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:The. final goal of development is the improvement in 
all sectors of human welfare. This can be achieved by 
providing increasing opportunities for human partici­
pation in development programmes. In the less deve­
loped countries a high proportion of the people live in 
rural areas and it is as much as 8 0 % in Sri Lanka. The 
rural areas however lack good housing, social and health 
services and specially public utilities, like roads, water 
supply, electricity and sewerage disposal. Sri Lanka is 
attempting to use its physical and human resources for 
promoting activities in the rural areas in order to improve 
the income levels and living conditions and make the 
people effectively participate in the socio-economic 

• development of the nation as a whole. 

„ During the last so many years investments, have been 
made in developing agricultural settlements based on 
restorations of ancient 'tanks' and river diversion schemes. 
These projects, the growth of small-sized towns, cheap 

•travel and welfare services have helped to.contain the 
rural folk in such areas. New land reforms, the integrated 
development of river basins are all tending towards rural 
migration. These economic and social developments acti­
vate an increasing incidence of personal travel. But Public 
Transport in the rural sector is sometimes the only mode., 
of travel. It is not only a means of person movement but 
also a'means of moving commodities from farm to market. 
There are other competing forms of intermediate transport 
namely lorries, converted buses, vans and tractors. .How­
ever the overall ratio of buses per 1000 of the population 
is still less than half that in the developed countries where 
the main mode of mobility is the car. Hence the demand 
for varied types of transport is large. 

. We are facing a serious basic problem and the need 
therefore for study and research how is greater than ever 
before. What is this problem? It is that two-thirds of our 

.people continue to live on one -third of the land while the other 
two-thirds of the land capable of development continues to be 
sparsely populated by one-third of the population. Most of the 
highways, railways, port facilities, airports, development 
areas, new industries are concentrated in one-third por­
tion of the country. The other two-thirds of the land com­
prising of a large proportion of the rural sector contain 
three major.river basins development schemes undertaken 
by the government in recent times—namely: the Gal Oya 
.Basin Development, the Walawe Basin Development and 
the Mahaweli Basin Development. In these areas we 
know very little of the relationship of traffic generation, 
travel characteristics of passengers who go to works to 
shop,,to market, etc., in relation to their socio-economic 
conditions. We'knbw still less of. how accessibility affects 
the welfare and service facilities already provided. The 

:bullock cart is still being used in a large measure by certain 
ethnic groups even in the so-called developed areas, the 
twOTwheeled tractor and the bicycle are used both for 

person as well as goods transport. It would be useful to 
know when rural'folk change from one mode to another, 
from walking to cycling, to use of intermediate transport 
or the alternative of public transport in terms of his in- • 
come growth. The development of these river basins will 
make a most significant contribution to the economy of 
'the country. These schemes will provide both large-scale 
employment to about a million people as well as make the 

. country self-sufficient in its food requirements. • ». 

The Study Areas 
2 . 1 General 

The recorded history of our c o u n t r y dates back to the 
6th. century B.C. when a prince from India, Vijaya, landed 
in this country. He is said'to' have found the primitive 
peoples engaged in agricultural pursuits supported by a 
rudimentary system of irrigation. From there Qnwards, 
human settlements developed. This ancient civilization 
was entirely dependent on agriculture-and irrigation be­
came a pre-occupation of these people. The early immi­
grants settled along the coastal belt and in the north and 
easterly region known as the dry zone. This area received 
water from the North-^East monsoon for only four months 
of the year. With increasing populations and the need to 
have adequate sources of watpr for paddy cultivation they 
began to pay greater attention to water storage. They 
adopted two methods of storage. 

(a) forming embankments on the upper reaches of the 
river valleys.". 

(b) constructing causeways .and .anions'across large 
rivers, diverting water into excavated channels and 
conveying them for many miles into large reservoirs. 

The people developed high skills in the science of irri­
gation. The high level of the development of this techno­
logy can be seen from one such work known as the J a y a 
Ganga. This is a trans-basin diversion .canal which con­
veys water for 57 miles. It has a gradient of half a foot per 
mile for the first 17 miles and an average of one foot per 
mile for the entire length.. 

This early civilization came to an end by the 12th and 
• 13 th centuries due to internal wars, foreign i n v a s i o n and 
diseases. The Portuguese arrived in the island in the 16th 
century and the Dutch in the 17th and 18th centuries'. 
They engaged themselves in trade in spices, gems, etc., 
and occupied the maritime, areas. The British came in the 
19th century and after complete occupation of-the country 
developed an extensive plantation economy in coffee, tea, 
and rubber and an infrastructure of roads, railways'and 
ports. They restored some of the ancient irrigation works. 
New construction however, commenced immediately after 
obtaining independence in 1948. 

26 Engineer, December 1977 



a.2 Gal Oya Development Area 

The Gal Oya Scheme was conceived as. a multi-purpose 
project and to provide for irrigation facilities to 120,000 
acres of new land which could be double-cropped during 
an year and also to protect the area from seasonal floods. 

' The work was done by an American Firm in 1 9 4 9 - 1951 
using high technology. 

The first colonists were settled is 1950/51 consisting 
of 296 families displaced from villages. During the next 
15 years 12000 families were settled in new village 
units. They were allotted 4 acres of irrigated paddy land 
and 3 acres of highland. In 195 3 these were reduced to 3 
acres of paddy and 2 acres of highland and still later to 
2 acres and 1 acres respectively, Paddy and sugarcane 
were the main crops grown. Hydro-power was generated 
with an installed capacity of 10 M.W. and served several 
industries like brick and tile factories, woodworking 
complex, workshops and paddy mills. 

a.3 Walawe Basin Development 
The Walawe Ganga (river) rises in the central hill 

country of the Adam's Peak range 7,000 ft.' above sea 
level. It traverses in its course low-lying plains covering 
an area of about 500 sq. miles out of a total of 954 sq. 
miles of the total basin before discharging in the sea in 
the South. To the east of this river lies the so-called 
"dry zone" and to the west the "wet zone" where the 
rivers are perennial. 

The Walawe Project was designed to cover 60,000 acres 
of new land on both banks of the river. Originally the 
settlers were to be given an 5 acre unit— 2$ acres of irri­
gated land, 2 acres of highland and a half acre for a home­
stead. This was later reduced to 2$ acres per family from 
which it was expected to obtain a net annual income of 
Rs. 5,000/- for a two. season cultivation. 

The first phase of development brought 27,500 acres of 
new land under irrigated cultivation. . Paddy, cotton and 
subsidiary food crops were grown on the right bank and 
8,000 peasants were settled. A youth settlement scheme 
was established with 2,000 acres laid off for subsidiary 
food crops. 

The next phase of the project scheduled for development 
during 1977-87 envisages the cultivation of sugarcane on 
15,000 acres, cotton on 15,000 acres and paddy on 3,000 
acres, all on the left bank of the river. A total of 6,000 
farmer families are to be settled during a 5 year period. 
The estimated cost of the left bank programme is Rs. 120 
million. The cost of the first phase including headworks, 
left and right banks main channels and the whole of the 
right bank system is Rs. 600 million. 

2 . 4 Mahaweli Ganga (River) Basin Development 
Like most of the other rivers, the Mahaweli river rises in 

the Central Adam's Peak range 7,000 ft. above sea level 
and flows northwards towards Kandy. After encircling 

this hill-capital it flows southwards and then to the sea 
across the vast plains of the north-eastern dry zone and 
discharges to the sea close to the famous port of Trinco-
rrialee. 

The Mahaweli Basin encompasses 4,030 sq. miles out 
of the 25,000 sq. miles area of the island. The Mahaweli 
river is said to discharge approximately 1/4 of the total 
flow of all the rivers—a 7 million acre feet of water. This 
basin has been exploited in ancient times by a network of 
anicuts and canals. 

A Master Plan was prepared between 1965/68 by a 
UNDP/FAO team in collaboration with Sri Lanka experts 
for the multi-purpose development of the land and water 
resources of Mahaweli and the adjacent river basins. The 
estimated cost (1968) was Rs. 6,700 million and the works 
were to spread over a period of 30 years. Of the total 
7 million acre feet, 4.7 million acre feet were to be utilized 
for irrigating 900,000 acres. The area of 250,000 acres 
presently cultivated during one season was to be supplied 
with water for double cropping, while 650,000 of new 
land were to be brought under cultivation. Maximum 
use is to be made of the existing large and medium-siz-.d 
ancient storage reservoirs in the area. This water is to be 
supplied by storage reservoirs. A diversion tunnel has 
brought water to 132,000 acres of existing .land under 
major and medium-scale irrigation projects. 

The Mastqr Plan also envisages the installation of several 
new hydro-power plants with an installed capacity of 
500 M.W. for producing 2,000 KWH of energy annually. 
Several flood control measures are also to be brought 
into play. 

Owing to the enormity of the scheme it has been divided 
into three phases and each phase into several stages. 
Phase I of the project is divided into 3 stages, Stage I 
to benefit 132,000 acres of existing cultivated land, Stage 
II for 71,000 acres with 28,000 families to be settled and 
Stage III, 20,000 acres of new land. 

The 650,000 acres of new land are to be settled on the 
basis of 2\ acres per family. This will mean that nearly 
260,000 families representing a million people will have 
to be settled. The construction and development works 
are to be accelerated, to be completed within the next 
five years in order to provide employment to a million 
people and make the country s^lf-sufficient in food 
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supplies. The revised cost of the works is estimated to 
exceed to Rs. 20,000 million. The whole scheme has been 
divided into 12 independently workable schemes. Inter­
national agencies are to be brought in to expedite work. 

With this intensified construction programme there 
will be vast problems of human settlement. The people 
will have to be provided with the necessary infrastructural 
back-up services if the - expected productivity is to be 
obtained within the near future. By the end of 1976 about 
2,000 families "have been settled on 6 ,000 acres of hewly 
developed land. Up to the end of April 1977 another 
2.000 have been allotted.land. The Mahaweli project is 
thus entering an important phase in its development— 
that of human settlements. These settlements are being 
developed on the cluster.concept to generate integration 
and provide cohesiveness. It is expected that these units 
will increase production, provide effective leadership and 
initiative and make self management of communities the 
goal. 

v 3 . Research 
3 .1 Areas and Problems 

The foregoing description and the accompanying maps 
will show, that the three regions have differing topo­
graphical, climatic, demographic, cultural and traffic 
patterns. Each of these areas has its own problems and 
studies are necessary as the results will have implications 
on regional planning, land settlement, public passenger 
transport, provision of welfare and extension work. 

We need to plan and construct in each area— 

1. Access road to new settlements. 
2. Feeder road? to markets, towns to fit the existing 

network using low cost construction techniques. 

The Gal Oya and Walawe projects have been in ope­
ration for several years and somewhat developed in a 
sense. Yet we need-to construct these roads as-pilot and 
dsmonstration projects, and to. monitor their performance 
on two aspects. 

1. Engineering performance -

2. Socio-economic impacts 

In the planning sphere we need to find answers to 
questions such as "what are the transport needs of the 
area? What type of transport system is best suited to 
the developing regions? 

The bullock cart is still a significant factor in goods 
transport in certain areas. The two-wheeled tractor has 
been modified for multiple transport functions. There is 
increasing use of bicycles both for person as well as for 
certain types of goods transport. Public transport is 
presently concentrated chiefly on the main roads. Inter­
mediate forms of transport are developing, the converte"d 
buses, vans and tractors. The family.unit seems to-be the 
more dominant factor in determining journeys to work, 
for social and cultural purposes. This is important espe­
cially in the Mahaweli region where the cluster pattern of 

settlement is being adopted to provide for cohesiveness 
and integration. This has generally been the traditional 
type of village development. Nevertheless with the 
younger generation in some new settlement there appears 
to be preference for isolation. 

What factors should be considered in planning the 
rural road system? To what standards of design and 
levels of service taking the state of the economy into 
consideration? These roads are not only meant to be 
catalytic in increasing productivity, to create a surplus 
from the primitive economy and provide, employment 
opportunities but to take cognisance of human activities, 
social needs access to educational, cultural and adminis­
trative centres. These will help to contain the rural folk 
in such areas and mitigate the drift to urban ateas and 
improve their quality of living. 

How would these roads fit into the National Highway 
. network? While the rural roads will stimulate agri­
cultural productivity arid provide the needed mobility 
to the farmer it is essential to build new routes and 
strengthen the existing network to provide for the trans­
port of surpluses to densely populated areas and possible 
export markets. The market towns and the new towns 
planned in these regions will have to be connected to 
other growth centres. The feeder network has therefore 
to be integrated carefully, into the highway system. We 
have at this stage to carefully consider the functions of 
the railway on the development of the transport system. 

3.2 A Research Programme 

The provision of low cost roads will be in isolated areas 
for the preserit with little or no traffic and few settlements. 
The traffic-volumes may range from 50-100 v.p.d. Never­
theless they will soon be connected to activity centres. 
The social and economic impacts of such roads are not 
always readily quantifiable. In future selection proce­
dures it will, be most useful to have a knowledge of any 
such, measures so that in allocating funds we would know 
where, when, and in what amounts to use them. Moni­
toring such roads over a period in varied topographical, 
climatic and living conditions will make us more know­
ledgeable so as to enable us to evaluate the engineering 
and socio-economic performance. 

It is suggested that for a collaborative programme— 

1. Delineate the likely problem areas within the rural 
settlement' sections where rural road planning re­
quires additional research. 

2. Identify specific projects. 
3. Construct as pilot and demonstration projects: 

(a) Access roads to settlements, 
(b) Feeder roads to market-towns in varied topo­

graphic and climatic conditions. 
4. Draw up a programme for monitoring : 

(a) Engineering performance with regard to varied 
construction technology, productivity of work 
units, pavement designs, materials used, effects 
of compaction, drainage and axle loading, fre­
quency of maintenance (rate o f deterioration of 
the pavement). 
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(b) Socio-economic impacts—' • _ 
Traffic flows, migration, produce flows; mar­
keting during harvests and cff-seasons, effects 
of services, etc. 

(c) Evaluate under what condition we should shift 
from gravel surfacing to bitumen .surfacing of 
such roads. 

• (d) Evaluate vehicle-Operating costs applicable to: 
varied topographic and climatic and traffic con­
ditions. 

(e) Dsterminethe 'Zone of Influence', of such-
rural roads: ' • « > 

(f) D ;velop operational methods for. analysing, 
appraising and* deciding on future rural roads 
programme— the models, parameters,' etc. 

As information' available is scant these have to be 
-pioneering' studies; Ways and means have- also to be 
found for developing both practices and institutions most 
suited to the local scene. These studies will not only be 
useful to Sri Lanka alone but to other Asian and "South­
east Asian countries with similar cultures, living habits 
and standards. 
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Q/>e»u)rr«. (ipmuib eSanrraj uQsguULLL-

uura gjbQurrripgjiib g ) i J u @ ^ ) e i > i L i e£l(§^0 Qeiuiu 
QpuJfbSiadT erQiaauuQiSlsirfoesr. ®&eisr (tpeoib Q u @ 
Loarof Geu&u etimuuus S ) « m i _ u L / j j / L « a r prrQtb. 
Cfissra/^ G ^ e n e u u S e b gesrealjDesieu ^eai—iLjib. . 

seifteiir euen-fr&ffiaerr weBeurresr Gurrti^eupeu, peoehr 
uif) Geesieusetr ^Sliuesr masSsn StrririDuupisiaerfleo 
estea&fslrnjaa; &-&en§lasrpesr. ^aieurrmjesr Qurrrnj-
enrrprTrr 0(Lp$rriu ^LSeBrgsgjI&ek ^ s s f l 'iDoal^eSeisr 
•Gurre^eurremeu ^^g.uuQ^giSeirpesr. @l&jb<g 
LOSS,eh Qurrgiu Gurra@etirr^a]- ajeapeniuGiu 

^ULuekuQ&gifzleirpesrrT. ^^eajs iarrs^pinea$ ma 
a eh Larr.JQtauuiLi— GuQarsgl&dsrrtLjtb, eunesra&ntuib 
{^(Wesien euesoTiSf.aSstriLJLb Gurra^airr^^lp^ib 
ffrt Lorresr&SstT ffpesi erQ&gi' Q&eoeiigJ)(8)ib 
uinestu®&§)SIehrpesrrr. StrrrTiDULfpmisenleo LOTLLQ) 
6U6mtiq.u-i.ibi ^eBtreTmarreueisnsL.ufib Gurra(§eurr^ 
S)si) (ipa&l.tu u mi en s> aiSaSmpesf. SirrrrLDUUp 
QurT(!26irrrgrrrr &(Lpgmu j^Ssoa&au Qutrgfi.^aj « g / i i > . 
u s a e r f l e s r Geu&o, a«s><_ , ff^eas ^Stumeuptolpfaju 
Gurr(3}Lb Gurrai(§airr£§iu up pi ji$&ib ^ipliuuui— 
sSeuSm. 
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