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PREY ACE

In response to a reduest from the Government of the Democratic
Socialist‘Reﬁublic of Sri Lanka, the Government of Japan_degidéd to
conduct é Basic Design Study on the Project for Minipe and Nagadeepa
Rural Development and entrusted the study to.the Japan International

Cooperation Agency (JICA).

JICA sent to Sri Lanka a study team headed by Mr. Tetsuro Hirano,
Director, Land Improvement Ehgineering Center, Tohoku Regicnal
Agricultural Office, Ministry of Agriculture, Forestry and Fisheries

from July 26 to September 15, 1988.

The team held discussions on the Project with officials concerned
of the Government of Sri Lanka, and conducted a field survey in Colombo
and the Project sites. After the team returned to Japan,'%urther studies
were nade, a draft-repoft was prepared, and for theé explanation and
discussion of it, a mission was sent to Sri Lanka. As a result, the

present report was prepared.

I hope that this report will contribute to the development of
the Project and the promotion of friendly relations between our two

countries.

I wish to express my sincere appreciation to the officials
concerned of the Government of the Democratic Socialist Republic of

Sri Lanka for their close cooparation extended to the team.

February, 1989

Fonenka %/n —

Kensuke Yanagiya
‘President

Japan International Cooperation Agency
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SUMMARY

The Democratic Socialist Republic of Sri Lanka is a tropical island
country with a land area of 65,610km? (one-sixth of Japan's land area)
and is located in the Indian Ocean off the southeastern tip of the Indian
subcontinent. 1t is a dominately agricultural country with some 807 of
the estimated population of 16,4 million living in rural areas. Agricul-
ture, the main econcmic activity in Sri Lanka, plays a crucial role in
the national economy as it employs almost half of the working population,

accounts for nearly quarter of GDP and earns over 40Z of export income,

In view of its topographical and climatie conditions, Sri Lanka is
divided into a wet zone and a dry zone. The Government of Sri Lanka
considers that agricultural development in the dry zone, which covers
two-thirds of the nation's land area, is essential for the development of
the national economy and has been provided with a large amount of invest-
ment for many years in large-scale development projects, a typical
example of which is the Mahaweli River Development Project. As a result
of such investment in development projects, it has been difficult to
secure the necessary funds te maintain the existing irrigation facilities
and to consolidate infrastructure of villages. With the deterioration of
various facilities, such problems as gaps of the income and living
standards between villagers in previously developed areas and those in

newly developed areas have arisen.

In the fFace of these problems, the Govermment of Sri Lanka has been
trying to change its development strategy in the investment plan for 1985
~ 89, which was investment in the rehabilitation, censolidation and
improvement of such infrastructure as existing irrigation facilities and

roads, and 1in upgrading the living standard of the people,

Under this new economic development strategy, the Government of Sri Lanka
has been promoting rehabilitatien projects for existing irrigation
facilities and comprehensive rural development projects, including social

and econcmic infrastructure construction and consclidation.



The rehabilitation project for the Minipe and Nagadeepa areas (target
areas of the preseut project) was selected as oue of these projects. And
the Covernment of Sri Lanka requested the Govermment of Japan to conduct
a feasibility study for the project and the Japan International Coop-
eration Agency (JICA) carried it out, The feasibility study had been
conducted between 1985 and 1986 and, as a result, JICA preposed from the
viewpoints of economy and engineering, an agricultural infrastructure
(mainly irrigation facilities) rehabilitation project and a rural devel-
opment project consisting of the improvement of the domestic water
supply, road rehabilitation, bridge construction over the Mahaweli River

and the development of pasture lands.

Based on the result of the feasibility study, the Government of Sri Lanka
decided to implement these projects and made a request to the Government
of Japan in July 1987 for the provision of a yen loan for the irrigation
facilities rehabilitation project and a grant aid for the rural develop-
ment project. The former request was approved by the Government of Japan
and the Ezchange of Notes for the yen loan was concluded between the two
governments in April 1988. The Government of Japan also examined the
request for the grant aid and decided to conduct a Basic Design Study on
the domestic water supply improvement plan and road rehabilitation plan.
And JICA sent a Basic Design Study Team to Sri Lanka for the period
between July 26 and September 15, 1988 to examine the suitability cf the
contents of the request for Japan's grant aid and to determine both the

necessary and optimal contents and scale of the project.

The Minipe and Nagadeepa areas are located on the right and left banks of
the Mahaweli River, at l30km east to the capital city Sri Jayawardenapura
{(Colombe). In terms of climate, they are located in the semidry zone
between the drv and wet zoues and suffer from a severe water shortage in
the dry season (June to August). They consist of established agricul-

tural development areas, mainly producing paddy rice.

Paddy fields in the Minipe area are mainly irvigated by water from the
Mahaweli River. The original irrigation svstem was developed in the

fifth century and some parts of the existing irrigation system and



facilities were built under a development project between 1956 and 1973,
In the Nagadeepa area, paddy fields have been mainly formed by the

irrigation tank system which was developed in 1972,

The Rural Development Project (hereinafter referred to as the Project),
for which Japanese cooperation has been requested, aims at raising the
standard of living in the Minipe and Nagadeepa areas by improving the
social infrastructure level of these areas and neighboring areas and
stimulating local econemic activities. The subjects of the Basic Design
Study are to make the rual water supply improvement plan and the road
rehabilitation plan. The former aims at the construction of new wells
and the rehabilitation of existing wells to provide local inhabitants
with stable safe domestic water while the latter aims at improving
existing roads to provide easy distribution of materials for agricultural
production and necessities of life, better agricultural activities and
easy marketing of agricultural products. Such plans will thereby
contribute to upgrading the standard of living and promoting development

in these areas,

Shallow wells are the main source of domestic water for the inhabitants
of these areas and the average population per communal shallow well is
310 in the Minipe area and 380 in the Nagadeepa area, far from the
national standard of 120 persons (20 households) per well and most of
these wells dry up in the dry season. This situation illustrates the
difficulty for inhabitants in securing domestic water in the dry season.
In comparison, the Mahaweli River Development Project System C area,
which is adjacent to these areas, has private shallow wells at the rate
of ! per 1.3 households and these shallow wells do not dry up in the dry
season. From the hygienic point of view, water obtained from shallow
wells is unsuitable for drinking purposes. 0On the contrary, deep wells
which can supply drinking water are almost non—existent in the ¥Minipe and
Nagadeepa areas except for in the northern section of the Minipe area
where gome deep wells have recently been constructed. In this context,
the construction of wells in these areas must be considered a most urgent
task in order to supply domestic water which is the most basic require-

ment for human life,



Meanwhile, road conditions ave generally very poor and the maximum
possible driving speed at some sections of the trunk roads is as slow as
10km/hr. Most of other roads ave passable ouly by 4-~wheel drive vehicles
even in the dry season and more than half of them become impassable iIn

the wet season.

For this reason, the provision of bus services (the only means of public
transport) is inadequate; villages far from the trunk road are almost
isolated from other areas. The present road condition does not serve
sufficiently for the transportation of crops as the base of livelihood of
the inhabitant, materials for agricultural production and necessities of

life.

in view of this situation, it appears to be essential that roads in the
Minipe and Nagadeepa areas be rehabilitated to improve the standard of
living, stimulate the local economy, and rectify the various gaps between

these and other areas.

To improve the above mentioned living conditions, the rural water supply
plan is designed to provide a stable supply of domestic water at a rate
of 452/person/day, in which drinking water at a rate of 5&/person/day
even in a drought year will be secured taking the current supply,
hydrogeological and economic counditions inte consideration. The plan
consists of the construction of deep and shallow wells and the reha-

bilitarion of existing shallow wells as described below.

Minipe Nagadeepa Total

Construction of Deep Tube Wells 115 44 159
Construction of Shallow Wells 174 53 227
Rehabilitation of Shallow Wells 274 67 341

The shallow wells will be open-type dug wells to accommodate local
requests. The deep tube wells will be of the same type as those commonly
constructed in Sri Lanka, and an anticorrosive hand pump will be provided

with each well in addition to an apron and a draim.



Road rehabilitation priorities have been decided based on both the
priority list prepared by the S8ri Lankan side and the scope of the
Japanese grant aid, The main stress has been placed on the northern
section of the Minipe area and the entire Nagadeepa area to improve the
road and public transport networks. The target voads have been selected
in view of two factors, their importance for local life and the required
amount of rehabiljtation work which may be beyond the scope of self-
maintenance by the local inhabitants. The total length of road scheduled

for rehabilitation for each type is as follows:

Minipe Nagadeepa Total
Improvement {(Paving) of Roads 20.4km 15.0%km 35.4km
Rehabilitation of Paved Roads 2.6km 19.5km 22, lkm
Rehabilitation of Gravelled Roads 20.9km 10.1lkm 31,0km

43.9km 44 6km 88.5km

As 2 years will be required for both the well construction/rehabilitation
and road rehabilitation, the work will be divided into 2 stages pursuant-
1y to the Japanese grant aid system. The Project Area will be divided

into 2 areas in terms of location and the construction work in Nagadeepa
area will be Implemented in the first stage and followed by Minipe in the

second stage,

Responsible organization for the Project is the Irrigation Department of
Sri Lanka's Ministry of Lands and Land Development under the supervision
of the said winistry. Construction work for the Project will be imple-~
mented by a Japanese contractor on the basis of a contract with the
irrigation Department under the supervision of a Japanese consultant,

both to be selected pursuantly to the Japgnese grant aid system.

The implementation of the Project is expected to achieve a number of
positive effects including; provision of a perennial safe domestic water
in a dry season, prevention of waterborne diseases, reduction of unpro-
ductive labour involving women and children, improvement of traffic,

vitalization of rural 1life, development of local communities, improvement



of marketing, modernizétiOn of villages, increaée.df égrigultural.produc~'
tion, impr0vement of mediéal'cafe and rapid éommuniéation. In-addition,
the gap between the standard of 11ving in. the target areas and that of
nelghb01ing areas will be 1argely dlmlnished as a result “of the’ Project
The Project is in: 1ine w1th Sri Lanka s _eurrent NaLional Development Plan
and 1s believed approprlate as a Japanese grant aid project-in view of |
the fact that it will beneflt as many as 86 000 people in the prOJLCt o
areas. Its size and contents should also prove approprlate viS*a*vis the

Government of Sr1 Lanka S current llmited investment capabllity..

In conclusion, implementation of the Project with Japaﬁese.grant'aid is.

deemed appropriate and its'early implementatioﬁ is recommended.

Maintenance of the faclllties to be rehabllltated in tHls PrOJect should
be 1mplemented by the lnhabltants Therefore, the government of Srl
Lanka should strengthen the maintenance system by educating the inhab1~r
tants in respect of public health, importance of the maintenance and

their basic knowledge.

As mentioned above, improvement of the extstlng road will influence
largely to the development of a bus Lransport network which is deeply.
expected by the people in the Prpgect-a;ea. On the cother hand, the
Public Bus Transport Centers have a development plan df bus traﬁéport
network. Therefore, it would be reéomménded that the executing authority
of the Project should discﬁss the developmént_plan'of:bus transport
network with Public Bus Transport Centers of Matale, Hasalaka and
Mahiyangana to realize people's desiie and to raise up on effect of this

Project,

vi
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CHAPTER 1 INTRODUCTION

The Democratic Socialist Republic of Sri Lanka is a tropical island
coqﬁtry'with a land area of 65,610km? and 1is located eaét of the south-~
eastern ﬁip of the Indian subcontinent.' It has a population of 16.4
millionr(1987 estimate) and is a.predominaﬁtly agricultural country
producihg fice, coconuts, tea, fubber, etc, In view of its topographic
and ciimatic'conditions, Sri Lanké is largely divided into a dry zone and
4 wet zone. In the'former,_rainfall in the 6 months between April and
September is only some 15% (approx. 300mm} of the annual rainfall, making
agriéﬁltufe during this.seaéon extremely difficult. In addition, water

shortages are a recurrent feature of the dry season.

~ The Government.of Sri Lanka has placed priority on the developﬁent of
this dry zone, which accounts for two-thirds of the nation's land area,
and has.been promoting a series of large-scale deveiopment projects for
many years. While these efforts have resulted in significant growth of
the national economy, problems related to a worsening financial situa-
tion, underdevelopment of the social infrastructure and a depressed
standard of living in rural area have arisen. Facing these problems, the
Government of Sri Lanka has attempted to change its policies, restricting
public investment and new projects, promoting the rehabilitation and
effective utilization of exiéting capital stocks, and also rectifying
current £aps in'living standards among the diffefent areas. As part of
this strategic change, the Government of Sri Lanka prepared irritation
fécility rehabilitation plans for 10 areas, inéluding the Minipe and
Nagadeeba areés which are adjacent to the System C area of the Mahaweli
River Development Project, and subsequenily requested the Government of

Japan to conduct a survey of the said areas.

In respouse to the Sri Lankan Réquest, the Government of Japan selected
the Minipe énd Nagadeepa areas as target areas for the Feasibility Study.
The Japan International Cooperation Agency (JICA), commissioned by the
Government of.Japan, sent the Study Team to Sri Lanka in 1985 and 1986 to
conduct-the'Feasibility Study. The subsequent Feasibility Study Report

recommended rural development in both the Minipe and Nagadeepa areas



consisting of vehabilitation of irrigation facilities, improvement of the
domestic water supply, rehabilitation of roads, bridge construction over

the Mahaweli river and the development of pasture land.

Based on the result of the Feaslbllity Study, the Goverument of sri Lanka
decided to make a request to the Government of Japan for a yen loan for
the rehabilitation of irrigation facillties to improve the infrastructure
related to agrlcultural production and for grand ald for rural develop—
ment. Upon receiving this request from the Government of $ri Lanka in
July 1987, the Government of Japan examined the possibility of pfoviding
grant aid and bubqequently decided to conduct the Basic Design Study for

domestic water supply improvement and rural road rehabllltatlon plans.

In response to the decision of the Government of Japan, JICA sent the
Basic Design Study Team headed by Tetsuro Hirano, Director of the Land
Improvement Engineering Center, Tohoku Agricultural Administration
Office, Ministry of Agriculture, Forestry and Fisheries to Sri Lanka for
the period between July 26 énd September 15, 1988 to examine the
suitability of Japanese grant aid and to determine both the necessary‘and

optimal contents and scale of the Project.

The Study Team held a series of discussions on the contents of reqﬁest
with officials of the Government of Sri Lanka and conducted surveys on
the current conditions of the domestic water supply, reads, traffic, and
local construction capabilities, as well as technical surveys for the
preparation of an optimal project plan. The basic agreements of these
discussions were compiled as the Minutes oleiscussions, and on August
19, 1988 representatives of both governments signed and exchanged the

minutes at the Ministry of Lands and Land Development.

On its return to Japan, the Study Team analyzéd the field survéy results,
prepared the project plan, and conducted the basic facility design,
project cost estimatioh; and project assessment. The results of this
work were compiled in the Draft Final Refdrt. The Study Team headed by
Tetsuro Hirano was sent to Sri Lanka by JICA for thé period between |
November 29 and Decembey 8, 1988 to explain the.contents of the Drafc

Final Report and the Présent Basiec Design Study Report was cohpleted



based on the agreement of the project contents and other relevant items

with the Sri Lankan side.

The Minutes of Discussions, Itinerary of Study, List of Study Team
Members, List of Interviewed Officials and List of Collected Data and

Documents are attached to this report as appendices.
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CHAPTER 2 BACKGROUND OF THE PROJECT

Sri Lanka

The Demacratic Socialist Republic of Sri Lanka is an island country
in the Indian Ocean and is located off the southeastern tip of the
Indian subcontinent between 5°55' and 9°50'N latitude and between
79°30°7 andx81555'E longitude. It has a total land area of 65,610km?
(one-sixth of Japan's land area) and an estimated population of 16.4

million (1987), and.consists of 9 provinces and 24 districts.

Sri Lanka is generaliy divided into two climatic zomnes due to the
effects of the mountain range in the centre of the island and the
moﬁsdoné. The wet zone is in the southwest of the island where Sri
Jayaﬁardenapura (Colombo), Sri Lanka's capital, is located while the
dry zone covers the north, east and south of the island and com-

prises two-thirds of the nation’'s land. (Refer to 3-2-2).

Agriculture is Sri Lanka's most important economic activity and the
g p : ¥

govermment has been promoting the National Development Plan with
special emphasis on large agricultural development projects, includ-
ing the Mahaweli River Development Project which is the largest
national project in 8ri Lanka's history. However, while the Sri
Lankan economy has achieved significant growth due to the implemen-
tation of these projects, such problems as a worsening state of
public finénges, deterioration of the existing social infrastructure
due to inadequate maintenance, and a depressed of standard of living

have emerged.

In view of these problems the government has changed its policy
priorities and has reduced.public investment of new projects to
divert funds tb the hanagement and maintenance of existing infra-
stfucture with the aim of improving living standards. The Public
Investment Plan 1985 ~ 1989 is currvently in progress to achiave
these objectives and the imﬁlemeﬁtation of the Rural Development

Project was decided on as part of the new economic development
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strategy. The Publiic Investment Plan- allocates 24,47, 36.6% and
16.1% of the total funds to the agricultural sector, economic

infrastructure, and social infrastructure respectively.

National Development Plan and Plans Relevant to the Project

At present, a five year public investment plan which is the economi.c
developﬁent plan is prepared annually in the form of a rolling.plan.
The Public Investment Plan currently in progress was prepared

pursuant to the economic readjustment policies éiming at stabilizing
government finance and the internmational balance of payments through

investment restrictions and has the following objectives.

achievement of high economic growth and modernization of the
economic structure

creation of new‘employment opportunities

general improvement of the standard of living

fair distribution of the national income

maintenance of stable government finances and a stable national

©@eee ©

economy

The following investment strategies have been set to achieve these

objectives.

(D allocatien of substantial government funds to the management
and maintenance of existing Infrastructure

() restrictiom of new government investment in those fields where
development efforts by the private sector should prove more
appropriate and efficient

@) limitation of new investment for nonurgent projects

The Minipe and Nagadeepa Reﬁabilitagion Project, 6f which the Rural
Development Project.is part, was prepared pursuant to these gtrat-
egiés and is part of a series of projects which include those for
the rehabilitation and improvement of the rural infrastructure

{including irrigation facilities and roads) and those for the

-5 -




provision and improvement of welfare and educational facilities,

While the objectives of the Rural Development Project are Iin line
with those of the above projects, the Project itself is related to

the following projects.

(1) Minipe and Nagadeepa Rehabilitation Project

In response to a request by the Government of Sri Lanka, JICA
conducted the Feasibility_Study for the Rehabilitation of Tank
Irrigation Project between 1985 and 1986. As a result JICA
prqused the Minipe and Nagadeepa Rehabilitation Project aiming
at: C)rehabilitation of deteriorated irrigation facilities in
these two areas to enable effective water utilization, in turn
increasing agficultural production and improving farming tech-
_niques; () improvement of the social infrastructure and living
environment of villages in addition to increasing thg.income of
farmers; and () eradication of fhe bottleneck {(i.e., the geograph-
ical isolation of these areas) limiting the development of the
local economies in order to improve the living standards of the
local residents and to increase employment opportunities for the

second and third generations.

The Government of Sri Lanka divided the Minipe and Nagadeepa
Rehabilitation Project into two projects, namely, (D the Minipe
and Nagadeepa Irrigation Rehabilitation Project aiming at agricul-
tural infrastructure rehabilitation, and () the present Rural
Deveiopment Project (hereinafter referred to as the Project)
aiming at social infrastructure improvement and local development,
and requested the Government of Japan's provision of a yen loan

for the former and grant aid for the latter,

The Goverument of Sri Lanka's request for the Irrigation Reha-
bilitation Project (total project cost: 2,230 million yen) was
approved by the Government of Japan and the Exchange of Notes for
the yen loan (1,850 million yén) was concluded between the two

countries in April 1988. The loan agreement for the Irrigation



(2)

Rehabilitation Project was completed om July 13, 1988 between the
Government of Sri Lanka and the Overseas Economic Cooperation Fund
(OECF). The Irrigation Rehabilitation Project mainly aims at the
rehabilitation of.irrigation canals (includiﬁg canal 0.M. roads)
and related facilities and is planned to commence in 1988 with

completion in 1994,

Integrated Rural Development Project

The Integrated Rural Development Project (IRDP) was given'ﬁigh
priority in the first public investment plan due to the Government
of Sri Lanka's recognition of the importance of rural development,
and has been continuously implemented since 1979 in various
districts with various types of foreign assistance, including the
assistance of the World Bank. As the name suggests, the IRDP is a
comprehensive development project for rural areas and covers such
dlvarse fields as agriculture, lrrlgatlon, flsherles, forestry,
anlmal hugshandry, domestic water, electr1c1ty, roads, educatjon,
health ecare, recreation, sports, administration and culture Wlth
different priorities from one district to another. The IRDP was
implemented in 13 districts between 1979 and 1986 and has been in

progress in a further 2 districts since 1987.

The IRDP was implemented in the Matale District, to which Minipe's
Stage I1I and IV areas belong (see 3-1), in 1979 and has almost
been completed. Twenty shallow.wells have been constructed in
these Stage IIL and IV areas in accordance with the domestic water
supply plan and 20km of gravel roads have been rehabilitated in
accordance with the road rehabilitatiom plan. 1In comparison, the
TRDP in the Kandy District, to which Minipe's Stage I and I1 areas
belong {see 31}, was only approﬁed in 1987, and a concrete
project plan was unavailabie at the time of the present study.
While implementation of the IRD? has been in progress since 1982
in the Badulla Distriet, to which the Nagédeepa'areé bélohgs, well
construction and road rehabilitation are not planned for the

Nagadeepa area.



(3)

(4)

(5)

DANIDA Project

The DANIDA Project is being implemented with the assistance of the
Government of Denmark. Fiftyftwo deep wells and 19 shallow wells
were constructed in 1986 in the Stage 1IT and IV areas of Minipe
in addition to the rehabilitation of 102 shallow wells. This
project plans the construction of a Further 24 deep wells in the

future,

Other directly related projects

The UNICEF Children's Development Project, sponsored by the United
Nations and completed in 1986, coustructed 80 shallow wells in the

Stage IIT and IV areas of Minipe.

It has been decided that the implementation of a housing project
named the Gamudawa Program will commence in 1989 in Mahiyangana,
located on the opposite side of the Mahaweli River facing Minipe's
Stage 11 area. -As part of this project, the rehabilitation of the
canal 0.M. road for the Minipe Main Irrigation Canal (which acts
as the afea's trunk road) will be conducted for the section
between Hasalaka and Hettipola to provide an access road to the

housing project area.

Mahaweli River Development Project

"With the technical assistance of the UNDP/TFAQ, the Government of

Sri Lanka prepared the Mahaweli River Development Project (Master
Plan) in 1968 with the main aims of developing 360,000ha of
irrigated farmland and providing 500MW of hydroelectric power
generation in order to achieve three major poliey objectives;
eradication of food shortages, increasing employment oppor-
tunities, and eradication of power shortages. Consequently
development efforts were fnitiated in the Mahaweli River Basin in
accordance with the Master Plan. However, the Govermment of Sri
Lanka subsequently considered the original impleﬁentation peried
of 30 years to be too long to achieve the early materialization of
the expected benefits and consequently prepared the Accelerated

Mahaweli Programme in 1977 to complete the main projects given in



the Master Plan within 5 years.

The Accelerated Mahaweli Programme aimed at simdltaheoﬂsiy solving
the problems of food shortages and increasiﬁg unemployméht,.fast
becoming series at that time, and alsb at promotion of the déve1~
opment of hydroelectric power gemeration to élleviate the:heaﬁy
economic burden imposed on the country by fisiﬁg oialrices.' The
Government of Sri Lanka revised the Accelerated Programme.the
following year (1968) and implemented a series of projects pursu-
ant to the revised plan. The construction of 4 multipurpose dams
on the Mahaweli River and 1 multipurpose dam on the Maduru River
and the development of 58,000ha of irrigated farmland (part .of the
System B, C & H areas), and the generation of some 530MW of

hydroelectric power had almost been completed by the end of 1987,

The project for the System C area located opposite the Minipe aréa
facing the Mahaweli River targets the channeling of water from the
Minipe Anicut (head works) on the Mahaweli River through the R.B,
Trans Basin Canal in order to irrigate 24,100ha of Farmland. The
work is currently in progress with the assistance of Japan and the

World Bank (Figure 2-1-1}, and is planned to be completed in 1990.
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2-3 Contents of the Request

The objectives and contents of the Minipe and Nagadeepa Rural

Development Project, for which the cooperation of the Govermment of

Japan has been requested by the Government of Sri Lanka, are de-

scribed below.

2~3-1 Objectives of the project

The objectives of the Project are to raise 11ving_standards in the

Minipe and Nagadeepa areas, stimulate economic growth in these

areas, and narrow the gap in both living standard and established

social Infrastructure levels between these and neighboring arveas.

2-3-2 Contents of the project

(L)

(2)

Domestic water supply facilities construction plan for Minipe
and Nagadeepa areas

The plan aims at consolidation of the domestic Water.(mainly
drinking water) supply facilities through the construction of
new wells and the.rehabilitation of existing wells and the
upgrading of the local inhabitants' standard of living in terms
of a stable supply of safe water which is comparable with that
of neighboring areas.

Minipe Nagadeepa

a) rehabilitation of existing wells 500 wells 100 wells
b) construction of shallow wells 110 wells 85 wells

¢) construction of deep tube wells 50 wells 20 wells

Road rehabilitation plan for Minipe and Nagadeepa areas

The plian aims at the stimulation of farming and social activ-
ities and the achievement of a smooth transportation flow for
agricultural products and production materials through the

rehabilitation of existing farm and village roads.
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(3}

(4)

Minipe Nagadeepa

a) rehabilitation of village roads 19km bkm
b} rehabilitation of farm roads 12km 12km

In the course of discussions with the Government of Sri Lanka,
the Government requested the revision of the length of roads
scheduled for rehabilitation. The list of the revised request
for road rehabilitation was submitted to the Study Team on
August 23. The requested length of roads scheduled for reha-
bilitation is now 155km for the Minipe area and 88km for the

Nagadeepa area as shown on Appendix 1-5.

Bridge construction plan for Mahaweldi river

Minipe's Stage II1 and IV areas {see 3-1) are bordered by
mountains to the west, by the Mahaweli River (Sri Lanka's
biggest river) to_the east and by a conservation area to the
north, and are located in the eastern corner of the Matale
District. These geographical and administrative characteris-
tics have constrained the development of the areas both social-
1y and economically. In contract, with the advancement of the
Mahawell River Development Project, the project's System C area
located on the opposite side of the Mahaweli River is fast

becoming the lérgest food production area in the dry zone.

Against this background, the plan provides for construction of

a bridge over the Mahaweli River to directly connect the Stage
III and IV areas with the System C area, thereby removing the
constraints on local economic development and stimulating the

social, economic and cultural activities of the inhabitants.

Pasture development plan

The plan provides for the conversion of uncultivated land to

pasture to promote animal husbandry in the Minipe area.

While the request of the Govermment of Sri Lanka originally

consisted of the four above plans, (3} and (4) have been dropped
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from the Basic Design Study due to the extensive work required for
the former and the latter's deviation from the objectives of the

Project, i.e., consolidation of a base for rural 1ife or of the

social Infrastructure.

When the Minutes of Discussions were signed on August 18, 1988,
however, the Govermment of Sri Lanka made a strong request to the
Study Team for the implementation of these two plans on the
grounds that the Bridge Construction Plan should be given the
highest priority and that all four plans are indispensable parts

of the overall Minipe and Nagadeepa Rehabilitation Project.

.-.l3...
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CHAPTER 3 OUTLINE OF THE PROJECT AREA

Project Area

The area included iIn the Project (hereinafter referred to as the
Project Area) are the Minipe Yoda Ela Scheme area and the Nagadeepa

Maha Wewa Scheme area.

The Project Area is located at about 130km to the east of Colombo.
The Minipe and N;gadeepa areas are located on the left and right
banks reépectively, of the Mahaweli River which is the biggest river
in. Sri Lanka and which flows froﬁ'south to north through these. areas
ip tﬁe semi—dry_zone. In an administrative context, the Minipe area
belongs to Centfal Province and extends over Kandy and Matale
Districts which are divided by fhe Heen River, a tributary of the
Mahaweli River, while the Nagadeepa area belougs to Bintene AGA

bivision 6f Badulla District in Uva Province,

The Minipe area {shown in Figure 3-1-1) stretches in a north-south
direction between the Mahaweli River and the Minipe Main Irrigation
Canal (total length of 74km} which starts at the Minipe Anicut oun
the Mahaweli River. It is designated an agricultural development
area and has a population of some 72,000, Of its land area of
approximately 18,600ha, 12,000ha is used for farming, including
6,100ha of paddy fields. Thelarea was first inhabited as long ago
as the fifth century. Some of the present irrigation facilities
were conétructed in the 1930s and an expansion program was imple~
mented between 1956 and 1973 to form the present Minipe area. The
Minipe area is divided into four sub-areas called Stages I to IV on
the basis of their respective sequence of development which took
place from south to nbrth.: The Stage I and II areas belong to the
Minipe AGA Ddvision of Kandy District while the Stage III and 1V
areas belong to the Wilgamuwa AGA Division of Matale District. The
town of Hasalaka 1s located on the boundary between the Stage T and
IT areas and 1s 65km from Kandy on State Road A26, a drive of about

two and a half hours.
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Figure 3-1-1
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3-2

3-2-1.

The Nagadeepa area is located some. 8km east of the Minipe Stage I
area on the opposite side of the Mahaweli River. Its development
was completed in 1972 and a reservoir comstructed on the Heppola
River, a right-bank tributary of the Mahaweli River, serves as the
afea's.water source. It 1s designated a reservoir and irrigation
development area and has a population of some 15,000, Of its total
area of 4,600ha, 2,700ha 1is used for farming, including 1,800ha of
paddy flelds. The area widens towards the northwest from the
reservoir located at its southern end. The Trans Basin Canal which
channels water to the System C area of the Mahaweli River Develop-

ment Project crosses the northwestern section of the area.

General Social and Economic Conditions
Population and Land Use

Both the Minipe and Nagadeepa areas are agricultural settlement
areas which were developed with the provision of irrigation
facilities. Table 3-2-1 shows the current land use pattern while
Table 3-2-2 shows the population as of August 1988 and the es-
timated population in 1995 (using the annual average population

growth rate of 1.7Z for rural arveas in Sri Lanka).

Table 3-2-1 Land Use (1986/87 Wet Season)

Minipe | Nagadeepa

Paddy Fields 8,000ha 1,800ha
Highland 3,600ha 900ha
Uncultivated Land 1,500ha 700ha

Rocky Land, Reservolrs, .
Rivers, Channels and 5,500ha i,200ha
Roads, etc.
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Tabhle 3~2~2 Population and Number of Households

Minipe
. — Nagadeepa
H II IIT Iy Total
Population _ 19,830‘ 25,020 19,610 7,570 72,030) 14,790
Number of Households 3,200 4,190 3,300 1,240 11,960]| 2,470
Future Population (1995) | 22,300 28,200 22,100 8,300 81,100 16,600

3-2-2

In terms of the administrative organization, each district con-
sists of AGA divisions (Assistant Government Agent's Divisions),
which in turn consist of GS divisions (Gramasevaka Divions).

Table A3-5-12 shows the population in the Minipe area by GS
divisions while Table A3-5-1b  shows the population in the
Magadeepa area by tracts (areas introduced at the time of original

development) .,
Employment

Both the Minipe and Nagadeepa areas currently have no industries
worth noting except agriculture.in which most of the inhabitants
are engaged., While the Minipe area has the lowest rate of unem-
ploymgnt in Kandy District (6Z), the ratios of landless farmers
and food sfamp holders are the District's highest at 28% and 667
respectively, indicating the low level of the standard of living
(Table A3-2-1).

Due to inadequacy in irrigation water in the dry season, which is
so-calied the Yala season from May to September (refer to 3-2-2),
in the Nagadeepa area, cultivation of paddy fields 1s made impos-

gible for the inhabitants.
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3-2-3

324

L.and Ownership

Settlers in the Stage L area, the earliest developed area in the

Minipe area, were originally allocated to 5 acres (2ha) of paddy
fields and 1 acre (0.4ha) of highland per household, while later
settlers in Minipe's other Stages to 2 acres (0.8ha) faddy fields
and 1.3 acres (0.5ha) highland per household and in the Nagadeepa
area were only allocated 2 acres {(0.8ha) of paddy flelds and 0.5
acres (0.2ha) of highland per household. Initially, settlers were
only given the right to cultivate, 1In recent years, however, -land
ownership has been authorized under a system called Swarnabhoomi
and accordingly, the division of land and its dinheritance are now
permitted with the stipulation that the minimum land area be 1.5
acres (0.6ha) of paddy fields and 0.5 acre (0.2ha) of highland per

descendant.

In reality, however, farmland is unoffilcially divided into
smaller plots for inheritance, resulting in such problems as the
illegal cultivation of public land énd the illegal conversion of
highland to paddy fields. For example, although the official
paddy filed area is 5,000ha in the Minipe area, a further 1,000ha
ig under 1llegal cultivation. A similar situation exists in the
Nagadeepa area, in addition to the unauthorized practice of

renting farmland to outsiders.

Mahiyangana Tempie in the Minipe area is still in possession of

450ha which is rented to farmers who pay in rice.
Agriculture

The main crop in the Project Area is paddy. Double cropping is
practiced throughout almost.all of the Stage I and II areas and
the crop intensity of paddy in the Stage II1 and IV areas are 1007
in the wet season (Maha) and 40%Z in the dry season (Yala). The
single cropping of paddy rice is practiced in the Nagadeepa area

due to the water shortage in the dry season.
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The paddy rice yield varies. While the unit yield in the Stage I
and II areas is equivalent to the national average of 3.7 tons/ha,
the unit yield in the Stage III/IV and Nagadeepa arcas is 2.7 -
3.5 tons/ha and 1.8 - 3.5 toﬁs/ha‘respectively, showiﬁg the low
productivity of these areas. In addition to paddy, minor amounts
of chillis, cowpeas, green grams, soybeans, maize, bananas,

papayas, etc,, are cultivated.

Mechanized farming has not yet been widely adopted and water
buffaloes are used for 85% of the ploughing. Table 3-2-3 shows
the types and number of farming machines in use in the Project

Area,

Table 3-2-3 Types and Number of Farming Machines Currvently in Use

Tractors Sprays
: Water Pumps
2-Wheel { 4-Wheel | Manual {Powered
Stage 1 and II 45 46 480 9 46
Stage IIT and 1V 23 35 375 3 47
Total 68 81 8s5 | 12 | 93
Nagadeepa 4 5 20 i 7 2

With regard to the marketing system for agricultural products,
only rice has an established system; i.,e., farmers - Cooperatives
— Paddy Marketing Board - Rice mills -~ Food department ware-
houses ~ Cooperatives. The marketing of all agricultural prod-

" ucts in the Project Area is generally hampered by the poor road

conditions.

Table 3~2~4 shows the income levels of farming families in the

Project Area.
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3~2-5

3-2-6

Table 3~2-4 - Income of Farming Famllies

Stage I/II ) Stage 111/1V | Nagadeepa

Wet Season 5,385 Rp 4,981 Rp 2,696 Rp
Dry Seasou 5,341 Rp 1,661 Rp -
Total 10,726 Rp 6,642 Rp 2,696 Rp

Rural Industries

No major rural industries have developed in the Minipe area except
small rice mills, carpentry shops, bakeries, ironmongeries, etc.,
and only some 1,000 people (1.4%Z of the total population) are

employed in these industries.

The situation is similar in the Nagadeepa area which has only a

small textile centre, brick factory and workshops (Table A3-2-1}.

Sphere of Village Life

Hasalaka and Morayaya are two centres for the daily life of the
inhabitants of the Stage I and 1l areas while Hettipola plays the
same role for the inhabitants of the Stage IIL and IV areas. The
social life of the latter, however, is generally not as active as
that of the former due to the poor road and transportation con-—
ditions. The results of the survey on the sphere of village life

for the Minipe area are shown in Table A3-2-3a,

Table A3-2-3b gives the results of the survey on the sphere of
village 1ife for the Nagadeepa area. Apart from the dry season
when many people seek temporary employment outside the area,

activities are confined to a relatively small area.
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3-2-7

3-2-8

Since most of the Project Area's inhabitants are Sinhalese
Buddhists, the religious centre of the Project Area 1s Mahiyangana

where a highly respected temple 1s located.
Constraints on Social and Economic Development

Factors imposing constraints on the soclal énd economic develop-
ment of the Minipe area are considered to be the inadequate social
infrastructure due to population increase, low productivity due to
the shortage of water and the division of farmland into small
plots due to generational changes and the lack of sufficient
employment opportunities except for agriculture. These factors
have created a vicious circle, lowering the income level and
reducing investment efforts. The Stage IIT and IV areas located
in the far corner of Matale District and bordered by a moﬁntain
range to the west, the Mahaweli River to the easf and Wasgamuwa
National Park (comservation area) to the north have a particﬁlarly
isolated location, Reflecting this locational disadvantage, the
volume of physical distribution in these areas 1s extremely low,
preventing social and economic developﬁent. In this context, the
rehabjilitation of irrigation facilities and local roads, direct
connection with the Mahaweli River Development Projecﬁ Syétem C
aréa which is rapidly becoming a large economic area in the
neighbofing dxry zone and prsmotion.of local industries other than

agriculture have long been hoped for.

In addition to the shortage of water which is of crucial impor-
tance, factors preventing the social and economic develbpment of

the Nagadeepa area are similar to those of the Minipe area.
Conditions of Mahaweli River Development Project System C Area

The System C area, which includes. the Mahiyangan& area and which
is adjacent to the Project Area, is a large agricultural
development area with a total of 66,100ha, of which 24,100ha will
be irrigated. The planned number of settlers is 30,000 house~
holds, including 6,000 nonfarming households., Settlement
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commenced in 1980 and 14,000 households had moved into the area by
the end of 1987 (planned completion of settlement: 1990). The
System .C area has 63 hamlets, 20 village centres, 9 area cenlres
and 2 cities (i.e,, Girandurukotte and Dehiattckandiya), and is
expected to form a large economilc zone with the largest agricul-

tural production base in the dry zone in the near future.
Figure A3~2-1 and Fable A3-2-4 show the location of the System C

arvea and the social infrastructure construction schedule respec—

tively.
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3-3 Natural Conditions

3-3-1

(D

Topography

The Project Area is located slightly to the southeast of the
center of Sri Lanka between 7°15'N latitude and 80°50'E longltude
in the dry zone and is 130km east of Colombo and 40km east of

Kandy, an ancient capital,

Minipe Area

The Minipe area is located between the Mahaweli River and the Main
Irrigation Canal which takes in irrigation water from the Minipe
Anicut {(head works) on the Mahaweli River and narrowly stretches
in a north-south direction along the Main Irrigation Canal which
runs along the mountain range parallel to the Mahaweli River, The
Main Irrigation Canal has a total length of 74.2km and was orig-
inally an ancient irrigation canal constructed in the fifth
century, The construction of a series of dams has been in pro-
gress on the Mahaweli River under the Mahaweli River Development
Project, including the Victoria Dam {(23km upstream from the
Project Area) and the Randenigala dam (5km upstream from the
Project Area), both of which were completed in recent years. The
construction of the Rantambe Dam 1s currently in progress immedi-
ately upstream from the Project Area. The right bank of the
Minipe head works is the starting point of the R.B, Trans Basin

Canal of the Mahaweli River Development Project.

The Minipe area is bordered by the Mahaweli River to the east and
by the mountain range to the west while the area north of the Main
Irrigation Canal is Wasgamura National Park which is a conser-
vation area. The general topogfaphy of the Minlpe area is charac-—
terized by an eastward slope from the foot of the mountain range

(EL approx. 1,500m) towards the Mahaweli River (EL approx. 60w).

The overall topography of the Stage I and II areas is rather
simple with slight undulations of an elevation of approx. 80 -

- 23 -
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(2)

90m. Many houses and dry fields are located in the highland area
and the lowland area is used for paddy fields. The Stage III and
IV areas are generally flat (EL approx. 75m) .despite a slight
gradient and monadnocks (EL 90 - 2,000m) of unweathered gneiss
formed by segregated erosion (relative elevation difference of 20
~ 130m). There are few trees although some tall trees are found in
villages and village perimeter areas. Most of the land is used
for paddy fields. Many tributaries of the Mahaweli River, includ~
ing the Hasalaka and Heen rivers, flow eastward through these

areas,

The elevation gradually declines from 90m in the Stage 1 area to
70m in the Stage IV area.

National highway A26. (Kandy - Mahiyangana Road) rums near the
boundary of the Stage I and II areas. This trunk road is the only
road with a bridge over the Mahaweli River in the Project Area.
The only roads crossing the mountain range to the west and con-
necting the Minipe area with areas in the west are A26 and the
Hettipoela ~ Matale Road in the Stage ITL area. The only trunk
road running Iin a ndrthnsouth direction in the Minipe area uses
the embankment of the Main Irrigation Canal and comes to a dead
end at the Randenigéla Dam site upstream and the conservation area

downstream.

Nagadeepa area

The Nagadeepa area is located some 10km southeast of Mahiyangana,
a historically famous temple city, on the right side of the
Mahawell River and stretches for some 12km in a north-south
direction and 5 —.6km in a east~west direction. The distance from
the avea to Badulla, the capital of Badulla District to which the

area belongs, is 48km.
The topography of the Nagadeepa area 1s characterized by hills and

its elevation declines from 100 - 150m in the southwest towards

the northwest. The area has many undulations and scattered
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villages and tall trees can be observed in the highiand. The
slopes of the hills are used for both paddy and dry fields., The
Ragadeepa Reservoir on the Heppola River, a tributary of the
Mahaweli river, is located in the southeastern corner of'the

Nagadeepa area and serves as the area's water dource.

Although the R.B. Trans Basin Canal of the Mahaweli River Develop-
ment Project runs through the west of the Nagadeepa area, the area
cannot use water from the canal due to the canal's lower ele-
vation. National highway A26 runs across the northewn end of the

area.
Climate

Sri Lanka is a tropical island country located between 5°55' and
9°50'N latitude and between 79°30' and 81°55'E iongitude and has a
total land area of some 6.5 million ha. ‘A dry wind prevalls in
the northern, eastern and southeastern parts of the island
(three-quarters of the total land area) during the southwest
monsoon season (Yala season) between May and September which is
caused by the Fohn phenomenon due to the effects of the mountain
range in the centre of the southern part of the island and season-
al winds. TFigure A3-3-1 shows the rainfall distribution in the
dry season. In comparison, rainfall is recorded all over the
island during the northeastern monsoon season between February and

May (Maha season} as shown 1n Figure A3-3-1.

The average annual rainfall of 5ri Lanka is approx. 1,9%00mm.
Areas with average annual rainfall of less than 1,900mm are

classified as the dry zone while areas with average annual rain-

_fall of more than_l,900mm are classified as the wet zone, Areas

on the border line are classifled as the intermediate zone (Figure
3-~3-1).
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Climatic Zones 1in Sri Lahka

Figure 3-3~1

©
£
=
=
==
Q<
E~.
—_ M
o
=
=
[
<<

&2
©
W
=
3]
- E
cE
L]
89
Em
==
=
=
[ 4
=
< =0
2 2

100 -

DRY

Trincomaglee

® Ahuradhapura

Moha LTHuppallema

P L R

INTERME

oy

EYEEEEE]
R R

Annual mean rainfal

Angunukola

N R

Project Area

&%

400

300

200

- 26 -



Table 3-3-1 Mean Monthly Meteorological Data(Girandurkotte Section)

Month JAN FEB MAR APR  MAY JUN JUL AUG SEP 0OCT NOV  DEC
Max, Temperature in C° 29.9 31.5 33,6 34.9 35.7 35.9 36,3 36,2 35.3 33.2 31.3 29,
Min, Temperature in C° 21.0 20.9 21.7 22,7 23.2 23.0 21,6 23.2 22,0 22.0 22,1 21,

Mean Relative Humidity in % 81 78 T4 73 71 60 58 57 63 73 82 85
Max, Relative Humidity in % 87 85 84 82 18 68 £6 6h 68 Bl 86 88
5,3 5,1 4.0 3.1 2.9 2,

wn

Mean Wind Velocity in km/hr 2.6 2,5 2,6 2.6 2,6 4.

Sunshine Hour 4,8 6.4 7.3 7.1 7.4 6.8 6.6 6,5 6,5 6.0 4.4 3,
Evaporation in mm/day 3.3 3.8 4.4 4.4 4,3 56 6.4 6.1 5,3 4.2 3.4 2,
Rainfall in me/month 194 156 154 120 73 8 76 39 126 255 353 431

Table 3~3-2 Monthly Rainfall (Hasalaka Station)

Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCI ROV DEC TQTAL AVER

1981 128 216 84 36 44 0 105 0 0o . 28 - 33 - -
1982 57 - 178 11 77 0 13 0 51 243 407 585 - -
1983 139 23 - 50 180 35 75 ) 0 139 219 578 - -
1984 548 166 150 29 4 0 31 0 152 114 226 229 1,649 137
1985 215 214 71 137 23 11 0 63 58 291 333 594 2,010 168
1986 595 215 105 .52 29 23 0 0 O 302 312 546 2,179 182
1987 332 . 61 208 258 156 [ 0 5 234 228 329 300 2,116 176
Aver. 288 149 133 97 73 9 32 10 71 198 308 452 1,820 152
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The Project Area is located in the intermediate zone and has

annuql rainfall of 1,800 - 2,000mm, of which 85%Z is concentrated
in the 6 wmonths between October and March. Consequently, the

Project Arga faces a critical water shortage in the dry season,

‘making 1t difficult to secure even domestic water.

The mnearest weather observation station to the Project Area is

. located at Girandurukotte at 7°27'N and 80°58'E with an elevation

of 96m. Temperature, relative humidity, wind velocity, sunshine
hours, rainfall and evaporation volume cobservations have been
conducted since April, 1976. Table 3-3-1 shows the average
monthly values of these observation items while Table 3-3-2 gives
the rainfall record at the Hasalaka Irrigation. Department Office

in the Minipe area,
Geology

Almost 907 of the rocks in Sri Lanka are hard crystalline gneiss,
granite or similar types which have been subject to conspicuous
metamorphism from the Pre-Cambrian to the Early Paleozolc and are
considered to be part of the South India Block (consisting of
metamorphic vocks) formed in the Pre-~Cambrian and, therefore, are
very stable. The remaining 10Z are sedimentary rocks formed in
the Mesozoic Jurassic, limestone sedimented in the Cenozoic
Miocene and Quaternary deﬁosits which are thinly spread over the

older rocks (Table 3-3-3}.

Although gneiss is dominant on gneiss rocks which have undergone
harsh metamorphism, close examination finds them to be composite
rocks containing crystalline schist, granite, coarse granite and
crystalline limestone. Scattered intrusive rocks consisting of
volcanic rocks are also observed. Metamorphle rocks im Sri Lanka
are classified into the following 3 groups in terms of the rock
faces, geological structure and geographical distribution (Figure
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(:) Highland Series
(2) Southwestern Group
(:) Vijayan Series

The Project Area 1Is in the Vijayan Series zone near the demarca-

tion line between the Highland Series and Vijayan Serles zones. and

has well developed folds with a north-south axis. A gedlbgical

map and geological cross-section map of the Project Area are given

in Figures 3~3-2 and 3-3-3 respectively. Areas of weathered

residual soill and alluvia are indicated as alluvium areas on the

geological map.

Table 3-3-3

Geological

Formation of Project Area

Geological Age

Geological Formation

Era Period Epoch
Alluvium { laterite, coral, coagtal terrace o
Quarternary ' R
Cenozolc Diluvium | red clay, green gravel o
e
Tt
Tertiary Miocene | Jafuna limestone @
Cretaceous basalt dyke (in parts) W o
Mesozoic : g‘&
Jurassic Tabbowa beds, Andigama beds o8
o1
Palaeozoic granite, granogneiss g
a} Vijayan Serles: gneiss =
Southwestern Group: schist, PEE
Proterozoic | Pre~Cambrian khondalite s
b) Highland Series: crystalline wod
)

schist, granite, Kataragama cowmplex

a) subject to metamorphism between 450 and 550 million years ago
b) subject to metamorphism between 1.3 and 1.5 billion years ago
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3«4 Hydrogeology
3-4~1 Hydrogeology of the Project Area

The Project Area is classified into the following 3 areas in terms

of its hydrogeological conditions.

(1) gently sloping Minipe Stage I and II areas
(2) basically flat Minipe Stage III and IV areas with many
scattered monadnocks of unweathered gneiss

(3) hilly Nagadeepa area

Cohesive soll {mostly farming seil) with low permeability is
dominant in the Stage I and II areas. However, as this cohesive
soll layer is thin and as strongly weathered rocks with well-
~developed cracks are distributed below the clayey soil layer,
forming aquifers, surface water and ralnwater easily permeate

through the top layer.

The Stage III and IV areas have wany monadnocks of unweathered
gneiss and little permeation of rainwater into the ground can be
expected. In places other than monadnock areas, the hydro-
geological conditions are suitable for groundwater accumulation,

as in the case of the Stage I and Il areas.

The Nagadeepa area is slightly undulated and the gentle slopes

used for farming have low permeability. However, the top cohesive
soil layer is thin, no monadnocks of unweathered gneiss exist and
weathered rocks with well-developed cracks are extensivély spread

below the top layer, formlng aquifers.

In all areas, aquifers are formed by weathered rocks with well-
developed cracks and the groundwater level shows seasonal
fluctuations. The distribution of these agquifers is largely
determined by the bedrock type, geological structure and thickness
of the weathered rocks. An example of aquifer formation by

weathered rocks is given in Figure 3-4-1,
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342

(1)

(2)

Electric Prospecting Results

Summary

Electric prospecting was conducted by the Study Team to obtain an
understanding of the hydrogeological structure, distribution of

aquifers, and groundwater conditions in the Project Area.

The target sites were arbitrarily selected in those villages and
surrounding areas where the construction of wells 1s planned,
Although it would have been preferable to conduct as much pros-
pecting as possible to obtain a more accurate underétanding of the
underground hydrogeological structure, the fellowing numbér of
prospecting sites was decided on for each area in view of the
limited field study period of 1.5 months, the necessity of
guessing the actual geological structure through topographical
surveys in this limited time pericd, and the size of the Project

Area.

Electric Prospecting Sites

Area No. of Sites
Minipe -~ Stage I 12 '
Stage II 12
Stage II1 17
Stage LV 12
Nagadeepa 17
Total 70

Method and equipment

The equipment used was the standard 3244 model widely used in
Japan. A depth of up to 100m was prospected using the Wenner
method while Sundberg's standard curve method and the direct sight

method were used for analysis purposes.
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Equipment Used

Model Specifications

3244 Current.: 100mA
Electric Measuring Potential: 150/300/600V

Power Souice: ncl2v

Prospecting results

The cross~sectional resistivity for each area was determined based
on the prospecting results (Figure A3-4~1). As Figure A3-4-2
shows, 3 to 4 layers were identified. Table 3-4-1 gives the

prospecting results for each area,

Comparison of these cross-sectional resistivities and the geolog~
ical formations shows a correspondence between the lst layer and
dry clay, between the 2nd, 3rd and 3' layers and strongly
weathered or weathered rocks and between the 4th layer and slight-

ly weathered or unweathered rocks.

Cross-Sectional Resistivity Values and Geological Formations

Layer

Cross-Sectional Thickness or

Resistivity (Q-m) Depth (m) Corresponding Geological Fo§mation

3 - 1,320 1 -7 dry surface soil and cohesive soil

wet cohesive soil, sandy soil,
10 - 99 0 - 28 strongly weathered rocks (gravel
- sand) '

strongly weathered rocks (grével),

100 -~ 580 0 -
96 weathered rocks (with wany cracks)

31

weathered rocks (with little

613 - 930 g - 70 ; o
. cracks), slightly weathered rocks

100< slightly weathered or unweathered

1,020 -
. 20 14,000 4 | rocks
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Aquifers

Table 3-4--2 gives the results of the comparison between the
prospecting results and the available data on existing deep wells
in the Stage IIf and IV areas (releyant materials were collected
during the study visit). According to these comparison results,
the cross-sectional resistivities of the layers up to the depth of
the existing wells have a range between 113 and 810 Q-m, corve-
sponding to the wvalues of the 3rd and 3'layérs in the table above,
Coupled with the fact that the average depth of the existing wells
(approx. 40m) corresponds to the assumed depth of the 3xd and 3'
layers (6 -~ 35m), the 3rd and 3'layers distributed in the Project

Area are considered to provide good aquifers.

As the electric prospecting results for the Stage I and Il areas,
as well as for the Nagadeepa area, were similar to those for the
Stage III and IV areas, the utilization of groundwater'accumulated
in the 3rd and 3'layers is considered feasible except for those

places where the &4th layer has a shallow depth.

The 4th layer, with a resistivity of over 1,000 Q-m, consists of
bedrock with small cracks and the accumulation of ground-water in
this layer cannot be expected except for those areas bordering the

3rd layer,

The average depth of the 4th layer and the distance from the
bottom of existing wells to this layer are shown in Table 3-4-2,
Since the depth of the 4th layer is considered to be generally
less than 10m in the eastern part of the Nagadeepa érea, the
implementation of a more thorough survey is deemed necessary to

construct deep wells with sufficient yield,
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3-5 Domestic Water Supply

3-5-~1

Domestic Water Socurces

Domestic water sources in the Project Area are as follows.

Drinking water ...... wells and to some extent rivers

Cooking water........ wells and to some_éxtent the Main Irrigation
Canal (for Stage I area)

Bathing water ....... Main Irrigation'Canal, distributary
irrigation canals, reservoirs and te some
extent wells (wells when canals are dried

up)

Washing water ....... same as bathing water

While there are two types of welié, i.e., deep and shallow wells,
the alter may be dried @p during periods when the Intake of water
into the canals is suspended. When this suspension of canal water
occurs, the inhabitants must make extra efforts to secure domestic
water from deep wells, shallow wells.which have not dried up,
and/or rivers. Such suspensions occur twice a year in the Minipe
area, for one and a half months eaqh time (middle of March to end
of April, beginning of September to middle of October), during the
transition between the dry and Wet seasons, Since most of the
canals in the Nagadeepa area have little water during the dry
season, the inhabitants face a more severe water shortage than

those of the Minipe area.

The Stage I area has a small-scale water pipeline network using
water form the Mahanna River and its two facilitles are designed
to supply water to the national hospital and to schools. Another
pipeline network using water froﬁ a tributary of the Hasélaka
River supplies 320%/min to the Iryigation Department Office,

police station and other public offices and shops in Hasalaka,
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3-5-2 Distribucion of Existing Wells

“In térmS'of ownership, the existing wells for domestic water in
the Projéét Area are classified as communal and private wells.
Ekcept_for those owned by two hospitals and a bank, all deep wells
are communally owned while some 87% of the shallow wells are
.privately owned. Approx. 207 of these private wells are, however,

used by many inhabitants (5 families or more) and act as communal

wells.

Table 3~5-~1 gives various data relating to these wells by areas.
Figure 3-5-1 shows the locations of the wells while Table A3-5-1

gives the number of wells by GS Divisions.

As Table 3-5-1 clearly shows, the number of deep wells in the
.Stage IIT and 1V areas is relatively higher than in other areas
due to the construction of 52 wells by the Danish International
Development Agency (DANIDA) in 1986,

Table 3-5-1 HNumber of Existing Wells

Minipe
Nagadeepa
I I1 111 v Total
Deep Wells 6 13 48(16) 18(8) 85(24) 3%
Shallow Wells for 47 62 74 47 230 39
Communal Use
Private Wells for 98 107 55 12 272 46
Communal Use
Private Wells 390 430 309 112 1,241 234
Population 19,830 25,020 19,610 7,570 72,030 14,790
Population per 3,300 1,920 410 420 850 4,930
Deep well .
Population per '
Shallow Well for 420 - 400 2790 160 310 380
Communal Use

Note: Figures in brackets indicate the number of wells to be
constructed by DANIDA in the future,

% Currently not used for drinking water.
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3-5-3

(1

(2)

Most of the deep tube wells for communal use in the Project Area
are located on village streets or maln roads in or near villages
or at public facilities, including schools. In comparilson, a plan
to provide a shallow well for each household is currently in
progress in the adjacent Mahaweli River Development Project System
C area and, in fact, 11,000 of the 14,000 already settled families

already have their own wells.
Types of Wells and Current Conditions

Deep tube wells

More than half of the existing deep tube wells were coﬁstru;ted by
DANIDA.and have a diameter of 150mm (6" casing pipe) in the soil
and weathered rock sections and 144mm (4 1/2" boring hole) in the
deep rock section. The depth 1s generally 30 - 40m although some
wells have a depth of 80m. The deep wells have hand pumps (Indian
type) and aprons (Figure 3-5-2),

Thé static water level is between GL -5m and -8m (in March) and
the yield varies from 10f/min to more than 100%/min, The actual
consumption volume with the use of hand pumps is believed to be

around 20%/min (Table A3-5-2),

It was observed that 207 of the deep wells in the Stage II1 and IV
areas and all three deep wells in the Nagadeepa area are not used
for drinking water due to the poor water quality caused by rusted

pumps and casing materials.

Shallow wells

Shallow wells are either simply dug or lined with bricks or
concrete. Some are even equipped with equipped with a concrete
lid and a hand pump. Most communal wells are lined while 707 of
the private wells for communal use and all private wells for

family use arve simply dug,
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3-5-4

The depth and diameter of most lined wells are 3.5 - 9.6m and 1.5
- 2.0m.?espectively. The traditional lining material consists of
either bricks covered by mortar or concrete with crushed stones.
The lining of those wells rehabilitated by DANIDA consists of
reinforced conerxete cylinders, .Host lined wells have a 0.7 - 1.0m
high parapet made of reinforced concrete and an apron. Many of

these wells were constructed between 1975 and 1985, Except for

- recently rehabilitated wells, most wells have loose brick lining

joints or cracks. Many aprons show exfoliation of the mortar

cement and have a broken overflow. Some wells are out of use due

.to poor water quality caused by the inflow of dirty surface water.

Most of the shallow wells equipped with hand pumps have been
either rehabilitated or newly constructed (121 wells) and are
located in the Stage III aﬁd IV areas. However, the hand pumps
appear to be unpopular with the inhabitants and have in part been

replaced by the conventional method of using a bucket on a rope.

The water level of these wells fluctuates seasonally and almost
reaches ground level in the wet geason at some wells. On the

other hand, it can drop to GL -5m or 6m in the dry season. Sone

“wells dry up when water intake to canals is suspended. During

that period, the number of communal wells, including communally
used private wells, which are able to supply water is about one

well per 50 households,

Many privately owned wells are simply excavated to a shallow depth
of 2,5 -~ 4.0m and, therefore, these tend to dry up in the dry
SRASON.

Table 3-5-2 gives the well suxvey results,

Water Utilization

As already described in 3-5-1, well water is mainly used for

drinking and cooking and also for bathing and washing purposes.
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3-5-5

Shallow wells located in villages are frequently utilized for a
variety of purposes. In comparison, wells located ocutside vil-
lages on main roads for miscellaneous purposes, including bathing
and washing, are less frequently utilized in relation to their

distance from the nearvest village.

Since many privately owned shallow wells and communal shallow
wells of insufficient depth dry up when the water intake to canals
is suspended, most. inhabitants are dependent on deep wells. As a
result, the distance over which they must carry water is longer at
such times than usual and inhabitants are forced to make great

efforts to secure drinking water.

Deep well water is mainly used for drinking and cooking purposes.
In the period number of the. communal wells including communally
used private wells vwhich are able to supply water is about one

well per 50 households,

Women are responsible for collecting water from wells ﬁsing a
ground-shaped metal pot. The longest carrying distance is 250 ~
400m in the Minipe area and 500m in the Nagadeepa area although
the distance generally increases in the dry season when many

shallow wells dry up.
Water Consumption Volume

The general consumption volume of well water is estimated to be
25%/person/day. However, the volume increases when canal water

cannot be used,

Sri Lanka's design water consumption volume is 45%/person/day when
well construction is expected to provide domestic water as part of
rural development or agricultqfal development projects while the

average design number of familles per well is 20,
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3--5-6 Water Quality

(1)

An on-the-spot simple water'qﬁality test was carried out on
samples from 18 deep wells and 18 shallow wells and laboratory
tesés were also subsequently conducted. Table 3-5-3 gives the
test results. The water quality test results for the Feasibility
Study and those for the tests on. the deep wells conducted by:
DANIDA are attached to this report for reference purposes (Tables
A3-5~4 and A3-5-5). Based on these results, the quality of well

water in the Project Area 1s judged to be as follows:

Deep wells

The iron content exceeded the water quality standard for drinking
water in 5 out of the 18 samples.  The Study Team was told that
the wells in question were originally used for drinking water but
their use was ended due to the water's strong smell of iron. Rust
on the casing pipe (G$ pipe), Riser pipe and pump are said to have

caused this water quality deterioration.

Water quality test data obtained by DANIDA at the time of well
construction was studied to determine if the groundwater itself
has a higher iron content than the standard value. According to
the data, only 3 of the 47 deep wells have an irom content higher
than the standard value and, therefore, it is inferred that the
iron content of the groundwater did not originally exceed. the
standard value. However, the relatively high conductivity (EC)
indicates generally high soluble contents in the groundwater. As
part of the simple water quality test, the existence of
Escherichia coli and common bacteria was examined. The former
were found in 50% of the wells while the latter were found in 80%
of the wells. From the results of the tests for both bacterias,
it 1s reasonable to infer that the well structure is inadequate
(i.e., the casing pipe does not reach aISufficiently solid layer
or dirty water infiltratgs the well without adequate purification
due to the incomplete sealing), rather than that the groundwater

itself contains bacteria. Therefore, it is concluded that clean



(2)

3-5-7

3-5-8

water which 1is not coutaminated by bacilli can be obtained if the
casing pipe is inserted deep enough to reach a solid layer and the

bottom 1s completely sealed at the time of well construction,

Shallow wells

The Feasibility Study found the quality of the shallow well water
in the dry season to be strongly affected by the canal water
quality as most well water is charged from canals. It also
pointed out that the shallow well structure easily allows the
infiltration of dirty surface water. The Study Team also detected
Escherichia coli and common bacteria in 80% of the shallow wells,
Indicating the main problem to be water contamination. Therefore,
it is concluded that water from most shallow wells is unsuitable
for drinking, However, as shallow well water has a minimum heavy

metal content, 1t can be used for drinking after sterilization.
Waterborne Diseases

As may be inferred from ths water quality test results, diseases
caused by bad water infected with bacteria occur from time to time
in the Project Area. Through interviews at four hospitals and two
chemists, the Feasibility Study Team found that some 177 of all
patients, including those with influenza, suffer from diseases
cased by drinking bad water. Dysentery was found to be the

disease with the highest mortality rate (Table A3-5-6).
Necessity of New Wells

As described above, the provision of facilities to supply good
domestic water, the very basis of 1life, is very low in the Project

Area.

A simple calculation shows the population dependent on each
communal shallow well 1s over 400 except in the Stage IV area
(1590) (Table 3-5-1). The ratio of privately owned wells 1s 1 per
10 households in the Minipe area and 1 per 5 households in
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the Nagadeepa avea, indicating heavy dependence on canals and
other water sources aind the shortage in the total number of wells,
In.comparison, in the Mahawell River Development Project System C
area which is adjacent to the Project Area, the provision of a
well foi each household is planned and 80% of the already settled

families have their own wells,

Deep wells to supply clean drinking water arve scarce in the

Project Area except in the Stage IIT and IV areas where they have

recently been constructed.

in view of the Project Area conditions so far described, the
construction of wells in the Project Area is urgently required to
meet the based human need (BHN) for a stable water supply as well
as to vectify the infrastructural gap between different areas. It
is recommended that réhabilitation of the existing wells in order
to ensure sufficient domestic water and to Improve water quality

should be included in this Project from an economic point of view,
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3-6 Road and Traffic Conditions

3-6-1"

Summary

Road transport is the only transport method in and around the

Project Area. Figure 3-6-1 shows the road network in the Project

Area.

National highway A26 from Kandy (ancient capital)crosses the

Minipe area vla Hasalaka while a B~class national highway connect-
1ng Matale and Hettipola runs through the northern part of the
area. The Minipe area is administratively divided into north and
south sections with the Heen River as the boundary and the Road
Development Authority (RDA) Executive Engineer's Offices at
Nalanda and Udadunbara are responsible for the maintenance of

grunk roads in the north and south sections respectively.

In the Nagadecpa area, National highway A26 runs eastwards from
Hasalaka via Mahilyangana, passing further east. A B-class state
road leading to Bibile also runs through the southwest of the
area. Turn roads in the Nagadeepa area branch off from these two
state rcoads and the Mahiyangana area RDA Executive Engineer's

Office is responsible for their maintenance.

The Matale and Hasalaka Bus Transport Centres operate bus services
in the north and south sections of the Minipe area respectively,
while the Mahiyangana Bus Transport Centre operates bus services
in the Nagadeepa area. These services are provided daily, in
addition to which are microbuses which are privately operated as a
supplement to the public bus services. Bus transport is an

essential part of life in the Project Area (Figure 3-6-2).

Other transport methods include privately owned motorbikes and

oxcarts, and there are not taxis or pedicabs.

The road conditions are generally poor and cars are often forced

to drive as slowly as l0km/hr. even on turn roads. Old trunk

- Hd -



roads passing through villages are badly malntained and can only

be used by jeeps or similar vehicles in certain sections.

Roads in the Project Area are cléssified into trunk roads,.feeder
roads which are consisted of internal roads within the settlement
and village roads, and operation and maintenance roads of canal
(canal 0.M. roads) according to their main objectives and the

following offices are responsible for theilr maintenance.

Trunk Roads v.eviseeraessase RDA Construction Office
Feeder Roads

Internal Roads within
Settlement «....s0000... Land Commissioner's Department

Viliage Roads .vvvevvsssns Divisional Development Councils
(Local Authority)

Canal O.M. Roads ........... Irrigation Department Office

The maintenance of all these roads is inadequate due to lack of
funds and, in reality, internal roads and village roads are

repaired by local farmers at their ocwn expense.
3-6-2 Current Conditions of Target Roads

The study on the current road conditions in the Project Area
commenced on August 3, 1988 in response to the original request by
the Government of Sri TLanka. However, as the Study Team received
a revised requested road rehabilitation.list (Appendix 1-53) from
the Sri Lankan side on August 23, the original schedule was

changed and an additional study commenced on August 24,

The Study Team first confirmed the locations of the target roads
(Figure 3-6-3) thrbugh interviews with the related officers and
inhabitants in éach area and then conducted the road conditions
survey accompanied by the related officers and the Sri Lankan

counterparts, The results of the study are given in Table 3~6-1,
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Fig. 3~6-1 Road Network in Project Area
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Table 3-6-1

summary of Road Conditions

{(Minipe)
Route Lengt:

No. Route (kilh Description

1 Hasalaka~ 44 .4 Trunk road in Stage II, IIL and IV areas using

' Hettipola- embankment of Main Canal. 35km section between
Handunganuwa Hasalaka (K.P. 31) and Lediyangala (K,P. 65)
{Txunk Road) is tarred while remaining 7.7km is gravelled,

except section near Dunuwila Reservoir (0.9km) .
Pot holes of various sizes are found on tarred
section, A 2km section near XK.P. 49 and a

3km section after K,P, 64 have lost their
paved surface. Width of 3.6m is relatively
narrow for a trunk road and vehicles have to
use xoad shoulders to avoid collisions with
oncoming traffic. Shoulders have dropped due
to erosion.

2 Polonnaruwa 6.9 Trunk road which existed prior to recent
Road (up to development efforts. Lecally called 01d
Temple) Polonnaruwa Road. Located in highland to left

of Main Canal. EBarth road except for a few

gravelled sections. Connects with present trunk

roads at several points. Rocks are exposed due
7 t£o heavy erosion, making overtaking difficult.

3 Gruwelayaya 1.9 Starting from junction with Route 24, first
Cemetery Lo 0.9%m secticon is earth road, next 1.0km
Mahawell section is gravelled, then becomes a footpath
River and 0.M, road, passing through Bogahawewa Ela

to Mahaweli River (vehicle traffic for first
1.%m section).

4 Amuneyaya 1.4 New gravelled road bypassing Hettipola with
Road relatively good road conditions.

5 Leidiyangala 5.7 3km section from Leidiyangala (K.P. 65 on
to trunk road) is gravelled and 2 small valleys
Kumbukandana (6m length bridges required). 2.7km gravelled
(Part) section near Xumbukandana is part of bus

route and includes 1.5km long O.M. road.

6 Radunna Tank 4.9 0.4km eaxth section from Radunna Tank has very
to Karawgaha poor surface. Next 2.1km gravelled section is
{Part) extension of bus route described in Route 5

‘above. Section between end of this 2.1km
section and Karawgaha is either O.M. yoad or
footpath., The route will break away from
existing route at Kumikandana to reach
Karawgaha via Handungamuwa. Of this 2.4km
section which is gravelled, 1.3km section is
located on same level as paddy £ields, making
its use in wet season difficult.

7 Dl to 5.2 Highland trunk road in Stage I1I-1 area. 2.5km
Ulpotagama section from bl to Mahayaya is tarred. Some
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10

i1

12

13

i4

16

17

18

19

Di to
Mahaaswedd-
uma

Keenapessa
to D4

D7 to
Mahayaya
Udawela

Co-op to
Habutuwa

Udawela
Co-op to
End of the
Colony

Udawelapola
to D25

Dambagaha-
wela Road

Weware Road

Palugalla

"Road

pundalugas-
yaya Road

Meegalla
Road

Wileyaya
Road

1.9

2.4

1.2

1.2

parts located in steep slope axeas have been
washed away. 0.3km section in Ulpotagama is
tarred but road conditions are poor. Remaining
section is gravelled and road conditions are
pOOY . : :

First 0.5km tarred section from D1 is shared by
Tropiteya Road, then branches out towards
Mahaaswedduma. Rocks are exposed in steep slope
areas of this 1.4km gravelled section, result-
ing in poor road conditions.

Connects Route 7 to a trunk road is com-
pletely tarred but road ¢conditions are poor.

Gravelled road connecting Route 7 with a trunk
road,

Highland trunk road in Stage IL-2 area
connecting with Route 17. Mostly tarred bubt
several sections are gravelled. Road conditions
of tarred sections are particularly poorx.

part of village road leading to Udattewa and
Hasalaka. Entire route is tarred. Road '
conditions are very poor and paved surface has
been washed away in several places.

Entire route consists of 0.M. road.
part of Route 11.

Gravelled village road between Weware and
Route 23 with some O.M. road sections. Some
sactions are level with paddy fields, causing
problems in the wet season. Outcrops of rocks
observed in parts.

Partialiy tarred and gravelled road between
Route 23 and Palugalla and Q.M. road in parts.

Extension of Route 1l1. Section in Dahamigama
New Town is tarred and remaining sections are
gravelled. Road conditions of the tarred
section are poor.

Gravelled village road starting from an O.M.
road of D27. Good maintenance of ditches in
village section.

Gravelled road branching from Route 15 towards
Wwileyaya. Section neaxr Weware Wewa is level
with paddy fields, causing problems in the wet
season.
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20

21

22

23

24

25

26

27

28

29

30

Muthettuthe~
na to Main
Canal

D34-
Weragantota

D1-D13

Kolongata to
Hospital

Devagiriya-
Kanaththa

Radunna Road

Kawawgahawe-
wa
Kumbkandana

Medakanda

Road

Tungiviya-
Medakanda
Road

Maraka Road

Mahawatenia
Road

Total

3.7

115.2

Mountain road in Stage I avea starting from DIB
to Muthettuthena, Sections with series of steep
slopes with outcropped rocks after hair-pin
curve midway makes its passage very difficult.
Sections near the Main Canal consist of
gravelled village and 0.M roads.

1.3km 0.M road section from D34 is tarred.
Section from Weragantota to RVDC factory is
tarred but road conditions are poor. Remaining
middle section is gravelled with steep slopes
in parts.

Same as Route 7.

Tarred road ¢onnecting Routes 15 and 16 with
trunk road.

Peginning section of trunk road from Maraka
Junction to Maraka. Section as far as
Devagiriya School is tarred and remaining
section is gravelled.

Gravelled road from Maraka to Radunna.

Part of Routes 5 and ©.

0.M.voad in Stage IV D3 area and final section
of a bus route. Gravelled surface shows much
corrugation.

Gravelled road located in the northernmost part
of Stage IV area connecting north and south.

Additional road connecting bus route in Stage
III and IV areas with trunk road to form a ring
road. Mainly gravelled but section near Maraka
School is tarred.

Gravelled village road connecting trunk road
{near K.P. 56) and Mahawatenia. Road conditions
are poor. Added to list due to strong local
reguest.
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(Nagadeepa)

Route

Length

No. Route (k) Description

1 Mapakada- 16.5 Bug rotte from Mahiyangana to Keselpotha via
Kongaha Tkiriyagoda and is trunk voad in Nagadeepa
Junction=- area. 4.7km section in Keselpotha axrea is
Tissapura- gravelled and other sections are tarred. Road
Keselpotha- conditions of section between Tissapura and
Mile Post 50 Mile Post 50 (on A26) are very poor in many

places. '

2 andalupotha 5.9 Road between Andalupotha and Tissapura via
~ Tissapura embankment of Nagadeepa Reservoir. Section

' between B46 and Nagadeepa Reservoir is tarred
but poorly maintained. 1.7km section from
Tissapura towards XKuda Lumuka, located further
east, is a tarred bus route. Middle section,
including crest of Nagadeepa Reservoir Dam, lis
gravelled with some outcrops of xrocks.

3 Kongaha 8.6 Bus route {up to Gemunupura) branching from
‘Junction- Route 1. Middle 5.2km section is gravelled and
Gemunupura- remainder is tarred. Sloping section between
Senevipura- Gemunupura and Senevipura is heavily eroded
Orubeduwewa with some outcrops of rocks and only 4-wheel
(Mile Post drive cars can use this section even in dry

49) Season. _

4 Kongaha 1.5 Gravelled road connecting Route 1 and B46 with
Junction~ soine outcrops of rocks.

Mile Post 16
{Mapakada)

5 Keselpotha- 1.9 Road connecting eastern and western parts of
Arawatta Nagadeepa area. More than half is O.M. road
{BOP Road); along a canal, Watercourse moved eastward due
2.3km O.M. to collapse of causeway across Diyabana River,
Road causing problems for pedestrians. Section near

Arawattawewa is submerged when water level of
Diyabana River is high.

6 Abayapura- 4.3 Formerly shortest route between Mahiyangana
Mile Post and Abayapura but divided by Trans Basin Canal.
20 1.7km section from Mile Post 20 is tarred
{Mapakada) while total 2.6km sections con both sides of

dividing point are gravelled and heavily
eroded with some cutcrops of rocks, making
passage difficult.

7 Orubeduwewa 1.2 Gravelled road partly passing crest of
Temple - Nagadeepa Reservoir Dam and O.M. road., Rkoad is
Diyabana submerged just before Diyabana River, making
River

passage even on foot difficult.

- 75 -




i0
11
12
13
14
15

ib

17

18

19
20
21

22

Tissapura
Dispensary-—
Rotawewa

Keselpotha~
Ikiriyagota

Keselpotha~
Main Canal

Hospital~-
Tract 10

Badulla
{Mile Pagt 15)
Road-~Tract
3/FCi8

Tract 2/Lot
59 - Tract 3/
Lot 01

Tract 2/Lot
36 - Tract 2/
Lot 40

Tract 5/D-
1ot 6/74

Tract 5 -~
Lot 5/23

Peradeniya
Stores -
¥olongala
(Mile Post
47)

Hussal
Stores-
Puwakgaswela

Lot 5/105-~
Lot 5/144

Lot 6/91-
Lot 6/86

Lot 5/155-
Lot 5/175%

Senevigama
{Bogaha
“Junction) -
Tract/Lot
158)

1.8

1.4

1.2

1.2

0.6

Village road in Tissapura highland. No bridge
over Main Canal at Rotawewa. Gravelled and
difficult to pass due to heavy cerosion.

Gravelled road leading to Ikiriyagota. Road
conditions are particularly good in dry season.
A bus operator says there is no trouble using
this road in wet season.

Village road bonnecting Route 1 and Main Canal.
Gravelled but heavily exoded.

Gravelled road branching from Route 8 and
leading to Main Canal.

1.0km section from RB46 to Temple is gravelled.
Reaches Route 1 after bypassing Temple and
crossing Heppola River,

Gravelled village road from Main Canal.

Gravelled village road connecting Route 2 and
Main Canal.

Gravelled village road connecting a branch
canal and Route 3. Sometimes difficult to pass
due to heavy erosion.

Gravelled village road connecting Route 3 and
Route 19 crossing Trans Basin Canal

Gravelled village road connecting AZ6 and
Mile Post 47 - Arawatta Road.

0.M. road heading north from A26.

Gravelled village road to Trans Basin Canal from
route 16 via a village.

cravelled road connecting Route 3 and Trans
Basin Canal.

Gravelled village road from Trans Basin Canal
to Dambarawa Wewa.

Gravelled village road in Senevigawa.
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23

24

25

26

27

28

29

30

31

32

33

34

35

ot 6/223~
Kongaha
Junction

Lot 8/17-
Arawatta
vidyalaya

16 Boutique-
Arawatta
(near
Laundry)

Tract 5/Lot
37~ '
Abhayvapura

" School

Abhayapura
School-
Tract 4/Dl

Gemunupura
School~
Gemunupura
Temple

Tract 4/Lot
8 - Tract 4/D

Tract 2/56-
Tract 2/46

Tract 2/04-
Tract 2708

Tract 1/44~
Tract 1/57

Tract 1/19-
Tract 1/17

Tract 3/142
- Tract 3/
109

Tract 3/139
- Tract 3/
127

Total

1.4

0.6

1.4

0.4

0.6

0.6

Same as above.

Mostly O:M. road. Impossible for cars to pass
in many places.

Gravelled village road connecting Route 3 and
Arawatta Wewa .

Gravelled village road from Trans Basin Canal
to Abhayapura School (Route 3). Section at
small valley near Canal has been washed away.

Gravelled viliage road heading east from
Abhayapura School (Route 3) and connecting with
an O.M. road. '

Gravelled temple road which is heavily eroded
with some outcrops of rocks.

Gravelled village road connecting Route 3 and
Route 27.

Gravelled village road from Route 2 to Trans .
Basin Canal. Added to list due to local request.

Same as above.
Same as above.
Same as above.

Gravelled village road from Route 1 to Tract
4/D in north. Some outcrops of rocks., Added to
list due to local request.

Gravelled village road running south from Route
1. Added to list due to local request.
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3-6-3

List of local officers

Irrigation Engineers (Hasalaka and Nagadeepa areas)

Project Managers (Minipe and Nagadeepa areas)

(RDA) |

Executive Engineers (Mahiyangana, Udadumbara and

Nalanda areas)

Assistant Government Agents (Wilgamuwa, Minipe and Mahiyangana
' areas)

District Officers, Coloniza- (Hettipola, Hasalaka and Nagadeepa

tion Officers and Cultivation areas)

Officers

Techunical Officers (Hettipola and Hasalaka areas)

The field study on the roads given in the revised list found some
duplications and wrong entries of road distances, making the total

length of target roads approx. 18lkm.
Soll Conditions of Target Roads

A soil survey was conducted on the subgrade soil of existing roads
in the Project Area at 10 sites in the Minipe area and 5 sites in
the Nagadeepa area in addition to these roads with high reha-
bilitation prierity. The laboratory soil test was conducted at
the Soill Laboratory of the Irrigation Department while the filed

CBR test was commissioned to local companies,

Sampling sites for the soil test and the CBR test sites are shown
in Figure 3-6~3 and the test results are given in Table A3-6-1.
According to the test results, sandy soil (SC, SM) accounts for
70% in the Minipe area, indicating the soil to be of good quality
for use as subgrade soil, Sandy soil (SC, SM), alsco of good

quality, accounts for 807 in the Nagadeepa area.

The filed CBR test results for 3 sites In the Minipe area vary
greatly, from 13.7% to 57.3%Z. The CBR value of 13.7% corresponds
to cohesive soil in the soll classification but presents no
problems vis-a-vis its use as subgrade soil. The CBR values for

the 2 test sites in the Nagadeepa area are as high as 43.97 and
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51.8%.

Tn view of the above test results, it is concluded that the

subgrade soil in the Project Area s generally of good qualitcy.
3-6-%4 Traffic Conditions

A survey on the traffic conditions in the Project Area was con-
ducted in August 1988 by the Ministry of Lands and Land Develop~

ment on the following trunk roads/sections.

Minipe
(1) Weragama - Radenigala Road
(2) Mahiyangana - Kandy Road
(3) Hasalaka ~ Hettipola (Bund Road)
{4) Rodenigala - Waragantota
(5) Hettipola - Handungamuwa
{6) Matale Naula - Pallegama -~ Hettipola

The Study Team also conducted a traffic volume study at the
following points in the Minipe and Nagadeepa areas for 12 hours

between 6:00 am and 6:00 pm at midweek to supplement the above

survey.

Minipe

(7) Maraka Junction (Devagiliya) - Maraka Road
{(8) Maraka Village - Maraka Road

Nagadéega _
{9) Kongaha Junction
{(10) Tissapura Junction

Based on the survey results of the Ministry of Lands and Land

Development and those of the Study Team, the dally traffic volumes

at the main points are compilled in Table 3-6~2,
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Table 3-6--2

Daily Traffic Volumes (6:00 am - 6:00 pm)

Observation
Point

Road Name

Traffic Volume

(No. of Vehicles)

Hasalaka

1}
Hettipola Jn
(Wilgamuwa)

"

rr

Handagawa

{(Minipe)

111

1t

Moraka Jn
Maraka

Kongaha Jn

Tissapura Jn

u
1

"

Hettiﬁola - Hasalaka
Kandy ~ Mahivangana
Hettipola -~ Matale

Hettipola - Hasalaka
Hettipola - Handungamwa

Waragantota - Randenigala

Xandy - Mahiyangana
Waregama — Randenigala
Maraka Jn -~ Maraka
Devagiriya — Kumbukandana
Kongaha Jn - Mapakoda
Mapakoda - Gemunupura
Tissapura - Kongaha Jn
Gemunupura - Tissapura
Tissapura Jn —~ Kongaha
Kongaha - Kudalumuka
Kongaha ~ Keselpotha
Keselpotha - Kudalumuka

286
503
45

77
55
238

1,320
620
45

19
127
31
101

48
23
25
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