Teacher : | Primary | Secondary Maha Madya Maha | = Total
: Pupil School School Vidyalayas [ Vidvalayas
. Delvwala-Mt. Lavinia | - 1,24 ' e : K

Moratuwa 1:29 15 23 38
Kesbewa 4123 4 4§ 5 12 ] 32
Homagama ' 33 1] 1 45
Panadura 1:22 5 21 20 46
Bandaragama - 1:23 8 | s 12 _ 45
Horana : 1:23 20 21 i4 55

The ratio of pupils to teachers are in general ‘satisfactory for each primary, secondary and maha vidyalayas
level. The.problems schools have been facing are the early school Icavers and the lack of educational

facilities.

As for the early school leavers, the following facts are reported:



1. In Moratuwa, the rate of early school leavers is rather high. The factors that contributed are
as follows: ' . .

- Motatuwa as an industrial and commercial town.

- Opportunity available for petty jobs in business establishiments and garages

- Migration of the parents to seck employment abroad

- Situations that compel to shoulder family responsibilitics

- Children who abandon schooling much earlier to join the parcnts m thcu‘ tf'ldltlonal
family occupations such as fishing and carpentry '

2. In Horana the total student population, according to 1980 statistics, is 24 090 and 46 percent
of this number are year 1-5 students and 54 percent in years 6 to G.C.E. (A/L) classes. Only
5 percent of the stadent body is in A/L classes. It is therefore evident that a large mumber of
students leave school or are drawn to some profession or another or else join the labor force.

The shortage of éducational requirements includes the teachers, school fumiture, school accessories (i.e.
tcachcrs tables and chairs, bhck boards cupboards students' desks and chairs, science tables, home science
unit, aesthetic umnit, etc.), and other requlrements (play grounds bulldmgs floor space science room, hbraxy
water, electnc:ty, lairings, etc.). In Homagama, for example, 24 schools out of 45 schools need sufficient

buildings, floor space and other fequireme_nts.

2.2.3 _ Public Hygiene
1)) Greater Colombo

The Provincial Dircctor of Health Servicés (PDHS), the Deputy Provincial Director of Health Services
- (DPDHS} and the Medical Officers of Health (MOH)_aré responsible for sanitation, general preventive
services, epidemiological and health education at eacﬁ level of province, district and area of the_ Divisional
:Secretary (former Assistant Government Agent), The administrative arca of the MOH almost cdincide with
that of the Divisional Secretary but not exactly.

Table 2.7 shows the incidence of the water and sanitation related/associated diseases for the Greater Colombo
area in 1990 by division. The population to calculate the incidence on a rate per 100,000 persons were those

‘developed for the Greater Colombo Water Supply Systein Master Plan Update in 1991,

Per 100,000 persons morbidity of the watér and sanitation related/associated discases are 17, 215 in ill defined
intestinal mfectlon 3 303 in shigellosis and 2 596 in ma]ana, respectively, in ordcr of magmtude Il deﬁned
intestinal mfectlons and shigeliosis are attnbutable to poor sanitation and undesnable health behawor while
malaria is mainly due to poor drainage leaving stagnant pools of water and indiscriminate disposal of water

containing materials in which vectors breed.



Table 2.7

“Water and Sanitation Relatcd/Associated Morbidity (1990)

In the southern divistons, the following diseases are reported as the comon diseases:

Dehiwala- Mt. Lavinia

Moratuwa

Panadura
Kesbewa
Bandaragama

scabies, diarrhea, dental diseases and iiiﬂllcnza

Name of Disease DPDHS DPDHS DPDHS Kalutaral Total
Colombo Gampaha

No.of| "Per {"No.of{ Per | No.of| Per | WNoof| Per
: Cases| 100,0008 Cases | 100,000 Cases { 100,000 Cases | 100,000
Typheid/Para Typhoid Fever 531 28.0 70 9.0 5 2.2 606 | 21.0
Shigellosis 2,046 08.2 559 73.3 697]  3092] 3,303 114.7
Food Poisoning 316 16.7 520 68.1 2! 9.3 857 29.7
|- Amoebiasis 346 183 153] 2000 10 44 509 17.7
Illdefined Intestinal infections 13,065 o9l.1] 2916 3822 1,234 547.5{ 17215 598.0
o Subiotal 163041 8623| . 4218 5526 1967]  872.6] 22490 781.1
Vlral Hepatilis 905 47.8 S0 65.6 153 67.99 1,559 54.1
Dengue Fever .27 1.4 4 0.5 0 0.0 31 10
1 Japanese Encephalitis 19 1.0 G4 8.4 9 4.0 92 32
Leptospirasis 109 5.9 37 4.8 () 0.0 146 5.0
Malaria 1,699 89.9 758 993 139 61.6 2,596 . 90.2
Filalia 345 18.2 125 16.4 32 14.1 502 17.4
Cholera 0. .00 0 0.0 0 _0.0] . 0 - 0.0
Total 35712] 1,88838 9,925t 1,300.2 4,267 1,892.8) 499061 1,733.1

Source: Greater Colombo Wastewater and Sanitation Master Plan - Volume I Fmal Report”, Engineering-

' Science, Inc, {(April 1993) '
@ Seven Southern Divisions

dysentery, vomiting, worm diseases, tuberculosis, leprosy, venereal diseascs,
filaria, enteric fever, liepatitis, contagious diseases (measles, chicken pox),
dental diseases, asthina
jaundice, dysentery, malaria, typhoud and dengue fever,

basilary diarrhea, tuberculosis, fever

tuberculosis, diarrhea diseases, typhoid and rabics

Population congestion, living in houses not suitable to live in, lack of toilet facilities, mosquito breeding

grounds such as not cleared refuse and stagnation of water and so on are identified to have contributed to

spread of those diseases.

It should be noted that a number of people in those divisions suffer {from malnutrition, for example, 35 percent

of the population in Dehiwala-Mt. Lavinia, 50 percent of the chitdren and 65 percent of the school children in

Moratuwa and 62 percent of the less than 5 year children in Bandaragama. Major reasons for the malnutrition

is the low income of the people.

224 Garbage Disposal

The local authorities are responsible for refuse collection and disposal including the sludge in the septic tank

and pit latring.



The storage of houschold refuse before collection is done with the followi ng tuethods:

)] Providing polythene bags

2) Placing of track trailers or bin carts near institutions, market places and bus stands
3) Construction of three-sided masonry cornmunity bins
4) Construction of masonry enclosures with mf,tal door

The coilwu()n and transpoﬂanon to the dlsposal sitc arc donc wnh the followmg mcthods

1) Open tipping trucks
2) Side-loaded non-cormpaction lorries
3)  Tractor pulling open trailers or close trailers
4) Rearloading compactlon Trucks
-5) Push carts - R
- 6) Two-wheel tractors with carts

The disposal sites are in most cases located in the low-lying land, flood plain or marsh areas. When dumping
the solid waste, tractor type dozers are used for pushing, s preadii_ig and compacting the waste. There are some '

people to make a living by scavenging near such sites.

The disposal sitcs are operated in an unsanitary manner creating a potential health hazard and nuisance to
residents close to such disposal sites. In addition some wastes often flow- out of the disposal sites into the
watercourses causing the deterioration of water quality of watercourses and the flood by blocking such

watercourses,

About 1,200 tons of solid waste were generated in C.M.C. daily in 1990 in which the pbf capita .g'e'n'eratié'n. of
- solid waste increased from 0.75 kg]caﬁifa/d;i}' to 0.98 kg/capita}'day from 1986 to 1990, and is expected to
increase by another 21 percent by 2010. About 90 percent of solid waste in CM.C. s collected or brought by

houscholds to temporary collection sites.
The smaller urban local authorities collect as little as 5 percent of sofid waste.

225 Sanitation and Séwerage

In the Greater Colombo area, the sanitation and sewerage facilities are used for excreta and wastewater

management as of 1992 as listed in Table 2.8.

The existing sewerage system covers only the C.M.C. area as shown in Figure 2.5. Although sanitary sewers
have been constructed in a northern coastal paft of Delﬁwala—Mt.Lavinia:M_C..; no house obnnebtion has been

provided due to no operation of two pumping stations o convey sewage within thé area,

Apart from the public sewerage system meéntioned above, several independent sewérape systems are in use at
such industrial estates and expoﬁ processing zones as Ekala IE, Katumayake EPZ and Biyagama EPZ, as

shown in Figure 2.6. Industries discharging process wastewater in Katunayake and Biyagéma EPZ's are



required to meet the Greater Colombo Economic Commission (GCEC, now Sri Lanka Board of Investment

BOI) pretreatment standards. Individual discharges arc monitored to ensute compliance with these standards.

Table 2.8 ‘Sanitation Facilitics in Greater Colombo
Population %
Served by sewers - o _ S - 550,000 19
Served by on-site facilities 1,700,000 59
No service or service grossly inadequate s . 650,000 22
Total 2,900,000 100

Treatment records at the Katﬁnﬂyake and Biyagama EPZ's are presented in Table 2.9.

The majdr' part of the existing public sewerage system was constructed between 1906 and 1916 in the British
colonial era to function as two ﬁldependent systems ~ a northern system and a southern system, each with its
own. treatment plant. The northern plant djscharge(i to the Kelani Ganga; the southern plant ﬂuough a short
autlet to the sea at Wellawatta. Although the 'drigirxal sewerage system was desipned as & combined system, it

is now functioning as a separate system by separating surface water from sewage.

The both treatment plants were inoperative for five years. after installation. Rehabilitated in 1956, the
Madampiﬁya Treatment Plant in a northern system broke down again soon after the commissioning and raw
sewage was discharged o the Kelani River. The Wellawatta Treatment Plant in a southern system was
abandoned due to the objections raised by the residents in the area over the nuisance caused by flies and

smells. Thereafier, se\ﬂfagé was discharged mrough the short outfalt {80 m long) into fhe sea.

At the Katunayake EPZ, a combined industrial and sanitary wastewater se\veraée 'system has been
constructed to collect wastewater for treatment in aerated/faculiative lagoons after screening and grit removal.

Excess sludge generated in aerated/facultative lagoons are dried at the studge drying beds.

Industries discharging their process wastewater in the Katunayake and Biyagama EPZs are required to mect
the Greater Colombo Foonomic Commission (GCEC; now Sri Lanka Board of Investment: BO)

pretreatment standards. Individual discharges are monitored to ensure compliance with these standards.
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Treatment Records at the Katunayake mld'Bi);agarlm EPZ's

Table 2.9
Katunayake EPZ -
Process screening
grit chamber - S
aeration/facultative lagoon
Influent _ Effluent .
Item nin, max,  ave. | . min.  max. - ave.
pH 5.6 8.0 6.5 43 7.7 6.5
Conductivity | S/em 401 1004 630.1 307 = 657 521
BOD mg/fl 140 528 246 16 108 375
Ammonia g/l 18 36 25.6 4.5 7.6 4.1
Biyagama EPZ
Process screening
E grit chamber
acration/facultative lagoon
dilution & polishing UM
Influent Effluent
- Trem min. max, ave, min. - max. ave.
pH 63 89 76 65 85 15
Conductivity | Sfem 724 2010 1371 333 1335 845
BOD mg/l 120 440 253" 2 0 22
COD mg/l 186 672 433 86 96 92
TSS mg/l 52 415 156 12 48 23
Amnonia mef} 07 24 12.8 2 9 4.8

Qutside the inum'cipal area, the number of houscholds and percentages in each category are summarized in

Table 2.10.
Table 2.10 Indtvidual Toilet Facilities

L No. of Households Percent (%) -
Water-seal 263,287 83.30
Pit latrine 41,709 1330 .
Bucket 210 0.07
other - 7,286 233
Total 312,493 100.00

The Government grants subsidy of Rs. 700 for a fammily for the purpose of construction of a latrine.

As for the development of sewerage and sanitation "Greater Colombo Wastewater and Sanitation Master Plan"
in 1993 presents the two-phased plan; the first phase from 1993 to 2001 and the second phase from 2001 to
2020, with notes that the recommendations for the first phase are considered valid but those for the second

phase will remain relevant of which the needs for scheduling and location of new infrastructures will depend on

the future development trends toward the end of this decade.
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The plans arc developed for different levels of sewerage service to the year 2020 as shown in Table 2.11 under
the assumptions that 1) there will be a g'radl.l'al increase in the number of persons connected to conventional
systenis over the period; 2) progress will be made to provide sanitary facilitics to the 650,000 persons now
having no sanitary facilities or ones which are grossly inadequate and that 3) this group will be at least have

aceess to communal toilets by'.ZOIO.

Table 2.11 Distribution of Population by Catcgory

Category 1992 | 2000 2010 . 2020
Development Scenario . {1 Low | Medi.{ High| Low | Medi.| High
Connected to Sewers 550 700 830 1,020 1,300 260 1,360f 1,800
On-site Facilities . . | 1,700] 2600f 3,120| 29301 2650| 3440| 3,040]| 2,600
No - facilities  or Facilitiel 650 | 200 0 0 0 0 0 0
Grossly inadequate

“Total 1 29001 3500] 3950] 3950) 3950 4400 4400} 4400

The projected service arcas in high development scenario are shown in Figure 2.7

- Of the seven southem divisions, Dehiwala-Mt. Lavinia M.C. and part of Moratuwa U.C. are included in the
service area by 2000 but bcyond 2001 only the reminder of Moratuwa U.C. and Panadura U.C. are added to

the service area in the scenario of high development.

2.2.6 Commerce and Industry
(1) Greater Colombo
As shown in Figure 2.6, there are several industrial arcas which have been spodancously developed or

intentionally cstablished. Ekafa, North Colombo and Ratmalana-Moratuwa industrial areas belong to the

fonmer category.

The Ekala' area is iocated 20 km north of Colombo with an extent of some 8 km® including the Ekala
Industrial Estate. The types of industrics located include the garment making, textiles processing, metal
fabricating and finishing, plastic Inoldmg, and food and beverages processing.  According td the survey |
conducted in "Greater Colombo Wastcwater and Sanitation Master Plan”, 1 factories out of 91 factories
with a fotal workforce of 15,544 surveyed employ more than 500 workers, 22 factories 100 to 500 workers

and 59 factories less than 100 workers.
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The North Cc;l'(jmbo area cdvérs all Kolonnawa u.e, Pcriyﬁgoda U.C. and the .nonhcru and northeastern
part of CM.C. with an extent of approximately 20 lan’. The transport-related stores, warchouses and
depots, vehicle repair and mainfenance facilities, metal fabricating and equipment manufacture, garment
making, and chemicals, pharmaccuticals and altied products arc prevalent in this arca. The factory size
distribution of 121 factorics with a total employce number of 28,171 is composed of 1 1 large-, 39 medium-

and 71 'smaﬂ-séalc factorics.

The Ratmalmm-Moratuwa area wnth an extent of 19.23 kan® is bounded on the west by the sea and on the east
by the Weras Ganga and the Bolgoda Lake. The types of industries prevalent in this area are the gatment
making, textiles manufacture and processing, metal fabricating and equipment manufacture, and chemical,
pharmaceuticals and al_'lied prdducts in order of the factory number. Of 224 factories surveved, 34 factories
are catcgorized into a large-scale, 79 factories'into a mediun-scale and 111 factoriés into a small-scale. A

total number of emplovees is 56,094

.Other than the above, there are several medium and small industrial areas such as the Negombo Road area
and Kandy Road area north of the Kelani Ganga, and Pallidora Road area in Dehiwala, Nawara area in
Kotte, Narahenpita area ‘in Colombo, Wellawatta area, etc. south of the Kelani Ganga, which have been

spontaneously developed.
The intentionally-established indusinal area 1s summarized in Table 2.12.

Table 2.12 Industrial Estate in the Greater Colembo Area

IE/EPZ Established | Arca (ha) _ Type of Industry
Ekala IE ' 1963 see the above ' :
Katunayake EPZ 1978 190 ready-to-wear garment, leather goods, gemstone
' ' processing, jewelry making, . plastics, rubber pgoods,
electronics assembly
Biyagama EPZ - 1986 104 - | sof toy, garment, towel, injection or blow molded plastic
' ' items, finished leather poods, polished stone slab
| Sapugaskanda IE . Under 50 medium/large-scale textile processing
L ' planning ‘ 10 to 15 factorics
Katuwana IE 24 small/medium-scale low: —pollunon indusiries
S Sy 100 faciories :
Modarawila IE 1992 9.6 small/medivm-scale low-pollutlon industries
coe : 25 to 30 factories .
{2) . Seven Southem Divisions

As staied in refation to the Ratmalana-Moratuwa arca, Dchiwala-Mt. Lavinia M.C. and Moratuwa U.C. arc

the urbanized industrial area as represented by garment and timber-based industry, rcsijectivcly.' Kesbewa U.C.
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and Panadura U.C. have the high potcntlal of industriglization duc to their super iority of location but now still
remains in a rural state, while lIonm;:,am'l P.S., Panadura P.S., Bandaxagmna P.S., Horana uc. and Hor'ma

P.S. are considered to be the agriculturc-based areas.
Dehiwala-Mt. Lavinia

Dehiwala-Mt. Lavinia is considered as an industrial arca which has a number of ivell—ﬁm,' Jarge scale,
successful industrics. The industries that were started first in this area are manufacturing of biscuits, _
S\.\-'C'CIS, .jk.zllly,.dair)" products, canned fruits, etc. The footwear indusfry and the shirt and garment
 industry developed subsequently. Finished products are distributed throughout the Isfand, The main
factor of economic development in this arca is the garment industry. It is recorded that this industry
bring _9'().pércent of theeammg within t}ﬁs:d'iﬁfsio:n. Thousands of people in and h!‘OLllld this area have
found employment by way of such contracts by these garment industries. This was brought a great

economic development among smalt and medium seale industrialists.
Moratuwa

Moraturwa is widely knm.vnl-a.s an area for timber and timber-baséd hldt:étfies which amc;unt to 1; 102
factories registered.  Such industrics are located in areas in close prommty to the river of
Moratumulla, Willorawatta and Indebedda. Timber in the form of logs brought from far off places
are sawn and treated.  ‘The furmiure made out of these treated timber once again taken out of

Moratuwa to distant places for disposal.

In addition, as a result of the spill over of the industries that had originated' in C.M.C. beyond its limit,

has made a large nurber of industries based on other raw material to spring up in the this area.
A good majority of the factories in this division are privately owned.
- Kesbewa

There are 76 large— and medium-scalc factories for rubber p'unt omaments cement products {imber
products, polythene industry, ceramic industry, plastic and metal products, drugs, garments, etc.
Ceramic is the most important industry in this arca followed by ready-made garments. Apart. from
these, there are about 120 rural snﬁll industrics, of which most are service and food production

industries.

Homagama
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There are 105 large- medivm- and small-scale factorics which are categorized into domestic
accessories (3), building materials (3), iron ‘;vorks/gamges (11}, leather products (3), granite industries

(30), food products (7), timber mills and timber halls (10), miscellancous (19), and not categorized
(i9).

Panadura

There are about 224 small industrial units. - A major portion of these industrics are thosc associated
wlth the productlon of food items, and with the manufacture of bmldmg matcnals snnll scale

* technical equipment and garments.
Bandaragama

There are 264 small-scale factories. Among others the sclf-employment rice grinding mills count up to
60 and in thls comxcctxon a vast number of people are cngagod in paddy transportation, ncc-productlon
and marketing of rice. In addxtion there are a targe number of various self-emplovment industries such

as saw mills, welding works, gamment products, metal crushing and the production of furniture,
. Horana

There are 353 ecsiablished small industries of which most common are the milling of rice’and other
cereals, production of sweet meats or confectionery, stone quarrying, preparation of rubber including

‘smoking and bicycle repairs.

2277 Transportation

The daily transporiation of the people mainty depend on a bus transportation system.

Three major roads start fiom Sedawatta near the estuary of the Kelani Ganga and go northwards (Ncgombo
Road:A3), southwards (Galle Road:A2) and noﬂh—eastwards {Kandy Road:Al).

Galle Road (AZ) penetrates the core of the Greater Colombo Area mcludmg CM.C., Dehiwala-Mt. Lavinia
M.C., Moratuwa U.C. and Panadura U C. from the north to south in parallel mth the coast. Road A4
branching from Galle Road at Fort Pettah goes southwards for a while in parallel with Galle Road and then
castwards through Maharaga.ma P.S. and Homagama P.S. Road B5 branching from Road A4 at near the fork
of K1r1]lopon Canat and Duhxwala Canal 20cs south-castwards through Kesbewa P.S. and Homagama P.S. to
join Road A8 at west of Horana U.C. Road A3 branching from Galle Road at ncar the north cstuary of the
Bolgoda Lake runs eastwards to Horana U.C. through Bandaragama P.S. Road B6 running east of the
Bolgoda Lake connects Road BS with Road AS.



Road Bl mns south of and atong thc Kelam Ganga and passes through KOIOIm“le U.C.,, Kotikawatta-
Mulleny'lwa P.S. and near the Ambatale Watcr Treatment Plant. Road B25 brmwhlng from K'mdy Road runs
north of the Kelani Ganga gastwards and then northwards through Perivagoda U.C., Kelama P.S. and
Biyagama P.S. to join agﬁin'Kandy Road. Kandy Road goes to Kandy through Periyagoda U.C., Kelania P.S.
anﬂ Mahara P.S. . -

Negombo Road passes fhfough Periyagoda P.S., Wattala—Maboic.U..C., Wattala P.S., Ja-Ela U.C,, Ja-ElaP.S.
and Seeduwa-Katunayake northwards. Road B13 as well as Road A33 connect Nogombo Road with Kandy
Road. '

Three rallnays start from Marrana and run southwards ajong the coast to Matara most south of Iht Istang,
eastwards along Roads A4 and B2 to Avissawella north of the Kajatu“awa nnpoundmg reservoir and
northwards along Negombo Road to Puttalam. Another railway branching from the north line at Ragama gocs
north-eastwards to Kuninegala and Kandy.

The Kanihayake International Airport is located in Katana P.S. near Negombo Road most north of the Greater

Colombo area.

2.2.8 Environmental Problems

Investigations into the overall ‘environmental problems of the Greater Colomibo area scem to be few. The

most comprehensive assessiments produced to'date appear to be contained in the followmg

0 Environmental Study of St Lanka Status Assessment and Programing for qummnental
Cooperation. Main Report, NORAD/COLOMBO 1989,

0 Conservation of Luwana Lagoon - a preliminary stud, University of Moratuwa, November
1993,

0 World Bank Assisted Water Supply and Sanitation ~ Project IV, Project Proposals, Vol. 1,
Main Report July 1993,

o - Water Supply and Sanitation Scctor Report, data Base Report January 1991,

0 Greater Colombo Wastewater and Sanitation Master Plan, Exceutive summary April 1993,
Engincering Science Inc.

The following overview of the Greater Colombo environmental problems has been divided into four

catégorics:
o Water Pollution
0 Air Pollution
.0 Solid Waste Pollution
0 Noise Pollution

. Point sources for pollution frequently contribute to two or more of the above categories, with industries ofica

contributing to all four,



(1) Water Poliution

The water resources of Greater Colombo consist of rivers, lakes, ponds, canals, lagoons, streams and the sea.

All suffer from pollinfion toa greater or lesser extent,

‘The major river and main source of portable water for Colombo is the Kelani Ganga which flows into the sea
just North of the harbor. In its lower reaches the river receives pollution from industrial discharges, saline

intrusion and domestic sewage.

Oil refineries, taJmerles food and vegetahle oil processing, tire factories, fertlhzer factonies, steel works and
breweries all dlscharge un‘treated effluents to the river. In the lower reaches alone it is estimated that about

3,500 kg per day of BOD; are discharged to the Kelani Ganga.

Uncontrolled sand- excavation is steadily lowering the river bed level causing saline intrusion to proceed.

further upstream with each succeeding year, -
On occasions the salinity wedge now extends as far as the Ambatale Intake Station.

* Sewage pollution has been reduced since completion of a sea outfall pipe at Mutwal in 1987, Previously
| some 90,000 m® of untreated sé\.vagé was pﬁmpe’d into the river from the northern SC\véfagc zonc each day. A
second outfall was constructed at the same timc to serve the Southem sewerage zone, discharging untreated
socwage ata pomt 1 4 km from the coast at Wellawaita. In theory the northem outfall is some 2.0 km in length
but unofficial sources suggest the pipeline has been severed about 1.0 km from thie short, High levels of
sewage pollution are frequently found in thel harbor area and it is quite likely that significant poHution drgﬁs
inshore from both outfalls. No coastal pollution monitoring has been carried out to quantify this danger.

* Figure 2.8 gives the location of the two sewage outfalls. -

Colombo city has the only piped sewerage system in the Greater Colombo arca. It is very old, most of it
installed between 1906 to 1916 and in very bad condition, Frequent collapses, blockages, reduced capacity
due to siltation and tree root intrusion, plus failures of the pumping station make overflows a common

occurrence. Raw sewage in large quantities then pollutes the open water courses of the city.

No definitive data exists as to the number of people served by the limited piped sewerage system, self
contamed S}stems or io system at all. An mformed estimate was made for the 1992 population of Greater
CoIombo based on mumc1pa] and health depamnent records as shown in Table 2.8, It shows that only 19

percent of the population are connected to the conventional sewerage system.

More than 50 pcroént of the population live in poor housing and discharge their sewage directly or indirectly

to surface watcrs. Septic tanks and pit Jatrines are used extensively but are often constructed without any
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regard to location or ground conditions. In consequence significant groundwatcr containation occurs. Thas
is cause for great concern as many arcas of Greater Colombo rely on wells for their potable water supplies.
A survey of an area in the Ratnmlanaff\doratu\\a district showed 95 pu cent of the well waters to have faccal

contamination.

Uniortunatclv the sntuatlon rcgarclmg plpcd watcr supphes is aiso cause fm conicern. Pollution of dnnkmg
water by faecal coliforms was found in 9 percent of samples taken from the dlstnbutlon system in 1989 and
-1990: Poor treatment, low mains pressure, leaking distribution systems and inadequate chlorination are
considered to be the main factors. Contamination-of consumiers ground and overhead tanks add to the

problem.

Storm waters and .industrial effluents flow iﬁtd .ﬂie streams and c::mal neh?orks in th.e. Colombo area, mést
finally entering the Kelani Ganga at the St. Sebastian Canal North Lock: At high water the effluent flows are -
diverted South and West to be discharged to sea at Dehiwatia and Wellawatta. Combined with domestic -
| sewage, these infimvs have causéd the vast. majority of such watercourses to become open sewers, The
results of a sampling program at sclected surface water sites arc given in Tablc 2.13. The location of the sitcs

is given Figure 2.13.

Large industrial estates are not numerous in Sri Lanka but four exist within the Greater Colombo area,
‘Biyagama, Katunayake, Ratmalana and Lady Catherine. The first two have effluent treatment plants but it is
unciear if they are currently in usc. Numerous medium and smali indus’{ries are scaitered over the area and _
d;schargc their untreated hquid cﬁlucnts dxrcctly into the ncarcst surface waters. In the Ratnapura District
alone it is estimated that up 1o 28,300 tons of BOD; are dlscharged annually. ' ‘

A 1989 survey indicated that 80 percent of Sri Lanka's manufacturing industrics wore located in the Colombo
and Gampaha chstrlcts Some 60 percent of the 7,610 Jarge and medlum scale industries 1dcnt1ﬁod by the

survey were consmlercd tobe potential polluters.

It should be mentioned that future industn'al development is to be moved away from the Colombo City arca
with the establishment of industrial estates near the Kalu Ganga. Tt is intended that effluent treatment plants
shall be installed as part of the infrastructure of these estates.

As previously mentioned, no detailed information is currently available for the who_le of the Greater Colombo
' arcd. Discussions with the NWSDB, CEA, BOI cte. articles in the local press and data from study reports. '
have identified various surface waters as suffering from significant pollution. :Ekalﬁples being parts of
Bolgoda Lake, Weras Ganga, and the canal systems w1t]1m Colombo itself. ‘Aattakkuhyd Lake which lles

close to the mouth of the Kelani Ganga is heavily pollutod by untreated se\\agc storm water runoff mdustnal



“cifluents and _soli'd waste, Heavy weed growth and debris at the point of discharge to the river limif the

outflow causing severe flooding of the surrounding area at times of heavy rainfall,

The Beira Lakes in the heart of Colombo represent one of the most serious cases of a polluted inland water.
They have been the subject of a number of investigations since 1989 with an ongoing project to try and
improve their water quality. Although an e‘dremc case, the rcsults 1lcvcr-the~1t,ss must be representative of

 similar situations that exist throughout the more densely popuhted areas of Greater Colombo

Sewage and industrial effluents have caused drastic pollution of Increasing magnitude to thu Beita Lakes.
With a catchment area of 757 hectares, many surface and submerged outfalls feed the two main water bodics.
Varying in sizc, these inlets have COD levels measured between 29 and 1080 mgfl and suspended solids
between 31 and 570 mg/[ ‘Water flows out of the lakes on an intermittent basis via a system of locks and the

St. Sebastian canal into the Kelani Ganga.

- Pollutants entering the lakes come from a wide varicty of sources, the main ones identified in the 1993
Enwromuental Momtormg Report by Japan Port Consultants Ltd. werc as follows:

- Untreated sewage from 587 shanties fnngmg thc ]akcs

- Untreated sewage overflows from the sewerage system;

- Untreated industrial effluents, oily water from workshops, Laundry waste from hotels etc.;
- Solids wastes dumped around the edges

- Storm water flows.

The Consultants estimated that just the domestic effluents contributed one mitlion m® per year containing 488
tons of BOD;.

Despite dredging and considerable efforts to circulate fresh water through the Beira lake systcm; the lakes
- remain highly eutrophic and algae laden. Resettlement of squatters and atiempls to enforce effluent controls

are ongoing, along with renovation of the canal network.

The Lunawa Lagoon has also been sl:udlcd, w1th at least four reports prepared since 1991. Located in the
Moratuwa district, the lagoon used to support a ﬁshmg industry, recreational facilities and scrved as a tourist
attraction. Now it has deteriorated into a heavily polinted body of water devoid of any aquatic life due to

indiscriminate dumping of solid wastes, sewage and industrial effluents.

From these results it can be seen that nitrate and phosphate ievels are very high causmg severely eutrophic

conditions. Dissolved oxygen levels are generally nil.
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Water pollution from agricultural sources oceurs mostly in the form of nitrates from fertilizers, some
phosphates aﬁd pc'stii:idcs. Both fortidizer ang phosphate use have tiscn sieadily in recent years with a
tendency for farmers to apply more than the recommended amount. Agri01:1ﬁ!ral based industrics have also
been on the increase with attend;mt'increalscsfin pollution of the swrrounding areas. The -severity of the
problems from agriculturc are hard to asses as, for cxample, little if any pestiside analyses have apparently

been carried out,

In recent years concernt has grown over the fate of the Mtlﬂlﬁlraja\‘,’ela wetlands and the Negombo Lagoon in
the North of the Greater Colombo area. Once an agricultural arca, Muthurajawela has long since ceased to
be productive due to saline intrusion causmo abandonment of the rice paddies It now forms an idcal habitat

for a wide variety of blrds and wetlands flora,

Population pressurcs in urban Co]oniﬁﬁ, the intemational aifport and industrial cxpansion reqﬁiréments have
led to plans for extensive reclamation of the wetlands, The significant environmental value of such areas has
been facogmzed and in Januvary 1989 the Government decided to hait all deve!opment proposals for the
Mumurajaweia marshes. At the same time the Greatér Colombo Econoamc Commission (GCEC ) were
requested to prepare a master plan for the area to ensure development of the marshes on an environmentally
sound and sustainable basis. This led to the publication of the "Master Plan of Muthurajawela and Negombo
Lagoon" Greater Colombo Economic Commission - Euroconsuﬁ -Mag' 1991 and "Environmental Profile of

Muthurajawela and Negombo Lagoon" Greater Colombo Economic Commission ~ Euroconsult March 1991.

These studies found some 3_,366: people living in the Marsh proper in 1989 with 90 percent of them fiving in
temporary housing with no available drinking water or toilet facilities. Infectious and endemic diseases are
present with Leptospirosis the most commion health problem. The general poor health of the mash people is

mainly caused by their insanitary living conditions.

Frequent clumpmg of household and mdustrial waste takcs plaee in.the marsh area causing ever mcrcasmg
pollut;on The Euroconsult reports have highlighted the urgt.nt need for a sewerage system to be provided in
ihe area to "avoid drastic deterioration of surface and groundwater”. ‘The prime cause of the deterioration will

be the greatly increased provision of piped drinking water to the region.

2) Air Pollution

Air poltution problems in the Greater Colombo area are relatively few compared with mdl.nstn'alized regions
in other countries. However it is believed to have the highest air pbflufioh levels of Sri Lanka as it accounts
for 60 pereent of manufacturing industries, 60 percent of registered vehicles and both diesel driven power

stations.



~ Vehicles account for nearly all the pollution from - hydrocarbon consumption, . with buses and tracks

responsible for morc than two thirds.

A three year air quality monitoring program was begun in 1989 by the National Building Research
Organization at 52 locations in Colombo City. Initial results showed sulphonation' rates between 0.04 and

0.45 mg per 100 cm?. Dustfall measurements ranged from 139.7 mg/in? per day to 1,472.5 mg/ m” per day.

Unsatisfactdry results (more than 300 mg of dustfall and more than 0.2 mg of sulphonation) werc found at 9

of the monitoring points, all of which were in conunercial/industrial areas or at major road junctions.

The only other significant sources of air pollution are smoke from chena fires and refuse burning. This is

considered to be a nuisance rather than a health concemn.

(3)  Solid Waste Pollution

Solid waste in the Greater Colombo area has a number of different impacts on the environment. Heaps of
domestic_refuse are a common site in both urban and rural areas, attracting scavengers and flies etc. to form a

* significant health hazard

An estimated 1,200 tons per dﬁy of domestic refuse were produced in the Colombo urban area in 1990, a
figure which is sct to rise by another 21 percent by the year 2010. About 90 percent of this solid wasle in the
C M C. is brought to temporary collectlon sites where it remains for unacceptably long periods of time. In

some of the smaller Urban Local Authontlcs only 5 percent is collected.

‘The net result is that very large quantitics are dumped m fow lying arcas, mmuch of which eventually finds its
way into the drains, watercourses, lakes and lagoons, This causes severc water poltution, blockage of

channels promoting flooding and offensive cdors.
Solid waste from industry is small compared to their diéchargc of liguid cffluents.

{4 Noise Pollution

Noise pollution is minimal in the Greater Colombo area with the exception of traffic generated noise in the
main population centers. No heavy industries such as-ship building, metal forging etc. are carried out which

could cause disturbance to n_earby residents.

(5) Future Problems

Industrial pbllution of surface waters will increase in future years unless all new industrial units and factorics

are located in purpose built industrial arcas with zidequate waste treatment facilities. A concentrated effort



must also be made to corapel the current polluting industries to clean up their cffluents before discharge to the

environment.

An inevitable consequence of providing more water for the Greater Colombo arca will be an increase in the
quantity of scwage produced. With the present inadequate sewerage facilitics, increased ground and surface

water pollution must be expected.

In the broad sense, the al‘lthIP'ltGd ncrease in tmfﬂc m the mban areas wﬂl constitute a dcgmdatton of the
social cnvironment. Traffic jams and exhaust gasses will have a detnmental impact on the quality of life w1th

their at_tendant noise and fumes.

Fertilizer and pesticide use in agriculture has steadily increased and is likely to continue to do so in the short
to medium term. Careful monitoring and control of the use of these substances must be implemented if

pollution from agriculture is to be prevented from becoming a more serious threat to the envirommnent.

23 Land Use
231 Existing Land Use
{1 Colombo, Gampaha and Kalutara Districts

. The existing general conﬁguratlon of land use of Colombo, Gampaha and Kalutara dlsmcts as of 1981 is
summanzed as given in Tables 2.14 to 2.16. In Colombo district, the entire land extent amounts to 69,790
hectares consisting of: urban fand 12.2 percent, agricultural land 78.8 percent, forest land 2.2 percent, grass
land 1.8 percent, wet land 1.6 percent, water 3.3 percent and barren land 0.1 percent. The figures implicate
that this.c.entral chstrict of the nation, althdugh hﬂﬁﬁg its capital city.',. consists mainly of agﬁcﬁltmﬁl land.. in
| Kalutara district, the enﬁrc land amounts to 159,760 hectares consisting of -urban_land 0.9 percent,
agricoltural land 86.3 percent, forest land 10.4 percent, grass land 0.4 percent, wet land 0.4 peréent, water
1.4 percent and barren land 0.2 percent. In Gampaha district, the entire land amounts to 139,870 hectares
consisting of: urban fand 1.6 percent, agricultural land 90.5 percent, forest land 1.0 percent, grass land 0.7
percent, wet land 2.5 percent, water 3.3 percent and barren land 0.4 percent. Tt is manifest that the latter two

districts are prc'donﬁnantly covered by agricultural lands.

(2)  Master Plan Area’

The exasting land use of the Master Plan Area has been identif' ed in compliance with the Resources Profile of
the Division compiled in 1990 by the Ministry of Policy Planning. On the basis of these reports, current
configuration of detail land uses together mth population consututlon gc,neral topography, economic

conditions and social and educational aspects have been manifested



As is described above, almost all the divisions are predoninant in agricultural activitics over other land uses
and less potential in developing into urban areas is anticipated, In this regard, there is no reason for
cstimating preat increase of water consumption in the future except in and around the central part of the City

of Colombo and in some divisions where industrial estates are currently being promoted.

(1)) Project Area

The Projéct Area comprises seven Divisional Secretary's Divisions. The followings arc the brief summaries of
current configurations of land use presented in the Resources Profile of each A.G/A. Division in June 1990

by Ministry of Policy Planning except for Panadura Divisional Secretary’s Division.

1) Moratuwa Divisional Secretary's Division

This division is located at the \\?éstcm and southem end of the boundarics of the Colombo district with
' demarcated boundaries on the west by sea coast line of approximately 10 km, on the ast and south by the
. Bolgoda river and on the north by Ratmalana division in Colombo district.

‘The total land of this division is 23.6 km®, and of them 90 percent is occupied by houses, industrial and

commercial buildings, roads énd other public facilities.

Table 2.14 Land Use of Colombo District

Category of Land Use Area (ha) %
Urban Land Built-up Land 7,880.0 113
Associated 600.0 0.9
' Non-agricultural Land .
Agricultural - Homesteads ' : 14,840.0 21.2
Land Tree and Other Perennial Tea 2100 0.3
Crops : Rubber 20,670.0 29.6
"Coconut ' 5,450.0 79
Cinnamon - -
Mixed tree and other 24100 3.4
Perennial crops : - -
Crop Land [ Paddy . 10,590.0 15.2
' Sparsely used crop land 750.0 Il
Qther crop land 40.0 0.1
Forest Land Natural Forest Dense Forest o 13100 19
' ' Qpen Forest 2100 0.3
. Forest Plantations : - -
Range Land Serub Land i ' 570.0 0.8
. Grass Land 700.0 1.0
Wet Land Forested ' Mangroves 200.0 0.3
Non-forested - Marsh 930.0 13
Waler. .. . L 2,320.0 3.3
Barren Land ‘ - ' ' 40.0 0.1
Total 69,7900 100.0

Source: Land use map, Survey Department, 1981



Tablc 2.15

 Land Use of Kalutara District

"%

Category of Land Use Arca (ha) :
Urban Land - Built-up Land . 1,360.0 0.9
' B Associated 10.0] 00
: Non-agricaltural Land
‘1 Agricultaral | Homesteads . 35,230.0 220
Land Tree and Other Perennial Tca 3,380.0 2.1
Crops . ‘| Rubber 51,2100 - 14
Cocorut 2,170.0° 14
Cinnamon 250.0 0.2
Mixed tree and other 2,840.0 18
Perennial crops - -
Crop Land Paddy . _ L 2787001 0 174
' ' Sparsely used crop land 14,840.0 9.0
e Other crop land ' 60.0 0.0
Forest Land Natural Forest Dcnse Forest ™ - 14,430.0 9.0 .
Open Forest 1,410.0 0.9
. . Foresi Plantations o : 7700 05
Range Iand Scrub Land ©650.0 0.4
: o Grass Land | . 80.0 1X1]
Wet Land - - Forested ' Mangroves 2200 .1
: Non-forested Marsh 460.0 03 -
Water ' e 22160 - L4 ]
Barren Land 310.0 0.2
Total 159,760.0 100.0
Table 2.16 Land Use of Gampaha District
Category of Land Use Area (ha) ~ %
Urban Land Built-up Land 1,950.0 14
- o “Associated S270.0 0.2
Nen-agricultural Land
Agricultural Homesteads . = . .. 69,6700 | 498
Land Tree and Other Percnnial Tea 10.0 0.0
Crops Rubber - 5,190.0 3.7
' Coconut 25,000.0 17.9
Cinnamon - .
Mixed tree and other L0000 14
Perennial crops - -
Crop Land Paddy R 22,550.0 16.1
Sparsely used crop land 1200 15
Other crop land 2,140.0 04
Forest Land Natural Forest Dense Forest . 6000 03
Open Forest 450.0 0.3
Forest Plantations : -340.0 0.5
Range Land ScrubLand 7400 | 02
(rass Land - 2000 0.4
Wet Land Forested Mangroves 610.0 2.1
Non-forested Marsh . 2,880.0 33
Water . : . 4.620.0 0.4
Barren Land 61001 . 02
Total - +100.0

Source: Land use map, Survey Depariment, 1981

139,870.0




Table2.17 . Existing Land Uscs Patter of Moratuwa

~ Type of Land Use _ Arca(kmz)‘ %
Residential; industrial, commercial androads | -~ 213 902
Cultivaied land 1.6 638
Potential area to be cultivated. _ . 03 13
Land that cannot be cultivated 0.4 1.7
Total 236 100
2) Bapdmﬁgama Divisional Secretary's Division

‘The map prepared by the Survey Department on land use in Colombo and Kalutara districts during 1981-
1084 reveals that the ‘extent of Bandaragama division is 84.8 ki®. Out of that 0.1 ki is developed land,
83.3 km® which corresponds to 98 percent is agricultural fand, 1.3 kim® is swamps and 0.1 km® is barren land.

Table 2.18 Existing Land Use Pattern of Bandaragama

_Type of Land Use | Area(n’) %.
Urbanland : 0.1 04
| Agricultural land - 333 95.6
Swamps ' : ' - 03 2.2
Inland water 1.0 0.7
Barren land o 01 03
Total 84.8 100
3) Horana Divisional Secretary's Division

* Horana division is sitnated in Kalutara district and bordered on Colombo district to the north, Madurawala
and Bulathsinhala divisions to the south, Ratunapula district to the east and Bandaragama division to the

west. Horana is the second largest Divisional Secretary's Division in the district.

Table 2.19 Existing Land Use Pattern of Horana

Type of Land Use Area (ki) %o

| Utbanland = - . RES 04
Agriculture land 754.9 95.6
Forests 59 2.2
Grassland : 1.9 0.7
Reservoits ~ - 2.1 0.8
Vacant land ’ 0.7 03

Total . 266.6 100




4)  Ratmalana Divisional Sccretaries Division (Dehiwala/Mt. Lavinia M.C)

The land extent of this division is approximately 20 km’. Approxmntely 90 pcrcent of the land is ut:i:zul for
the wrban facilities and utilities. "The land for agnculturai usé occupies only 1.1 perc,ent and the remaining

potential land for cultivation is very less. This division is currently functioning as a sort of satellite town of

the city of Colombo,
Tablc 2.20 Existing Land Use Pattem of Ratmalana
_ Type of Land Use Ara(km®) | %

‘Housing, roads, playgrounds, parks and | 184 89
cemeteries
Land under cultivation = : 1.1 5
Uncultivated land ' 1.0 5
Land unsuitable for cultivation ool 02 1

Total - . - 207 100

. 5) Kesbewa (Piliyandala) Divisional Secretaiy's Division '

This division is located in the coastal plain with the extent of approximately 60 knr’. According to the data
obtained, the land use pattem indicates that an approximately half of the land is home gardens and the main

crop is cocomut. These characteristics of home gardens spread from urban to rural areas.

Table 2.21 Existing Land Use Pattern of ?iiiyahdala

Type of Land Usc Area(kny) % -

Homeland with mixed crops . 32.0 533
Agricultural land 3 212 353
Housing 19 - 3.1
Reservoirs L 1.6 2.6
Roads 2.4 40

Swamps and barren land _ _ 14 0.7
Total 60.0 100

6) Homagama Divisional Secretary's Division

Except for the mountain called Kuragala Kanda which rises to a height of 350 feet, t}u's’regioh is mainly a
plain, 30 to 75 m above the sea level. The north and eastem paris of the region are fed Kelani Ganga and its
tributaries, while the western and southem parts are by Maha-Ova and its tributaries.

According to above table 80 percent of the total extent of lands is highlands and 20 pefcsnt are pédéiy lands.
Out of 125.8 kny’ of arable lands 1.6 kin® are still to be cultivated. -
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