3-7 Other Social Infrastructure Conditions

This section examines the current conditions of the gocial and
economic infrastructure other than the already described roads and

water supply facilities.

Table A3-7~1 gives the results of the social and economle survey
conducted by Kandy District. These results show.that the Minipe AGA
Division, to which the Stage I and IL areas belong, is one of the
least developed areas in Kandy District in terms of the established
social and economic infrastructure, The fileld survey conducted by
the Study Team found the level of the social and economic infra-
structure in the Stage I1I and IV and Nagadeepa areas to be even

lower than that of the Stage I and II areas,.

The number of main facilities in thesé areas and the.number'in the
Mahaweli River Development Project System C area are given below for
comparison purpeses. While there is little difference in the number
of schools and cooperatives, the Project Area has an inadequate

provision of hospitals, banks, etc,

- Facillity Minipe MNagadeepa System
Schools 330 270 180 families/school
Hospitals/Clinics 1,500 1,200 500 families/hospital
Post Offices 570 620 1,000 families/post office
Cooperatives 380 500 250 families/cooperative
Banks _ 2,400 2,500 1,000 families/bank

The social and economic facilities are listed in Table A3-7-1 while

Figure 3-7-1 gives their locations,
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Fig. 3-7-1 a  Socio-economic Infrastructure
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3-8 Cbnstruction Conditions

381l

(1)

Construction Materials

Field reconnaigsance was conducted for soil collection sites and
quarries in both the Minipe and Nagadeepa areas based on informa-

tion provided by the RDA Construction Offices.

Borrow pits

The locationg of the borrow pits for surface and sub-base course
materials for gravelled roads are shown in Figure 3-8-~1. The
borrow pit for the Stage I and II areas is located some 1.3km from
the Division Office in Hasalaka off National Highway A26. Accord-
ing to data provided by the RDA Executive Engineer's Office in
Udadumbara, the CBR value of.the soil at this site is as good as

50Z and a sufficient volume of soil is available.

In the case of the Stage IIT and IV areas, there are two borrow
pits; one at Handungamuwa to the west of the trunk road and
another at Hettipola located between the trunk road and the
Mahaweli river. According to data provided by the RDA Executive
Engineer's Office in Nalanda, the respective CBR values are 297

and BZ, suggesting the use of the former.

There are no borrow pits for obtaining good sub-base course
materials in the Nagadeepa area. However, there is a borrow pit
at Kuda Lumka which can be reached from Tissapura via Aluketiyawa,
The 4km section between Tisaapﬁra and Aluketiyawa is tarred while
the remining 3.4km section to Kuda Lumka is gravelled. According
to data provided by the RDA Executive Engineer's Office in
Mahiyangana, the CBR value of the so0il at this site is 24% (Table

A3-6-2) and a sufficient soil volume is available.
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(2)

3-8-2

(1)

Quarrles

The volume of crushed rocks required for use in the construction
of sub-bage courses and wells can be easily obtalned in view of

the fact that rocky mountains are located both in and outside the
Project Area.

The Projeéct Area has many Small quarries and gquirrying is manually
conducted. Since the total production volume of these quarries is
low, however, mechanical quarrying must be introduced to meet the

requlrenents of the Project.

The quarry located mear Mile Post 47 on State Road A26 is the best
situated produce the required volume of crushed rocks for the
Stage I and II and Nagadeepa areas. In regard to the Stage.III
and IV areas, the quarry at Gruwelayaya, which 1s the largest in
and at the centre of these areas, is the most suitable choice as

it is also near the roads subject to rehabilitation.

As the rocks available from the above quarries are gneiss of the
Vijayan Series formed in the Pre-Cambrian, they are good sub-base
course materials.

Local Construction Capability

Well construction

‘Deep tube wells in Sri Lanka constructed by government agencies

(i.e,, Water Resources Board and Water Supply Drainage Board), and

private construection companies.

The Water Resources Board has 6 deep well drilling machines while
the Water Supply Drainage Board has 23. Government related deep
well construcfion is mostly conducted by one of these Boards.
Although the private construction companies are smaller in size,
they also have their own drilling machines and conduct both public
and private work; Therefore, the supply of drilling machines from

Japan for the Project appears unnecessary.
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(23

The Water Resources and Water Supply Drainage Boards are more
capable of conducting lavge-scale work than the private con-
struction cbmpanies and are technically more reliable in many
aSpécts, including the preliwminary investigation quality. Howev-
er, their work efficiency is inferior to that of the private
construction companies and they sometimes find it difficult to
keep to a schedule. Since they give priority to government work,
they may be unavailable for this grant aild project under a

Japanese contractor.

Shallow wells are generally constructed by small local con-
styuction compaﬁies. The Gramodaya Mandalaya and the Rural
Developmeﬁt Societies organized by local farmexrs also construct
shallow wells. When construction work is of a governmental
nature, it tends to be given to a community organization rather
than to a construction company. Since the Project plans the
construction of many shallow wells in a short period of time, the
only realistic way to meet the construction schedule will be to
enlist the cooperation of local organizations in the capacity of

sygbecontractors or sub-subcontractors.

Road rehabilitation

Many subcontractors are available for road rehabilitation work in
Sri Lanka, The Study Team checked the number of required con-
struction machines owned by these companies and found that general
construction machines can be rented, despite high rental charges
for motorized gréders, macadam rollers, etc. However, it appears
that dump trucks (4 ton), bulldozers (9 tons), and generators (5

KVA) cannot be procured locally.
Local road paving generally involves the manual laying of ten

inches of crushed rocks and sub-base work using the Telford

Macadam method.
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CHAPTER 4 PROJECT CONTENTS

Objectives of the Project

The Project aims at upgrading the standard of 1iving of the inhabi-
tants of the Project Area, i.e., the Minipe and Nagadeepa areas,
which are already developed settlement areas, through the consolida-
tion of the basic social infrastructure and the subsequent improve-
ment of the living environment to narrow the social and economic

gaps between the Project Area and neighboring areas.

To achieve these objectives, the Project aims at the consolidatiocn
of the domestic water supply facilities through the ceonstruction of
new wells and the rehabilitation of existing wells in addition to
the rehabilitation of roads in the Project Area with grant aid from

the Government of Japan.

Examination of Requested Contents

The contents of the original request made by the Government of Sri
Lanka are given in 2-3. While the original request consisted of
four plans, the subjects of the present study were limited to rural
water supply and rural road rehabilitation, omitting bridge con-
struction and pasture development (also described in 2-3). Although
the basic frameworks of the two plans subject to the study were

satisfactory, further elaboration was deemed necessary.

In view of the above, the Study Team held a series of discussions
with the Sri Lankan side during the study period to clarify the
concrete project contents and their priorities, and the preferred

direction for project implementation.

With regard to rvoad rehabilitation, it was decided that a study
should be conducted in accordance with the revised road rehabilita-

tion priority list (Appendix 1-5), which is understood te have been
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43

4-3-1

(1)

prepared on the basis of requests from local communitiés, and that a
priority list be prepared by the Study Team based on the sﬁudy
results. The actual section. of target reoads is to be based on this
list taking into considerétion the priority rank of ‘each road”aﬁd'
the suitability of the required work to qualify for grant aid. Tt
must be noted here, however, that the field study on roads given.in
the revised list found inaccurate road length descriptions and route
duplications. In addition, those roufes which the RDA plans to
rehabilitate using other funds and canal 0.M. roads subject to
rehabilitation under the yen loan project were also included in the

revised list,

With regard to rural water supply, as no concrete information had
been given on how many wells are required and their locations, it
was decided that a plan should be prepaved after first studying the
current wdter supply situation, hydrogeological conditions, and
local requirements, However, it was confirmed that the plan should
include the construction of deep wells to supply water for drinking
purposes and the construction and rehabilitation of shallow wells to

supply domestic water for purposes other than drinking.

Outline of the Project
Work Plan

Appropriate project contents for the implementation of the Minipe
and Nagadeepa Rural Development Project as a grant ald project of

the Govermment of Japan are as follows.

Rural water supply plan:

1) construction of deep wells

2) construction of shallow wells

3) rehabilitation of shallow wells
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432

(1)

Rural road rehsbilitation plan !

1) rehabilitation of roads and related structures
These two plans are outlined below,
Rural Water Supply Plan

Basic Policy

The plan aims at the construction of deep and shallow wells and
the rehabilitation of existing shallow wells to provide a stable
supply of safe domestic water throughout the year for inhabitants

of the Project Area.

The bhasic purpdses of these wells are the supply of drinking water
{deep wells) and other domestic water (shallow wells). Shallow
wells subject to vehabilitation will be communal wells and pri~
vately owned but communally used wells and will be divided into
two groups (A and B) based on the scale of necessary rehabilita-
tion work. Such measures as the lining of wells and repaiyr of the
ground section will be employed to prevent the infiltration of
dirty surface water into the wells. The use of chemicals to
disinfect well water, suggested in the Feasibllity Study Report,
has been abandoned in view of increasing 0.M. costs due to the
futufe purchase of chemicals and the fact that local inhabitants

may not accept chemicals in their domestic water.

The plan is designed to meet the needs of population growth up to
1995, By 1995 one shallow well should have been provided for each
20 households on average. With regard to deep wells, as these are
far more expensive than shallow wells, their number will be
decided based on the required yield and they will be distributed
in such a manner as to enable the inhabitants of the Project Area

to equally benefit from them.
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(2) Plan outline

The number of rural water supply facilities (i.e., wells}) to be

either constructed or rehabilitated under the Project is given in

Table 4-3-1 for each target area while the respective number of

wells for each GS division is given in Table A3-5-1 and Figure

4-3--1,
Table 4-3~1 Well Distribution Plan
Minipe f‘i’;l Nagadeepa| TOTAL
I ITI

Population (1993) 22,300 22,100 8,500_ 81,100 16,600 97,700
Existing Deep Wells | 6 48 85 3P) 88
Exist%%g Shallow 178 129 © 502 85 597
Wells
New Deep Wells 53 0(16) 115(24) &4 159¢24)
New Shallow Wells 41 55 174 53 227
Rehabilitated Sh 27 l4e6 27 173
Shallow Wells (A)
Rehabilitated 44 20 128 40 168

Shallow Wells (B)

a) Existing shaliow wells
private wells,
b) Unsuitable for drinkiung water.

communal shallow wells + c0mmunally used

Figures in brackets are planned numbers of deep wells by DANIDA Project.
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4-3-3  Rural Road Rehabilitation Plan

(1)

(2)

Basic policy

The basic policy for the rural road rehabilitation plan for the

Project Area is summarized as follows.

i) In principle, the target roads will be rehabilitated to their

original condition. Improvement work may also be conducted at

certain sections to facilitate road traffic.

11) The voad priority ranking for the selection of the target

roads will be decided on the basis of the field survey resulis,

conducted in accordance with the road rehabilitation priority

list submitted by the Sri Lankan side, taking the following

points into consideration.

efficient road nétwork_

access from villages to trunk roads
access to public facilities in villages
current conditicns of feeder roads
current traffic conditions

village requirements

exelusion of canal O0.M. roads subject to rehabilitation by

the Irrigation Department under the yen lean project

Target roads for rehabilitation

The priority renking of the roads subject to rehzbilitation was

decided based on the field survey results compiled by the Study

Team and the priorities given in the priority list prepared by the

S8ri Lankan side while taking the selection conditions referred to

in (1) above inte¢ consideration (Table 4-3-2),

]

Minipe

The Minipe area narrowly stretched in a north-south direction

and 1its trunk road is located on the top of the main canal

embankment. As development in the northern section of
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the Minipe area lags behind that of other areas, stvess 1s
given to development in this section. Stress on the northern
section was also apparent in the Sri Lankan priorvity list, As
a result, the paving of some currently gravelled sections of
Maraka Road (bus route) is planned.to consolidate the road
network, to improve acceés between villages, and to improve

H

public transport (bus transport).

The Study Team attended a séries of Project Committee meetings
organized by the farmer representatives for each stage in order
to understand the local requirements and then conducted the
field survey for the roads giveh in the'Sri'Lankan prioxity
list to cenfirm their locatioms and current conditions. The
priority rank for each road was then decided taking the local
requirements into consideration. 1In the Minipe areé, high
priority was given to 0ld Polonalwa Road which acted as a trunk
road prior to the construction of thé current trunk road and
particularly to those sections playing an important role as
substitute routes for the current trunk rcad, With regard to
Mahwatenna Road for which rehaBilitatioﬁ was strongly requested
at the local meeting despite its omission from the Sri Lankan
priority list, the road was'surveyed and given high ﬁtiority
due to its poor surface conditions and the lack of either an
alternative route or connecting routes. The priority rank for
those branch roads providing access to the trunk road was

decided based on the number of households along these roads.

It was decided to omit from the road rehabilitation plan the
Hettipola - Hasalska gection of the Hahdunganuwa = Rasalaka
Road which was given top priority in the Sri Lankan priority
list as the rehabilitation of this secticn by the RDA has
already been decided. Conversely, Mahwatenna Road and a
gravelled section of Maraka Roéd which were not included in the

Sri Lankan priority list were added to the target roads.
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(3)

Nagadeega

The Nagadeepa area has a compact shape and vequires trunk roads
running in both a horizontal and vertical direction. A tight
road network can be achieved by the introduction of many branch
roads;'thefeby connecting isolated areas, conscolidating the

living environment and stimulating local development.

The Study Team also aftended a Project Comnittee meeting in the
Nagadeepa area in ovder to understand the local requirements.
The locations and current conditioms of the ryoads given in the
Sri Lankan priority list were then confirmed with the assis-

tance of local inhabitants,

The Nagadeepa area has one trunk road running in a east-west
direction and twe trunk roads rumning in a north-south direc-—
tion and these roads were given high priority to secure effi-
cient and safe public transport services. Semitrunk roads
connecting with trunk roads and playing an important role in
the transportation of agricultural preducts, as well as local
inhabitants, were also given high priority to achieve an

efficient road network throughout the entire Nagadeepa area.

Table 4-3-2 gives the priority rank of those roads subject to the
planned rehabilitation. The total length of roads schedule for

rehabilitation is described in (3} below.

Outline of Rehabilitation plan

The length of the roads scheduled for rehabilitation to be execut-

ed with Japanese grant aid is as follows:

Minipe Nagadeepa
Pavement Roads 23. 0k 34,5kn
Improvement (Paving) of Roads {20.4km) (15.0km)
Rehabilitation of Paved Reads { 2.6km) (19.5km)
Rehabilitation of Gravelled Roads 20.9km 10.1km
Total 43,9km 44, 6km
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Details of the plan are given in Table 4-3-3 and Flgure 4-3-2.

Road rehabilitation type

Road rehabilitation types in the Project area are following four

types,

Type I : Construction of asphalt pavement on existing gravel
road. '

Tyvpe IL : Repairing of broken surface course or subbase
course of existing.paved roads by overlay method.

Type III: Filling up pot holes of existing paved roads with
asphalt mixture, and covering with sealcoat over the
relevant section.

Type TV : Repairing deteriorated existing gravel road with

appropriate matevials.

Above mentioned road rehabilitation types are shown in Fig. 5~3-5

in Section 5.
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Table 4-~3-2(a)

Road Rehabilitation Priority List

and Subject Routes for Rehabilitation

(MINIPE)
ot e
I, Hettipola - Handungamuwa (1) 7.0
2, Lediyangala - Kubukandana (Part) (5) 5.7
3.  Radunna Tank - Karawgaha (Part) (6) 5.3
4, Devagiriya - Kanaththa (24) 2.4
5. Madekanda Road (27 3.6
6. Maraka Road (29) 5.7
7. Polonnaruwa Road (2) 6.9
8. Mahwatenna Road {30} 4,4
9. Gruwela&eya Cemetery to Mahaweli River (3) 1.9
10. Tungiriya - Madekanda Road (28) 1.5
11. D1 te Ulpothagéma (7) 5.2
12. D 1 to Mahaasmedduma (8) 1.9
13. Udawela-Co-op - Habutuwa (1) 4.5
L4, Pundalugasyaya Read (17) 1.2
15, Keenapessa to D 4 (9) 0.7
6. D 7 to Mahayvaya (10) 1.3
i7. Amuneyaya Road {4 1.4
18. Udawela Co-op to end of colony (12) 2.4
19. Weware Road (15) 2.0
20, Kolongada-Hospital (23) 0.8
21. Palugalla Road (16) 2.4
22, Meegalla Road (18) 1.2
23, ‘Wileyaya Road (19) 2.3
24, Muthettuthema to Main Canal (20) 3.7
25. I} 34 -~ Weragantota (21) 1.5
26, Radunna Road (25) 1.8

Subject Routes for Rehabilitation

Total length 78.2 km

The top 10 routes will be subject to rehabilitation by Japanese grant aid

cooperation
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Table 4-3-2(b)

Road Rehabilitation Priority List and Subject Routes for Rehabilitation

{NAGADEEPA)
Route Length
1. Mapakada-Kongaha Junction-Tissapura- (1) 16.5
Keselpotha=~50th Mile Post
2.  Andaulpotha - Tissapura (2) .9
3.  Kongaha Junction-Gemunupura : (3) .6
Senevipura~0rubeduwewa (49¢h Mile Post)
4. Kongaha Junction-l6th Mile Post {Mapakada) {(4) 1.5
5, Keselpotha to Arawatta (Part) (5) 1.9
6.  Abayapura to 20th Mile Post (Mapakada) {6) 4.3
7. Orubeduwewa temple to Diyetana Oya (N 1.2
8. Tissapura Dispensary to Rotawewa (8) 1.8
9. Keselpotha - Main Canal (10) 0.4
10. Hospital - Tract 10 (11) 0.5
11, Tract 2/Lot 59~Tract 3/Lot 01 (13 2.0
© (Via Kumbukottawela)
12, Tract 2/Lot 36-Tract 2/Lot 40 (14) 0.5
13. Tract 1/44 - Tract 1/57 (32} 0.7
14, Tract 5/0 - Lot 6/74 {15) 1.4
15, Tract 5 - Lot 5/23 (16) 1.0
16, Peradeniya Stores to Kolong la (17) 0.8
(47 1/2 mile pest)
17. Lot 5/105 to Lot 5/144 (19) 1.2
18. Lot 6/91 to Lot 6/84 (20) 0.3
19.  Senevigama (Bogaha Junction) Tract/158 (22) 0.6
20, 16 Boutique - Arawatta (near Laundry) (25) 0.6
21.  Gemunupura School - Gemunupura temple (28) 0.6
22. - Tract 5/Lot 37 - Abhayapura School (26) 1.4
23.  Abhayapura School - Tract 4/01 (27) 0.4
24,  Tract 4/Lot 8 - Tract 4/D1 (29) 0.8
25, Lot 6/223 - Mongaha Junction (23) 0.4
26. Lot 5/155 to Lot 5/175 (21) 1.0
27.  Traect 2/56 - Tract 2/46 (30) 0.6
28, Tract 2/04 - Trace 2/08 (31) 0.6
29.  Tract 1/19 - Tract 1/17 (33) 0.4
30, Tract 3/142 - Tract 3/109 (34) 0.5
31. Tract 3/139 ~ Tract 3/127 {35) 0.7
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32, Keselpotha - lkirivagoda (9) 2.6
33. Badulle (15th mile post) Road - Tract 3/FC 18 (12) 1.6
34, Husssin Stores to Puwakgaswela (18) 1.2
35. Lot 8/17 to Arawatta Vidyalaya (24) 1.4
Total Length 65.9 km

Subject Routes for Rehabilitation

The top 11 routes will be subjeet to rehabilitation by Japanese grant aid

cooperation
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CHAPTER 5 BASIC DESIGHR

5«1 TDesign Policy

5-1-1

(1

(2)

(3)

(4)

Basic Well Design Policy

Number of new wells

The required number of new wells for each area will be decided on
the basis of the design population for the project completion year
(1995) and the basic water supply unit adopted for the Project to
make up for the estimated water supply shortage of existing wells
in 1995, Communally used private wells will be included in the
number of existing wells. However, private wells for individual
use will be excluded in view of the fact that they tend to-dyxy up

in the dry season,

Deep tube wells

The deep tube wells with a hand pump to be constructed will be of
a similar type to those popﬁlarly used in Sri Lanka. Each well

will be provided with an apron and a drain,

Shallow wells

The shallow wells will be dug wells which are popular in Sri
Lanka. Hand pumps will not be provided in respect of local
opinion and, therefore, the wells will be open wells, A parapet,

apron and drain will be provided for each well.

Rehabilitation of shallow wells

- Type A -

Those dug wells without lining or with deteriorated lining con-
ditions will be rehabilitated to the same standard as a new
shallow well. 1In addition, the well depth will be dincreased to

obtain an adequate yield in the dry season,
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~ Type B ~

With regard to those shallow wells with relatively good lining
conditions but with broken or incomplete ground structures, the
ground structures wiil be either newly constructed or repailred.
The surface area surrounding the well will be sealed with clay to
improve water quality and the well depth will be increased as in

the case of Type A wells.
5-1~2 Basic Road Design Policy

In principle, the design will feollow the existing. design criteria
in Sri Lanka and the 1ongitﬁdinal and horizontal road alignments

will not be changed.

5~2 Design Criteria
5-2-1 Wells

The design criteria for wells are as follows.

1995

Types and purposes t deep tube wells ~ drinking water
shaliow wells — domestic water for
other than drinking purposes

T

Target year

Design basic water t 45%/day
supply unit

Service population : 20 households/shallow well

max., water carrying distance of 400m

Service area

Drawing method ¢ deep wells ~ hand pump
shallow wells - bucket

Pumping hours 2 hours/day

35 strokes/min.

Design strokes
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5-2-2 Road Rehabilitation

The design criteria

Carriage width
Shoulder width
Road width
Right of way

5-3 Basic Design

5~3-1

(1)

Rumber of new wells

ing desipn criteria.

1) Deep Wells

Daily yield/well

Yield/stroke

Design strokes

Yield/minute_
Pumping hours
Daily yileld

Supply volume

for.road rehabilitation are as follows,

Class I Roads Class I1 Roads

121 (3.6m) 10" {3,0m)
2'(0.6m) 2'(0,6m)
16’ 12!

33f 20!

In addition, the following guidelines and specifications enforced

by the Road Development Agency will be referred to.

Road Design and Road Construction Work Guidelines
Standard Cross-Section (Class I Roads)

Class T Road Specifications for Settlement Arveas

Rural Water Supply Facilities

The required number of new wells wag decided based on the follow-
The resulting number of new wells for each
area 1s given in Table 4-3-1, and their distribution by GS di-

visions is shown in Table A3-5-1 and Figure 4-3-2.

: 0.452/stroke
+ 35 strokes/min
: 15.7%/min
2 hours/day
: 1.89m%/day
: 5%/person/day

(drinking water)
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(2)

(3)

Required number of deep wells = (Population x 5&/day) +
1,8908/day '

Required number of new deep wells = Required number of deep
wells ~ Number of existing deep wells :

2) Shallow wells

Service population/well : 120 (20 households x 6)
Supply volume : 4DY/day

(domestic water)

Daily yield : 4.8m%/day

Yield/minute ¢ 208/min (minimum)

Required number of new .shallow wells = {(Population 3+ 120) -
(Number of existing shallow wells)

* Number of existing shallow wells = (Number of existing
communal wells + number of communally used private wells)

Number of wells to be rehabilitated

In accordance with the well survey.resultg and the basic design
policy, the wells to be rehabilitated were selected from among the
communal shallow wells and communally used private shallow wells
and vwere classified into A and B groups .(Table 4~3-~1 and Figure

3-5-1).

Deep well design

Deep tube wells will be drilled with a diéméter of 172mm (6 3/4")
at the upper part (i.e., surface soil'ahd strongly weathered rock
layers), and 1l4mm (4 1/2") at the hard rock 1ayer. These are
reasonable figures in view of the performaﬁce of those wells
constructed in Sri Lanka in the past and also in the light of the
pumping capacity of the planned hand pump. Since hard bedrock
exists below the soil and strongly weathered rock layers din the
Project Area, the drilling machine to be used should be capable of
both the rotary and impact (éir—hammer) driiling mefhods to deal
with both soft and hard rock layers. The well construction
companies and public agencies referred to in 3.8 possess this type

of drilling machine,
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(4)

The deep well structure will be protected by casing pipes ($150mm)

with a lower end sealed by cement mortar for the upper layers and

a simply drilled hole for the hard layer. The pump to be used

will be the push-up type and the pumping pipe should be long
enough to secure a sufficiently submerged section. Although the
actual pumping pipeflehgth will be decided for individual pumps
based on the pumping test results, a length of 15m.has been
tentatively decided assuming a minimum still water level of GL
-8m, a maximum water level drop of 6m, and a submerged pipe length
of lm. An apron made of concrete and a drain will be provided at

the surface for each well.

In view of current well problems caused by rusted pump materials,
the pumps, pumping pipes (visers), casing pipes, etc., for the new
wélls will be corrosion-resistant. The depth of each well was
decided based on the electric prospecting results, topography of
the target sites, and data on existing wells, PFigure 5-3-1 shows
the standard deep well structure with a depth of 30 ~ 50m and a
casing plpe length of 10m. The planned depth for each well is
given in Table AS5-3-1.

In the eastern part of the Nagadeepa area, however, the electric
prospecting results suggest the existence of unweathered rocks at
a relatively shallow depth and, therefore, the construction of
deep wells in this area may prove more difficult than in other
areas, While the basic design anticipates the construction of
deep wells (40 - 50m in depth), a thorough hydrogeological survey,
including test drilling, should be conducted at the detailed

design stage to avoid the construction of empty wells or wells

~with an insufficilent yield.

Shallow well design

Shallow ﬁells will be manually excavated open dug wells without a
hand pump. The hole diameter will be 2m and l.5m diameter con-
crete plpes will be placed for the entire well depth. The space

between the hole wall and the exterior of the concrete pipes will
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(5)

(6)

5-3-2

(1)
(2)
(3)

be filled with filter gravel at the bottom and sealing clay at the
top with ordinary soil between them. A parapet, apron and drain

will be provided at the surface for each well,

The depth of each well wa decided based on the electric prospect-
Ing results and data on existing'wells. Although the depth varies
(Table A5-3-1.), a standard depth of 8,0m has been decided. Figure

5-3-2 shows the standard shallow well structure.

Type A shallow wells for rehabilitation

Dug wells or lined wells with deteriorated or incomplete linings
will be rehabilitated by placing concrete pipes (diameter of l.5m
or 1.2m depending on the sizé_of the wall) using the same method
adopted for the construction of new sﬁéilow wells, The well depth
may be increased by 1 - Zm if necessary. The area surrounding the
well will be excavated to 3m and refilled with clay to prevent the
infiltration of dirty surface water. The standard structure is

shown In Figure 5-3-3,

Type B shallow wells for rehabilitation

In case of shallow wells with felatively good lining conditions or
with partially broken or incomﬁlete ground structure,.the ground
perimeter of the well will be sealed with clay or the grouhd _
structures will be reconstructed. If necessarf, the well depth
may be increased by 1 —_2m,and_éonérete pipes placed for the

bottom part of the well and the extended section (Figure 5-3-4).
Road Rehabilitation Design
The road rehabilitation design is in line with the basic policy

and takes the following rehabilitation objectives into consid-

eration,

Paving of unpaved bus routes.
Repaving and shoulder repair of heavily deteriorated sections.

Repair of pot holes and seal coating of slightly damaged sections.
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(4)

(5)
(6)

(N

(8)

(9)

Clearing of right of way; excavation for and construction of side
ditch; repair and/or recomstruction of drainage facilities (cul~
verts, ete.) crossing roads; paving of steep slope carriage way
and improvement of shoulders for gravelled roads.

Preservation of current longitudinal and horizontal alignments,
Paving

A road paving improvement plan waé proposed based on the technical
examination of the current road structure. This plan has been
adopted with the approval of the RDA and the rehabilitated road
structure corresponding to the current road conditions is shown in
Figure 5-3-5.

Standard cross-section

The standard cross—-section of tarred and gravelled roads are shown
in Figure 5-3-6.

The selection of roads to be rehabilitated (Table 4~3-3) was

based on the basic poliey described in 4-3-4 (1),

The following drawings for road rehabilitation work are given in
the Appendix,

A : general drawings for road rehabilitation

B : related structural drawings
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Fig. 5-3-6 Typical Cross-section
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(L

(2)

Rehabilitation Work

Rehabilitation works of the relevant Rural Development Project by

Japanese Grant Aid are as follows.

Fural water supply plan

Minipe Nagadeepa Total
~ Construction of deep wells 115 wells 44 wells 159 wells
- Construction of shallow wells 174 wells 53 wells 227 wells
-~ Rehabilitation of shallow
wells (Type A) 146 wells = 27 wells 173 wells
- Rehabilitation of shallow :
wells (Type B) 128 wells 40 wells 168 wells
(Total of shallow wells) 448 wells 120 wells 568 wells
Rural road rehabilitation plan
~ Pavement roads (Type I) 20.4 km 15,0 km 35.4 km
- Improvement (paving} of
roads (Type II) - 5.% kam 5.4 km
~ Rehabllitation (paving) of :
roads (Type I1) 2.6 kn. 14,1 km 16.7 km
- Rehabilitation of gravel
roads 20.9 km i0.1 km 31.0 km
43.9 km 44 .6 km 88.5 km

- 124 -



CHAPTER 6

PROJECT IMPLEMENTATION PLAN






CHAPTER 6 PROJECT IMPLEMENTATION PLAN

The following implementation plan is recommended in the event of the

Proje(:t's implementation With grant aid frOm the Government Of Japan‘

6-1

(D

Project Implementation

Project implementation organization

The Project will be implemented by the Trrigation Department under
the supervision of and in coordination with the Ministry of Lands

and Land Development (MLLD),.

The Irrigation Department will commission a Japanese consultant,
gelected pursuant to the Japanese grant aid system to prepare the
detailed design, Based on the detailed design, the irrigation
Department will then select a contractor through tenders with the
assistance of the consultant as required by the grant aid system
and will commission the selected contracter to conduct the con-

gtruction work under the supervision of the consultant.

On the Sri Lankan side, a Central Coeordinating Committee will be
set up by the Secretary of the MLLD for the smcoth implementation
of the Project which consists of various components. This Commit-
tee will be chaired by the said Secretary and will consist of rep-
resentatives of the government agencies and departments related to
the Project. The Irrigation Department will also appoint a
project director to assume the overall responsibility for project

implementation.

As yural water supply and road construction and malntenance are
under the jurisdiction of various agencies, the Land Commission-
er's Department (LCD), which takes the responsibility of the well
construction and the internal road rehabilitation will appeint a
Project Manaper to coordinate the work at project level. The

construction and maintenance of the trunk roads will be
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(2)

(3)

responsibility of the Road Development Authority (RDA) and there-
fore their assistance for supervision of the construction will be

requested for these roads (Figure 6-1-1),

The MLLD is currently undergoing an organizational change to
correspond to the organization of the Provincial Coﬁncilé {(in each
oi the 9 provinces) which were intreduced following the.drgaw
nizational reform of local administration. However, it appears
that this ongoing change will not affect the organizational

structure for project implementation.

Consultant

A Japanese consultant, selected pursﬁant to the Japanese grant aid
system, will be responsible for the detailed design and the

supervision of the construction work to be conducted with Japanese
grant aid under an agreement with the Irrigation Department., The

main components of the consulting work are as follows,

a. detailed design
preparation of tender documents, including technical specifica~
tions, for constrﬁction work
¢. agent for tender procedure and analysis/evaluation of bidders
d. provision of advice at the time of contract negotiations with
successful bidder
e. supervision of construction work
— Feeder roads and wells concurrence of the LCD Project
Engineer

- Trunk roads concurrence of the RDA Project Engineer

Contractor

The construction work will be conducted by a Japanese contractor,
selected pursuant to the'Japanesé grant aid Sysfeﬁ, under an
agreement with the Irrigation Department. The contractor will
conduct the assigned.éonstruCtion work under the supervision of

the consultant,

- 126 -~



The 8ri Lankan side will conduct the tender procedure using the
consultant as its agent as described in (2) above and, following
negotiétiqns, will conclude the contract with the successful
bidder (contractor). The contract will be a turnkey contract
whereby the same contractor is respounsible for the commencement
and completion of the work and the completion of the work spec-

ifjed in the contract within the specified schedule,
In regard to the actual implementation of the construction work,

part of the work will be subcontracted by the contractor to Sri

Lankan contractors, public agencies and/or organizations.
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6-2 Division of Preject~Related Work

~An appropriate division of the Project-related work to be undertaken

by the Japanese and Sri Lanken sides is as follows.

(1) Work to be undertaken by Japanese side

1)

2)

Implementation of the following work

. Type Minipé Nagadeepa
Construction of Deep Wells 115 wells 44 wells
Construction of Shallow Wells 174 wells 53 wells
Rehabilitation of Shallow Wells 274 wells 67 wells
Rehabilitation of Paved Roads 23.0 km 34.5 km
Rehabilitation of Gravelled Roads 20.9 km 10.1 km

Consulting work for above (detailed design and supervision of
construction work).

(2} Work to be undertaken by Sri Lankan side

The following work to be undertaken by the Sri Lankan side has

been agreed upon with the Study Team and is confirmed in the

Minutes of Discussions (Appendix 1-4),

1)

2}

3)

&)

Acquire the land or right of way required for project

implementation.

Ensure the land or right of way required for the construction
of temporary access roads from existing rural reads to the

proposed tube well sites and roads.

Allow the transportation of vehicles, machine rigs and con-
struction equipment on existing national roads and rural

roads.

Exempt from import duties and incidental expenses and take the
necessary measures for the customs clearance of all materials,
equipment and spare parts brought into Sri Lanka for the
implementation of the Project, These exemptions shall be

subject to the existing Sri Lankan rules and regulations which
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5)

6)

7)

8)

10)

ave applicable for similar grant aid programs.

Assume commissions of the Japanese foreign exchange bank for

banking services based on the following banking arrangements.

(:) advice commissions of authorization to pay

(é) payment commission

Accord Japanese nationals whose services may be required in
connection with the supply of products and services under
verified contracts such facilities as may be necessary for

their entry into and stay in Sri Lanka for their work.

Exempt Japanese nationals from customs duties, internal taxes
and other fiscal levies which may be imposed in Sri Lanka with
respect to the supply of products and services under verified
contracts,

Bear all expenses, other than those to be borne by the grant
aid, necessary for the construction of the facilitieé, as well

as for transportation.

Provide facilities for the distribution of electricity, water
supply, drainage, telephone lines and other incidental facil-
ities to the Project site as required for the satisfactory

operation and maintenance of the Project,

Fully maintain the wells and roads which are constructed and

rehabilitated under the Project.
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6-3

6-3-1

Implementation Plan

Twe~Stage Implementation Tlan

The comstruction work to be implemented by the Japanese side for
the Project w111 take approx, two years and accordingly, the con-
struction period will be divided into two years (two stages)
pursuant to the Japanese grant aid system. In view of this
system, the time of implementation, work volume, weather con-
ditions and administrative division of the Project Area, it should
prove appropriate for the construction stages to correspond to the
administrative areas, i.e., the Minipe area and the Nagadeepa
area, Therefore, the construction work for the Nagadeepa area
will be conducted in the first stage in view of the smaller
construction work volume involved and the construction work for
the Minipe area will be conducted in the second stage. The
resulting work volume for each stage is given in Table 6-3-1. The

construction work for these two stages will partly overlap, as

described in 6-4 later.

Table 6-3-1 Construction Volumes by Stages
First Stage Second Stage Total
Nagadeepa Minipe
Construction of 44 wells 115 wells 159 wells
Deep Wells
Construction of 53 wells 174 wells 227 wells
Shallow Wells
Rehabilitation of 27 wells 146 wells 173 wells
Shallow Wells (A)
Rehabilitation of 40 wells 128 wells 168 wells
Shallow Wells (B)
New Paving 15.0 km 20.4 km 35.4 km
Rehabilitation of™ 19.5 km 2.6 km 22.1 km
Tarred Roads
Rehabilitation of 10.1 km 20,9 km 31.0 km

Gravelled Roads
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632

(12

Procurement Plan

Contractor

The contractor for the Project will be selected from Japanese
construction companies by means of the competitive tender bystem,
xncludlng qucllfications examination (see 6-1), While the con-—
struction will in principle be conducted by thls'Japanese
contractor, it is preferable that local construction companies
{sub~ contractors) and the local labour force be used as wuch asg
possible in view of econcmics, work contents, work volume and the
requirement to vitalize the local ecovomy. As described in 3-8-2,
the local censtruction companies and public agencies are believed
to be both qualitatively and quantitatively capable of performing

any work assignment for the Project.

Equipment Procurement Plan

In principle, the equipment and materials required for the Project
will be procured locally, With regard to equipment and materials
which are not locally available, or which are locally available
but of poor quality, or whose stable supply in terms of quality
and price cannot be expected, procurement in Japan will prove more
reliable and efficient in order to ensure completion of the

Project within the specified peried.

The main equipment and materials to be procured locally and those

to be procured in Japan are as follows:

1) Main equipment and materials to be procured locally

Construction equipment

Emulsion engine sprayer, Concrete engine mixer (0.3m?), Flat
cargo truck (4 ton and 8 ton), 4WD station wagon (85P5), Diesel
generator (50KVvA), Asphalt storage tank (3kg), Bulldozer (11
ton), Back hoe (0.7m%), Fuel tank (24k2) and Boring machine



(3)

Construction materials

Cement, Reinforcing bars, Concrete aggregates, Filter gravel
for wells, Bricks, Crushed stones, PVC pipes, RCC pipes,
Concrete blocks, Timber, Asphalt for road paving, Tar, Asphalt

emulsion, Steel materials, dynamite and hand pumps

?2) Main equipment and materials to be procured in Japan

Construction equlpment

Vibratory roller (2.5 - 2.8 ton), Engine type mower®, Motor
grader (3.lm), Macadam roller (8 - 10 ton), Tyre roller (8 - 20
ton), Water boser with sprinkler (5.5 - 6.5k&), Bitumen engine
spraver®, Dump truck {4 ton)*, Truck mounted (mobile) crane (5
. ton), Vibratory plate compactor ($60 - 100kg), Bulldozer (9
ton)*, Submergible pump (¢50mm, 1,5kW), Diesel generator
(5KVA)*, Coal pick hammer®, Dozer shovel (1.2m%), Wheel loader

(1.5 - 1.7m°) and Portable air compressor (2m®/min)*
while those items marked with an asterisk can be procured
locally, they will be procured in Japan as it will be cheaper

than renting them locally.

Construction wmaterials

Forms for concrete cylinders for shallow wells.

Points to note for construction work

Sri Lanka's religious and other customs should be properly re-
spected and particular attention paid to the following in the

course of the construction work.

1) Local inhabitants should be treated with respect as their

cooperation is essential for the success of the Project.

2) Despite the maximum use of the local organization, labour ferce
and construction methods in the course of project implementa-
tion, technically highly reliable construction results should

be achieved in view of the high expectations of the Sri Lankan
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6-4

3)

4)

5)

6)

Iy

8)

9)

‘side vis-a-vis Japanese technologies associated with Japanese

grant aild.

The capability of private companies and public agencies should

be carefully examined prior to subcontracting the boring work.

Particular attention should be paid to the above three ?oints
in the course of work contrel in view of the fact that the
crucial peints for work control are the pro&uétion 6f crushed
stones for road work, the provision of drilling'machines.for
deep wells and the production of councrete ecylinders for éhallow

wells.

Preparation work in the wet season should be efficiently
organized to ensure the efficient use of the limited con-

struction period in the dry season,

The water levels and yields of the target wells should be
checked during the period when the water intake from canals is

suspended in the dry season.

Due consideration should be given to not disturbing the normal

traffic in the course of the road work.

The sites for new deep wells must be carefully chosen on the
basis of the hydrogeclegical survey resulis to ensure a suffi-

cient yield.

An on-site simple water quality test should be conducted for
all newly drilled wells and a laboratory test using WHO stan-
dards should be conducted fof an average of ! in 5 deep wells.
In the case of shallow wells, the simple water quality test and
laboratory test should be conducted for an average of 1 in 5

wells and 1 in 20 wells respectively,

Implementation Schedule

As described in 6u3~1,'the Project will be iwmplemented in two stages

and the respective periods are given in Table 6~3-1., It is recom-

mended that the following implementatilion schedule be adopted
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following the signing of the Exchanges of Notes for project

implementation by the Governments of Sri Lanka and Japan,

Following the signing of the E/N for the first stage, the Sri Lankan
side (Irrigation Department) will immediately conclude the contract
with the consultant to initiate the detailed design work. This
detailed design, including a field survey, will be conpleted within
one and a half (1.5) months and will be followed by the tender
procedure to select the contractor. The consultant will cenduct the
tender procedure on behalf of the Irrigation Department and the
successful bidder will conclude the construction contract following
negotistions with the Irrigation Department. This contract will be
made within three months of rhe signing of the EfN and actual
construction work will commence within three and a half (3.5)
months.  The censtruction work for the first stage will be completed
within thirteen (13) wonths of the signing of the E/N. It is
expected that the signing of the E/N for the second stage will take
place five (5) months after the signing of the E/N for the first

stage in the middle of the first stage construction period.

The contract procedure for the second stage will follow that for the
first stage. BHowever, the contractor may be appointed instead of
being selected through the tender procedure. In either case, the
construction contract for the second stage will be concluded and the
construction work will commence within four months and five months
of the signing of the E/N respectively. Since the construction
volume for the second stage is larger than that for the first stage,
a construction peviod of twelve (12) months is planned so that the
work can be completed within seventeen (17) wonths from the signing

of the EfN.

The aboﬁe implementation schedule is shown in Figure 0-4-1.
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6-5 Project Costs to be Borne by Sri Lankan Side

Bank commissions : 250,000 {(Unit Rs.)
Compensation for damaged crop : ', 200,000
Acministration expenditure : 2,000,000
Transportation fee _ : 3,000,000
Site office construction cost : - 500,000
Sub~total s 5,950,000
Taxes
Custom duty and turnover tax : 5,090,000

Turnover tax on contract paymeuts : 7,200,000

Corporate income tax i 14,400,000
Individual income tax H 2,770,000
Sub-total : 29,460,000
Total ;35,410,000
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CHAPTER 7

- MAINTENANCE PLAN






(1)

(2)

CHAPTER 7 MAINTENANCE PLAN

Maintenance System

Wells

Following the completion of the Project, the maintenance of both
deep and shallow wells constructed or rehabilitated under the
Project will be the responsibility of the local Pradeshiya Saba in
each AGA division (joint organization of both public and private
sectors) which is currently fesponsible for the maintenance of
communal wells, The new and rehabilitated wells will, therefore, be
maintained by their local users under the supervision of the

Pradeshiya Saba. The styucture of the Pradeshiya Saba is as fol-

lows.
Structure of Pradeshiya Saba

Chairman .............. Elected
Secretary ............. AGA for Target Area
PSs Members ............ Representatives of GS Divisions
3 Clerks
2 Technical Officers
1 Doctor
I Librarian
4 Workers
2 Messengers

' Roads

After the rehabilitation work Ffor the target roads, maintenance work
for each type of road will be executed by each relevant authority.
Road maintenance is currently conducted under the following system

and this system ls expected to continue in the future.
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7-2

(1)

Road Category Responsible Office

a, Trunk Roads : RDA Executive Engineer's Offices
Stage I and II Udadunbara Engineer's'Office
Stage ¥YII and IV Nalanda Engineer's Office
Nagadeepa Mahiyangana Engineer's Office

b. Internal Roads Lénd'Commissioner, AGA Offiées

¢. Village Roads Project Managers' Offices (INMAS),

Divisional Development Councils

d, Canal O.M. Roads Yrrigation Department

With regard to trunk roads, an executive engineer of the RDA in each
area is responsible for their maintenance,’assiétgd by a deputy
engineer and several staff members. The agencles responsible for
the maintenance of internal roads and village roads vary a little
from area to area. While the Divisiohal Development Councils are
responsible in some areas, the Project Managers' Offices organize
the farmers to maintain roads in other areas due to the lack of
budgerary allocations for road malntenance, This situation is

expected to continue in the future,

Maintenance Plan

Wells

As described earlier, communal wells in the Project Area are cur-
rently maintained by the Pradeshiya Saba, Hoﬁever, due to the
insufficient budget, the daily maintenance work relies entirely on
the users and few maintenance records are availlable. 8ince the
existing wells are mostly openétype shallow wells, the problem of
mechanical breakdowns has not arisen. Howevef, deep wells have §
recently been introduced in the Stage III and IV areas and the local
inhabitants have begun to be aware of the importance of well mainte-

nance,

A firm maintenance system should be established for the deep wells

to be constructed under the Project. Howavér, épecial budgetary
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(2)

measures for the maintenance of the wells in the Project Area cannot
be expected in view of the tight financlal situation of the Govern~-
ment of Sri Lanka. Consequently, it is recommended that a self-

maintenance system for users be introduced by appointing a person

':esponsible for well maintenance under the guidance of the

Pradeshiya'Saba. The role to be played by the Pradeshiya Saba
should include the provision of public hygiene education for those
responsible for well maintenance, increasing the awareness of local
inhabitants of the importance of publié hygiene and the provision of
the basic training required for well malutenance. As the actual
maintenance will be conducted by local inhabitants, guidance should
be provided to achieve a maintenance system which does not involve
financing. Spare parts to meet the first two years' requirements
will be provided under the Project. However, the Pradeshiya Saba is

expected to supply these spare parts as it becomes necessary.

Roads

Assuming that the maintenance of village and farm roads will contin-
ue to be conducted under the present system, the following sug-

gestions are given to improve the maintenance work.

a. A road ihventory for village and farm roads should be prepared by
the velevant authority in each area as the first step of the road

malntenance plan.

b. A maintenance plan for each road should be prepared based on the

above inventory.

¢. Plans dealing with the utilization of comstruction equipment,
procurement of equipment and materials, required labour for
maintenance, and maintenance schedule, should be prepared based

on the maintenance plan referred to in b. above.

d. It is recommended that a request for cooperation be made to the

RDA with regard to that comstruction equipment which is not
possessed by the organizations responsible for road maintenance.
The underlying reason for this suggestion is that the full-time

possession of construction equipment for maintenance by these
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organizations cannot be justified in the terms of the frequency

of use, workshop construction cost and subsequent personnel

costs,

e. As far as the required labour is concerned, 1t is recommended

that farmers along the target roads be orgaﬁized to conduct the

actual work.
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CHAPTER 8 PROJECT EVALUATION

8~1 Effects of Project Implementation

The Implementation of the Project can be expected to have the
following effects.

(1) Stable Domestic Water Supply in Dry Season

The dependence on wells increases in the dry season in the Project
Area, particularly when the water intake to canals is suspended.
Moreover, many wells dry up in the same period, making it extreme-
ly difficult for local inhabitants to secure domestic water. With
the completion of the Project, however, those communal wells which
currently dry up in the dry season will provide a stable water
supply and the number of households per communal well supplying a
sufficient volume of water in the dry season will be reduced from
the present 50 to 20 due to the above improvement of existing
wells and the construction of new wells. In addition, a deep well
wiil be provided for a average of 60 households (i.e. one deep
well per three shallow wells). These deep wells will provide a
source of drinking water even in the case of the Project Area
being hit by a severe drought, thereby ending the fear of local
inhabifants of a water shortage and improving their standard of

living.

(2) Stable Supply of Hygienie Drinking Water

The well water form the planned deep wells will originate from
clean groundwater; therefore, these deep wells will provide local
inhabitants with a stable supply of hygienic drinking water,
improve the hyglene standard in the Project Area and reduce the
occurrence of diseases caused by unhygienic drinking water,
particularly dysentery which causes the highest number of deaths

in the Project Area.
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(3)

(4)

(5)

Reduction of Required Labour

The carrying of water is regarded as work for ﬁomen and children
in the Project Area. As many local wells dry up in the ﬁry
season, the distance over which it becomes necessary to carrj
water is particularly long (much further than the usual 20 -
500m). With the construction of new wells under the_?rojéct,'this
distance is expected to be shortemed to 150 - 300m in the dry
season, reducing the unproductive heaVy.labour on the part of
women and children and enabling them tb'direct their labour
towards farming which is the basis of their livelihood. The
effects of this additional labour on farming should be strongly
felt through an improvement in the standard of living and

development of the local economy.

Consolidation of Local Road NeﬁWork

The current road network if‘inadequate in the Stage III ahd v
areas, as well as in the Nagadeepa area, and the road conditions
are extremely poor, preventing the éxpahsion of bus sérvices in
these areas {(buses are the only means of transport). As a fesult,
the inhabitants are almost completely isolated'frqm neighbouring

areas,

With thé rehabilitation of roads under the ?roject, however, the
road network will be improved, allowing bus services to reéch
every corner, (The operating Office of the National Bus Service
has clearly stated that bus services will be increased following
improvement of the road network). The improved road network will
facilitate transportation and will expand the sphere of life, in
turn improving local living standards and stimulating the local

economy.

Stimulation of Local Communities

Exchanges between villages have not yet been fully éétablished due
to the poor village road conditions., With the rehabilitation of
roads, however, exchanges between ylllages will increase, stim-

ulating the social and economic lives of the communities.
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(6)

N

(8)

(9)

Marketing Improvement

Farmers currently find it difficult to ship their products due to
the poor road conditions which also prevent product buyers from
visiting the Project Area, As s result, the farming of cash

crops, including vegetables, is not feasible.

With the rehabilitation of roads, these problems will be solved,

stimulating agriculture which is the livelihood of local inhabi-

“tants and thereby increasing their cash income. The distribution

of input goods of agriculture and essential products will also be

improved, stimulating the local economy.

Other Socia)l and Fconomic Effects

Other effects of road rehabiliration include emergency transporta-
tion to hospital, quick dissemination of information and reduced

travelling times.

Multiple Effects with Irrigation Rehabilitation Project

The Project and the Irrigation Rehabilitation Project, implemented
with a yen loan, will complement each other to achieve multiple
effects, further accelerating and securing economic development in

the Project Area,

Correction of Gaps Between Communities

The implementation of the Project will close the current gaps
between the standard of living and the social and economic infra-
structure level of the Project Area and the neighbouring Mahaweli

River Development Project System C Area.
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8~2 Appropriateness of Project Implementation

The Impleméntaﬁion of thé Project, consisting of well construction
and road rehabilitation, is expected to achieve the various social
and economic effects described in 8.1, .The number of inhabitants to
benefit from well construction under the Project will be as high as
54,000 in the Minipe area and 15,000 in the Nagadeepa area. The
rehabilitation of roads will similarly benefit 25,000 inhabitants in
the Minipe area and 15,000 in the Nagadeepa area. Despite these
positive achievements of project impleméntation, howgver, it will be
difficult for the Government of Sri Lanka to independently implement
the Project due to financial constraints. Therefore, the provision

of Japanese grant aid for the Project is deemed appropriate.

The size and contents of the Project indicated as a result of the
Basic Design Study are also deemed appropriate in terms of the
project size for Japanese grant aid cooperation and the contents of

the original Sri Lankan request.

From the viéwpoints of the existing National Development Plan of Sri
Lanka, the contents requested by Sri Lanka, the level of rehabilita-
tion, the implementation plan and the maintenance plan, the size and
contents of the Project indicated as a result of the Basic Design

Study are also deemed appropriate.
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9~]

CHAPTER 9 CONCLUSION AND RECOMMENDATION

Conclusion

Sri Lanka is an agricultural country and the Government of Sri Lanka
has been expending a large amount of capital and labour on large-
gcale agricultural development efforts, particularly in the dry
zone. These past development efforts are beginning to bear fruit
and the production of rice, the staple food, is now almost self-
sufficient. At the same time, however, in addition to the problem
of budgetary deficits, the problem of an unequal standard of living
between existing villages and new settlements has arisen as a result
of the past inadequate provision or maintenance of the social and
economic Infrastructure in these existing villages. The Government
of Sri lLanka has, therefore, recently shifted its the priorities in
its economic adjustment measures to improving the living standards

and consolidating the infrastructure in rural areas,

The Project Area is a typical agricultural area suffering from the
above-mentioned problem and is adjacent to the Mahaweli River
Development Project System C area which is a model area for new
development efforts. The social Infrastructure of the Project Area
is particularly poor in terms of a stable domestic water supply and
efficient road network, hindering the improvement of the standard of

living.

The implementation of the Project can be expected to achieve such
effects as a stable supply of domestic water which constitutes the
most basic requirement for human life; improvement of hygiene
standards; reduction of unproductive labour; improvement of the
transport network; vitalization and development of local commu-
nities; improvement of marketing; modernization of villages; in-
crease of agricultural production; and a higher standard of medical
care, etc. This will assist the Project Area to improve its living

standards and narrow the various gaps between the Project Area and

nelghboring areas.
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The Project 1is also in line with the current national Development
Plan, Its size and éontents are appropriate in view of the Govern-
ment of Sri Lanka's current constraints on new investment and the
reguirements for a Japanese grant aid project. In conclusion,
therefore, the Project is believed to be appropriate to qualify for

grant aid from the Government of Japan.

Recommandations

The implementation of the Project is expected to greatly contribute
to the improvement of the social and economic infrastructures of the
Minipe and Nagadeepa areas and also to upgrading the 1living stan-
dards in these areas. Given Sri Lanka's current financial situa-
tion, however, it will be difficult to expect the taking of special
budgetary measures for the maintenance of the facilities to be
constructed under the Project. Self-maintenance by the local
inhabitants will, therefore, be of erucial importance. In this
context, the Government of Sri Lanka is strongly recommended to
provide basic education on the Importance of the maintenance of the

facilities and basic maintenance skills to the inhabitants.

The road network and distribution conditions in the Minipe Stage I1I
and IV areag will be improved with the completion of the rocad
rehabilitation, thus stimulating the social and economic activities
of the local inhabitants. However, these areas will still be
geographically isolated from other areas due to their being bordered
on three sides by a mountain range, the Mahaweli River, and the
conservation area respectively., The Govermment of Sri Lanka plans
to construet a bridge over thie Mahaweli River to remove the largest
constraint on the econbmic development of these areas (2-3-2), If
this bridge construction project is implemenfed, these areas will be
directly connected with the Mahawell River Development Project
System C area which is.a large economic zone, thus removing the
above constraint, multiplying the effects of the Project, and
largely contributing to increasing embloyment opportunities'for the

second and third generations. This bridge construction will also
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increase the effects of the Irrigation Rehabilitation Project
(2-2-2).

Tt is, therefore, highly desirable that efforts to realize the early

implementation of the bridge construction plan be encouraged.
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1~1 List of Study Team Members

Tetauro HIRANQ, Team Leader & Road Road Planning
Director,
Land Improvement Engineering Center
Tohoku Regional Agricultural Office

Ministry of Agriculture., Forestry and Fisheries

Hiroshi HOSOTANI, Groundwater Development
Planning Department
Chuugoku~Shikoku Agricultural Administration Office

Ministry of Agriculture, Forestry and Fisheries

Tadanori SUZUKI, Project Coordination
Grant Aid Planning & Survey Department

Japan International Cooperation Agency

Tsuneo AMANO; Rural Development Planning
(Team Leader of Comnsultant Party)

Japan Engineering Consultants Co., Ltd.

Katsuvuki IGARASHI, Hydrogeology & Deep Tube-Well Digging

Japan Engineering Ccensultants Co., Ltd.

Ko KUWATA, Road Design

Japan Engineering Conmsultants Co., Ltd,

Hideyuki WAKATABI, Geology & Land Survey
Japan Engineering Consultants Co., Ltd.
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1-3 List of Interviewed Officials

Department of External Resources, Ministry of Finance and Planning

Senarat Weerapana Asst, Director’

Ministry of Lands & Land Development (MLLD)

Nanda Abeywickrema Secretary

D.G. Premachandra Addl. Secretary, Director of Irrigation
Management Division

K.W.M.P, Mapitigama Addl., Secretary (Admn)

S.M.F. Marikkar Director (Planning)

S. Malalasekera Deputy Director (Planning)

Settlement Planning and Management Division, MLLD

Ananda $. Weerasinghe Director
T. Hewege Deputy Director
D, W. Abeywickrene Deputy Director

Irrigation Management Division, MLLD

P. Semnarath Addl. Director
D,J.D.W. Ratnayake Project Manager Minipe
H.W.A, Pangnadasa Project Manager Nagadeepa

Irrigation Department, MLLD

K.D.P. Perera Director

L.T. Wijesuriya Deputy Director (MIRP)

E,P. Wimalabandu Deputy Director (Major Const)
K.A.T, Nikapitiya Deputy Director, Kandy Range
Siriwimal Ranatunga Irrigation Engineer Hasalaka Div.
R,A.D,J.K, Ranaweera Irrigation Engineer Mapakada Div.



Land Commissioner's Department, MLLD

A.A. Wijetunga Land Commisgioner

M.5. Wickramarachchi Addl. Land Commissioner
D.B, Jajasekera Asst, 1..C. (Technical)
Tanath Gunaratne Asst. L.C,

Water Resources Boavrd, MLLD

Millavithanachchi - Addl. General Manager

Mahaweli Engineering and Construction Agency, Mahaweli Authority

N.G,R. de Silva Chairman

Mahaweli Economic Agency, Mahaweli.Aﬁthority

Jayantha Jayewardene Addl, Managing Director/General Manager

Road Development Authority, Ministry of Highways

B.M. de Soysa General Manager

G.S5. Haththotuwegama Director, Engineering Service Division
M.G.E. Perera Deputy Director Highway Designs
G.L.A.J. de Silva Deputy Director Bridge Pesigns

K.W. Yernando Deputy Director Traffic Planning

National Water Supply and Drainage Board

A.P. Chandraratna General Manager

C.J.A, Stambo Asst, General Manager (Ground Water)

Kandy Kachcherd

K.W.E., Karalliyadda Addl. Government Agent & Deputy Land
Commissioner
R.B. Abeysinghe Asst. G,A. Hasalaka



Matale Kachcecheri

Y.M, Dayaratne Banda

D.M. Karunatne

Matale IRDP Office

S. Jayaweera

Badulla Kachcherid

D.M.P.B. Dassanyake

K.A.J. Kahandawa

W.A. Jayawiclerama

Pariament

Luxman Seneviratne

KAMPSAY-KRUGER

H, Guldager
Hans Guldager

Embasay of Japan

Yagsunari Hamamoto
Minehisa Takada

Kazuhiko Maruyama

JICA Sri Lanka Office

Jiro Hashiguchi

Tetsuo Amagai
Hiroshi Niino

Addl. Govermnment Agent & Deputy Land

Commissioner

Asst. G.A. Wilgamunth

Project Ddrector

Government Agent

Addl. G.A. & Deputy Land Commissioner

Asst. G,A. Redemaliadda

Member of Parliament Mahiyangana

Acting Project Manager

Chief Hydrogeclogist

Ambassador
Councilor

First Secretary

‘Resident Representative

Assistant Resident Representative

Assistant Resident Representative



APPENDIX 1-4

MINUTES OF DISCUSSIONS ON THE
BASIC DESIGN STUDY
F OR
MINIPE AND NAGADEETPA

RURAL DEVELOPMENT PROJECT

In response to the requéest of the Government of the
Democratic Socialist Republic of Sri Lanka, the Government of
Japan decidaed to conduct a Basic Design Study on the Project for
MINIPE and NAGADEEPA Rural Development Project (the Project) and
antrusted tha. study to the Japan International Coopesration Agency
(JICA). JICA sent to Sri Lanka the study team (the Team) headed
by Mr. Tetsuro Hirano, Oirector, Land Improvement Enginesering -
Center, Tohoku Reglonal ﬁgrlcultural Office from July 26 to
Septembsr 10, 1988,

The Team had a series of discussions on the Project with the
officials concerned of the Government of Sri Lanka headed by
Mr. HNanda Abeywickrema, Secretary, Ministry of Lands and Land
Dévelopment, and c¢onducted a fTield survey in the proposed aiea.

s a result of the study, ©—oth parties agreed to recommend
to their respective Governmebts that tha major points of
understanding rsached betwsen them, attached herewith, should be
examined towards the realization of the Project. N

August 18, 1988

F 3P Eﬁg E} - N, /slx

TETSURO HIRANO : ' HANDA ABEYNIC(;EMG
lLeader of Japanese Basic Deolgn Secretary
Study Team Ministry of Lands

JICA . and Land Development

A - 10



The Projgct aims at raising up the living standards of
pgopla in .tha MINIPE and NAGADEEPA area, improving the
dlffereqce in the social infrastructure standards between
the Project area and the newly developed neighbouring areas.

The site 6f the Project iz MIMIPE and NAGADEEPA
(site map is attached an annex 1)

The Project components requested by the Sri Lanka side in
July 1987 were as follows:
1) Rural Water Supply

The Project includes construction of wells and

rehabilitation of existing wells which meet safe
drinking water standards.

' MINIPE =~ NAGADEEPA
a) Repair of existing wells 500 wells 100 wells
b) New shallow weils - 110 wells B85 wells

c) New tube wells 50 wells 20 wells

(2) Road Rehabilitation
In order to improve the transportation of agricultural
products and materials within the area and to
ameliorate farming and daily activities of inhabitants,
the Project includes the rehabilitatior of farm roads
and village roads.

MIMNIPE NAGADEEPA
Village roads 19 Km & Km
Farm roads 12 Km . 12 Km

However figures given in 3.{1} and 3.(2) above are
being reviewed. Revised requirements will be intimated

to the Team within a week. A

a - 11



The Depa%tment of Irrigation is ths overall:® esxecutive and

implamenting agency Thae HMMinistry of Lands and Land

Development shall supervise and coordinate the‘Project;

The Sri Lanka side has understood Japanaesse Grant Aid System
explainad by the Team which includes a principle of use of a
Japanese Consultant Firm and a Japaness Contractor for the
construction and supply of material. A '

The Government of Sri Lanka shall take the necessary

measures as listed 1in annex II and shall accomplish these

maasures on condition that Grant Aid for the execution of
the Project iz extended. . ,{

A - 12
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ANNEX XX

To acguire the land or the right of way required for'the
project implementation. ' :

To ensure the land or right of way necessary fbr
construction of the temporary access roads from the existing
rural roads to the proposaed tubewell sitess and roads.

To allow transportation of wvehicles, -machine rigs and
construction equipment on the existing national roads and
rural roads.

To exempt import duties and 1nczdental expenses and to take
nacessary measures for customs clearance of the materials,

equipment and spare parts brought for the implementation of
the Project. These exemptions shall be subjéct to the
existing Sri tL.ankan rules and regulations which are
applicable to similar grant aid program.

To assume commissions to the Japanese foreign exchange - bank
for banking SEFVlLES based on the banking arrangement as
follows:

5.1 Advising Commission of Authorization to Pay

5.2 Payment Commission

To accord Japanese nationals whose services may be required
in connection with the supply of products and services under
the verified contracts, such facilities as may be necessary
for their entry intoc and stay in Sri Lanka - for the
parformance of their work.

To exempt Japanese nationals from customs duties, internal

taxes, and other fiscal levies which may be imposed in  the
recipient country with respect to the supply of products and
sarvices under the verified contracts.

A - 14



10.

To bear all expenses, othaer than those to be borne by the

grant aid, necessary for the construction of the facilities
as well as Tor the transportation.

To provide facilities for distribution of electricityywater

_ supply, drainage, telephones lines and other incidental

facilities to the Project site, as required for satlsfactory
operatlon and malntenanbe of the project.

To fully maintain the wells and roads which are constructed
and rehabilitated under the Japanese Grant Aid in
cooperation with Department of Irrigation, inhabitants and
other relevant authorities concerpsd under the coordinating
role of the Ministry of Lands and Land Development.

i

A - 15



MINUTES OF DISCUSSIONS

THE DRAFT REPORT OF THE BASIC DESIGN STUDY

FOR MINIPE AND NAGADEEPA RURAL DEVELOPMENT PROJECT

At the request of.the Government of the Democratic Socialist Republic of
Sri Lanka for Japanese grant aid on the Project fﬁr.the Minipe and.Nagadeepa
Rural Development (hereinafﬁer referred to as "the Project”),the Government
of Japan decided to conduct a Basic Design'Study (hereinéfter referred to as
"the Study”) on the Project and the Japan Internatioﬁal Cooperétien Ageﬁcy
{(JICA) sent the study team headed by Mr.Tetsuro Hiranp} Director, Land
Improvement Engineering Center,.Tohoku Regional Agriéultural Office, Ministry

of Agriculture, Forestry and Fisheries from July 26 to September 10, 1988.

As a result of the Study and discussions, JICA prepared a Drafi Final
Report on the Project and dispatched a Mission to explain and discuss the

Report. starting from November 29 to December 8 , 1988,

Both parties held a series of discussions of the report and agreed to
recommend to their respective governments that the major points of
understanding reached between them, attached herewith, should he examined

toward the realization of the Project.

5 Becember , 1988

2 BUE)

TETSURO HIRANO A. A, WIJETUHGA

Leader of Japanese Basic Acting Secretary

Design'study Team Ministry of landz & Land
Develonment

A - 16



HAJOR _POINTS OF UNDERSTANDING

The Sri Lanka side has agreed in principle to the basic design

proposed in the draft final report.

The Sri Lanka side understood the system of Japan's grant aid
programe and confirmed the arrangement which is mentioned in the minutes

of discussions on the Prqject signed on August 18,1988 between Japanese

team leader and Secretary of Lands and Land Development

The final reéort (15 copies in English) on the Project will be

submitted to the Sri Lanka side by April, 1989.

ol

A~ 17
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'2.

3.

5.

6.

Te

. 10,
1.
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13.
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APPENDIX 1-5

Ministry of Lands & Land Development
Settlement Planning and Management Division

Priority List of Road Rehabilitatfoen
in Minipe Scheme (Stage X-IV])

(Prepared in Consultation with farmer leaders
in Minipe Scheme)

,
‘LL%]@’f &

Deacription of Road Condition of Currently maintaln { Length to
S ' the road by ba rehabi=}.
litated,
Hasalaka - Hettipola ' Part mettled Ro&d.Dev. authority {44.4 K.»
) and tared.
Handungomuwa (Trunk read) ‘Part Gravelled
‘Polonnaruwa Road (' upto temple) | - Gravelled Land. Comm. Dept. 6,0 K,m:
Oruwelayaya Cemelry to - Gravelled Divisional Dav, 4.8 K.
Mahawell River council -
Amunefaya Ré. {Pert} Gravelled Divisional Dev,coun.| 2.4 K.m'
leidiyangala to Kumbukandana Gravelied Diviasional Dev.coun,j &,0 x.m!
(Part) "
Radunna Tank to Karawgaha (Part)] - Gravelled Divisional Dev,coun.] 4.0 K.m.
.D 1 to Ulpcthagama Gravelled Land Comm. Dept. 4.0 Kem'
b 1 to Mahaaswedduma Gravelled Land Comm. Dept. 2.k Koo
Aheenapessa to D b - Gravelled Land Comm, Dept. 0.8 Kem.
D 7 to Mahayaysa Gravelled Land Comm. Dept.. 0.8 Kim
Udawela Co-op. to Habutuwa Gravelled Land Comm. Dept.- £.8 Ko
Udawela Co-op. to end of the Tared Land Comm, Dept. 2.4 K.n
colony ;

Udewelapola to D 25 Tared (1.2 k.n){Land Comn. Dept. 1.6 Kom
Damhagahawela Road Tared (2.4 k.m)]Land Comm. Dept. 3.2 K.m
Gravelled

(0.8 k.m)
Weware Road Tared (2.4 K.g}|Land Comm. Dept. 9.6 K.
Gravelled
(7.2 k.m}| Land Comm: Dept.

A - 18



i6.
17.
18.

19;

24,
22.
23.
24,
25.
26.
27.

28.

a8

Beacription of Road

Condition of
the road

Currently
maintain by

Length

to ba -
rehabi~
1itated

Palugalla Road
“Pundalugasyaya Ro;d
Heégalla Road

Wileyaya Road

Muthettuthena to mein chanal
D 3% - Weragantota

D1 «D 13

Kolongeda_to Hospital
Devagiriya -~ Kanaththa
Radunna Road

Keravgnhawewa - Kumbukandana

Madekanda Road

Tungiriya - Medakanda Road

4

Gravellad

- %

Gravelled

Gravelled

L]

Gravelled

Total

A - 19

Land Comm, bept.
Land Comm. Dept.
Land Comm. Dept.

land Comm. Dept.

7.2 Kom
9.6 k.m
" 9,6 Kum
7.2 K
4.5 Kom
2.8 Kom
3.2 Kum
2.5 K.m
2.5 K.m
;.5 Ko

1.0 K.m

3.0 K.m




Minlstry of Lands & Land Development
Settlement Planning and Management Division

Priority List of Road Rehabjilitation

in Nagadeepa Scheme

(Prepared in Consultation with farmer

leaders in Nagadeepa Scheme)

I

2.

Jo

A - 20

Description of Road Condition of Currently . Length tb
the road maintain by be rehabi-
litated
Hapakada -~ Kongaha Junction 1, Part mettled Land -Comm. Dept. 12.8 K.m
i and tared . :
-~ Tissapura- Keselpotha 50th mile {about 8 k.m)
post
12, Part Gravelled . .
Andaulpotha - Tissapurd 1. Part mettled Iand Comm. DPapt. 8.0 K.m
and tarad
. (0.5 Koni)
2, Part Gravelled
Kongaha Jungtion - Gemunupura 1, Part mettled Land Comm. Dept. 11.2 K.m
~ Senevipura - Orubeduwesa and tared
(49th mile post) (2.% K.m)
2. Part Gravelled-:
Kongaha Junction - 16th mile post ]1. Gravellead Land Comm, Dept. . 3.2 Ko
(Mapakada} .
Kedelpotha to Arawatta (BOP Road) Gravelled Land Comm, Uept. 5.6 K.m
Abeyapura to 20.th mile post Gravelled Land Comm. Dept. 5.6 Kam
(Hapakada)
Orubeduwewa Temple to Diyabana Oya Gravelled land Comm, Dept. 1.6 K.
:s=nn:::mﬂzaan:ngggu:gzgzg};g 48.0 K.m

::‘::rn:an::saa:naaa:n::unugasﬂﬁ'!:x===r== SrrzuRonmmesitmERanNgE NEss
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Hinistry of lands & Land Development
Settlement Planning and Management Division

Priority List of Village Road Rehabllitation

in Nagadeepa Schems

At @

Description of Road

Condition of Maintain by Length to
the road be rehabi-
- litated
. 1.4 Tiesapura Dispensary to Rotawewa Gravelled land Comm. Dept. 3.2 Ko

2.} Keselpotha - Ikiriyagoda Gravelled land Comm. Dept. 3.2 Kum

»,| Keselpotha - Main canal Gravelled land Comm., Dept. 0.8 K.m

' °

L. Hospital « -~ Tract 10 Sandy Land Comm, Dept. 0.8, K.m

N

5. Badullm {(i5th mile Post) road- Sandy Land Comm, Dept. £.8 K.m
’ - Tract 3/FC 18 . o ) 4
. 6.8 Tract 2/lot 59 - Tract 3/Lot 01 Sandy Land Comm. Dept. 2.4 Kum

{via Kumbukattawela) . .

74 Tract 2/lot 46 - Tract 2/Lot 41 Sandy Lend Comm, Depi. 0.8 K.m

8. Tract 5/0 . Lot 6/74 ° Sandy Land Comm.‘Dept. 2.4 Kum

9. Tract 5 - lot 5/23 Sandy Land Comm, Dept. 1.6 K.m
10.} Peradeniya Stores to Kolongala Sandy Land Comm. Dept., 1.2 K.m

(&7% mile pont)

‘.{ Hussain storeas to Puwskgaswela Sapdy Land Comm. Dept. 1.2 Kum
120 Lot 5/105 to Lot 5/1h4 {Tract 5) Sandy Land Comm, Dept. 1.2 K.m
13.] Lot 6/91 to Lot 6/84 Sandy Land Comm, Dept. 1.2 K.m
ik.] Lot 5/155to 1ot 5/175 {Tract 5} Sandy Land Comm, Dept. 1.2 K.m
15.] Senevigama (Begaha Junction) B

~ Tract/Lot 158 Sandy Land Comm, Dept. 0.8 K.m

16.] lot 6/223 - Kongaha Junction - Sandy Land Comm, Dept. 0.8 K.m

17.] Lot B/17 to Arawatta Vidyalaya Sandy Land Comm. Dept. 2.0 K.m
18.] 16 Boutique - Arawatta (near - .

: Laundry} Sandy - Land Comm. Dept, 0.8 Kom

A - 21




r’vL |

Dascription of Hoad Condition of Haintain by Length to .
the road be rehabi-
1itatad
19.] Tract 5/lot 37 - Abhayapura Sandy land Comm. Dept. -3.2 Kem
. : School E
; . 3
20.] Abbayepura School - Tract 4/D1 Sandy Land Comm. Dept. 2.4 Kum
. |
210 Gemunupura School - Gemunupura - Sandf Land Comm. Dept. 1.2 K.
Temple . '
22} Tract 4/1ot 8 - Tract 4/D Sandy Land Comm. Dept 3.2 Km
)
R 40.4 K,

A - 22
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10,

11.

12,

13.

List of Collected Dafa and Docﬁments

Helping the Rural Millions in Sr

- Central Bank of Sri Lanka

Ecohnomic & Social Statistics of 8ri Lanké 1986

- Central Bank of Sri Lanka

Drought Hazard and Rural Development 1986

- Central Bank of Sri Lanka

Economic Performance the First Half 1987

- Central Bank of Sri lLanka

Statistical Pocket Book of the D
Lanka 1987

~ Ministry of Plan Implemen

i Lanka 1983

emocratic Socialist Republic of Sri

tation

Sri Lanka Socio-Economic Data 1988

-~ Central Bank of Sri Lanka
Census of Population and Housing
-~ Minister of Finance and P
Demodraphic and Health Survey 19
-~ Ministry of Plan Implemen

Report on the 1985 Survey of Bus
Investments in Sri Lanka 1983/

- Central Bank of Sri Lanka
Price and Wage Statistics 1985
- Central Bank of Sri Lanka

Statisfical Abstract of the Demo
Lanka

- Ministry of Plan Implemen
Annual Report
- Central Bank of Sri Lanka

Annual Statement of Reservoir Re
Regervoir) 1971 - 87

- Trrigation Department
Reference Crop Evapotranspiratio
- Irrigation Department
Planning for Rehabilitation of S
-~ Irrigation Department
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Fig., A~3~3-2

Geological Map of Sri Ldnkﬁ
by P.G. Cooray (1968)
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Fig A-4-1  apparent specific resistivity curve
8 8
v
g |8 o
: N
Tk -3 -?. : L
- E
o O &
% E §
.X e _g‘
: P2 o il x + O
P '
: n.§' @ L
X ) o
i
F oo I3 Lo
b
) . | -
é T T v L] 1) T T T T
& § § % 8 8 & o g & § B E & 2
o - - “ =
o B % o E
il 3 !
enfes AJ1a1)51sey 217109dS jualeddy é:': anjep AJ1AlSIsay 01]100dg jualeddy.
£y
3 o
8 8
: -8 § - 8
g . . , =
* ikg AN
. Lg “g 3 8
* El
- & @ . - R
X — ]
: Elw
Lo o _g &
2|8
L 0 2 e o
X
2 ©
]
L o || [ . - o
2]
W T -
b
8 8 8 8§ 8 8 & <« % 8§ &8 § 8 2 &
~ - . 2 A - —
o E i S5
g > Sé
onfep A31AY3Sisay D1j1oeds juoseddy ".;‘.:—: en[ep £1Al1STSoY S1J100dg jusIeddy
- 13
A ~ 36

Depth

Ta {m)

40

HIC

BI1O

a {m)

Depth

£ 59}30 Jwa}

x

Specific

Rezistivity Vales

}H’ 125

3000

 Spaciilc

Retisiivity Valuve

2840



resistivity enrve

specific

apparent.

Fig A3-4-1

5212

08s Tm:_mTuom.mo.mmv_ omL mmi siz |

_ 05 o\. onRiTy A)TALTITDY

21319243

{ul D mdag
g

Coz oot o8 0z ol

i . A i

oz

- 0%

-00o%

e
g
onfep £31A13SISeY 91J10edS jualeddy.

o0t

ooz

>0008 262
Nzt

gl -3

oose || ees | oSt - | o _ g |

oﬂ Rta) A3 1IA})FiRay
2131365

W) 2 . pydag
ooz oo o5 02 o g

-

oz

- 0%

(W -5}

002

#

- 004

onfep A11A13sisey 21J1ods jusieddy

~ 0001

it ~ 3

COCE

mebols

o] 41 0Ov | Ot ol : aniEg A11A135TSBY
_ Lo sz loef o for o 51119945
{u}y b yidag .
02 ol 1+ z
; A : X 0z
x =1
: B
X x w
Lo =1
H
001 =
x (W-tt &
v =
- 002 o
@
-
=
L cog <
N
L0001 5
00,0} P~
¢c1-3 o0
I
i { snye, K3larrsieey <C
cog paleieiess| osy | oy | 22 | g1 v o A,
(W e pdeg _
oz ol 8 0, 2 .
AR oz =
h=]
=
.y
]
- 0% -
H
L 0o =
(w-wpy ©
m
oy
L ooz ,
“
o
ot
=,
L 00% <
g
&
L 000t
0002
6 -3



resistivily curve

apparert  specilic

Fig AJ-4-1

>000%

(1
i &11A138]59Y lgiaf # an[ey AyTAjTRIEey
0 _83 E oRgl +&omm oiz _ 8ol ﬁ_ eniTy oslooig] sia| ~ o3| ose ozl 2L _ 2g _ o
) J 2110945 _ 4 21310045 -
(w} D yydeg (w) o yidag
coz o0l s oz o1 G z : ooz I 0% oz ol % z !
ON o L i 1, i ON
2 z
B B
] B
e ~
= g
oS - Lo =4
g ) g
x 001 o % -001 =
« . - x {Wagy) © {w- &
T D = x 4] P
x . ooz d m . - 002 s H
- T-X 73 -t
- [~
~ te
oty » x ..Uﬂ
x . = B ’ <
- + X x aned
- Loos p d L oog <
o = 5
x m -nl.-
00 ! L0001 @
coce : ooz 0
81 -3 pi=-3 g
: * 000 : i
= L]
. 1 T T
>0001 TSL Omi el _ [s1-23 _ og _Bm_ og mmm._n_uw.w oﬂ enmy h:“__wmﬁm 022 _m ?wwﬁo_v_ nmp_.w 629 _ sz ﬁ _m_ el _ 06 n\ anjes .a:_;su..wmmA
{wy o gydag TE N —— . EHECS
cz o5 o2 o1 § z ! o002 o0l 0% oz ot $ z 1
oz = . L oz mw
m =0
=] 4
g g
B % - 0 - | 0% -
.. x 001 = x x  |oos -
. (W - © * - x (W ©
x ” [} Q\ mu% Un\. Wﬂ
. - 002 2 Joor] b
] ]
<% o x: =
N L -~ .t -
T it . Lol
- — - [ ool
. o
. 008 M. ¥ F 0% -
W X o
— . —
g " 5
OO0 § L oot
0002 - woz
g1 -3 . €1=3

T aboig



Stage II

Fig A3-4-1 apparent
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Stage W

Fig AJ-4-1 .
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Stage TV

Fig A3-4-1
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Stage W

Fig A3-4-1
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Fig Ad-4-1  apparenl specific resistivily curve
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Fig A3-4-1  appareni specific resistivity curve
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