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I. INTRCOUCTICON

In response to the reguest of the Goverrment  of the

Desocratic Socialist Republic of Sri Lanka (hereinafter referred
to as "the Goverrment'), the Government of Japan has decided to
undertake the feasibility study on Walawe Irrigation Upgrading

and Extension Project (Left Bank) (hereirafter referred to as

“the Study") in accordance with the relevant laws and regulations

in force in Japan,

Accordingly; the Japan International Cooperation’ Agency

1t

{hereinaftor

respensible for the ismplementation of technical  cocoperation

progranmes  of the Governmant of Japan, will undertake the Study

s Gl

in clcse cocparation with the authorities concerned of Sri Larka,

The present document ssots forth the Scope of Work with

regard to the Study.
II. CBJECTIVES CF THE STLDY

The dhjectives of the Study are:

1. to formulate conprehensive agricultwral water rescurces

development progranmaes in Walawe Irrigation 'Upgrading

and Extension Project (Left Bank) (approximately 20,000

ha.);

ALL-2

referred to as  "JICA"), the cofficial  agency

LG



2. to conduct a feasibility study on Extension of  Walaws

Left Bank (approximately 15,000 ha.);

3. to undertake on—-the-Jjob training of the Goverrment’'s

officials in the course of the study.
ITI. STUDY AREA

The study area is to cover Walawe teft Bank, 30,000

(Location map attached im Amnex 2).
IV. SOOPE OF THE STUDY

in order to achieve the above cbjectives, the Study

cover the following itens.
PHASE I STUDY

1. Collection and analysis of the relevant existing
and informaticn, and field swrvey including:

(1) Natural condition

a. Topogrraphy
b. Meteorology and hydroiogy

Geology and 5011

s

d. Othars

AbLl-3
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(2) Agriculture

(

(

-
P

)

)

Land use and tenure
Cropping pattern, yield and Livestock
Agro-economy and ingtitution

Others

Agricultural infrastructure

Irrigation and drainage

a.

b. Farm road

c. Other rural infrastructure

Socio~economic situation

a. Population, household and farmers

. Regional socio-econcmy and farm household
eCorsay

c. Extersion services

d. Social and Tarmers organizaticons

e. Agricultural credit

f. Farmers’ intension

g. Marketing

h. Others

Al.l-4
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(5) Other information related to the project
a. Adninistrative organizaticns relatad to the
project
b. Environmental impact

C. Othars

2. Formulation of an agricultwral development plan of
Walaws Left Bank {old area and extension)
3. Formulation of an irrigation and drainage plan of

Walawe Left Bank (old area and extension).
PHASE 11 STUDY
1. Feasibility Study 1in the extension area of Walawe Left
Banik. The Study covers the following items:

(1) Additional field survey, data collection and
amalysis including;

Hydrology and ﬁétecro1ogy

a.
b. Geology and soil classification
c. Land use and tenures

d. Cropping pattern, yield and Livestock
e. Irrigation and drainage

f. Inundaticn problem, flood danage

a. Water requirement for crop and domestic use

h. Regional socio-ecornemy and farm household

' econcmy

i.  Social and farmers organizations (inclusive of

training)

ALl-5



j.  Farm power
K. Construction materials
1. Envirorment

m. Post Harvest Technology, iviarketi'ng and Agro—

Industry

n. Others
(2) Formalation of an agricultural devalopment
pirograme.

(3) Formulation of irrigation and drainage deve leprant

prograne

(4) Preliminary design of the major structures of the

Project
(5) Formulation of Plan for  Irrigaticn  system
managament { NG TUS v of cparation and

maintenance plan for irrigation and drainage
(8) Verification of feasibility

a. Preparaticn of the implementat ich schedule

or

Estiration of the project costs and benefits

{7} Becomendation
v, THE STUDY SCHEDULE

The Study will be carried out in accordance with the

chedule attached in Antex 1.

2]
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VI. REPCRTS

JICA

will pr-ﬁ*re and submit the fTollowing reports in

English to the Gave:rmewt of Sri Lanka

1.

[

o

€3]

Inception Report

Thirty (30) copies at the camencement of the Phase 1
Study.

Progress R Report (1)

Thirty (30) copies at the end of the field work of the

Phase 1 Study.

Interim Raport

Thwr*v 20) copies at the commencement of the Phase Il
Study.

Progress Report (II)

copies at the end of the field work of the

~h
t
@

o
o

[t

1Y

=

C

Thirty (20) copies within che (1) month a
of the Phase IT Study.

The GOVeF ment of Sri Lanka oha.1 provide its  conments

b

on  the Graft Final Report within ohe (1) month  after

ALY -7
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receipt of the 'ﬁ:c;rments on the Draft Final Repor

Final Report

(50) copies within two (2) ponths after the
. . .

VIT. UNDERTAKING OF THE GOVERNVENT CF SRI LANKA

i, To facilitate smooth conduct of. the Study, the

Govarnment of Sr1 Lanka shall take necessary measures;

(1) to secure the safety of the Study Team,

(

(

3]

)

)

to permit the members of the Japanese Study Teanm,

to enter, leave and sojourn in Sri Lanka for the

duration of their assignment therein, and exenpt
ther from alien registration requirements and

conaular Tees,

to exerpt the merbers of the Japanese Study Team
from taxes, duties, fees and other charges on

equiprent, machinery and other naterials twought

El"
'
©
-
-
e
=2

i ka for the conduct of the Study,

to exsmpt the menbers of the Japarese Study Team
from  incone  tax and oﬁher charges . of any Kind
imposed o o in connection with a'a"uy' emc lunerits .gc;r
allgwance paid to the menbers of the Ja.pan.esel
Study Team Tor their services in conhnection with

the implementation of the Study,

Al.l-8
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(8) to provide necessary facilities to the Japanese

Study Team for remittances as well as utilization
of the funds introduced into Sri Larka from  Japan

in connection with the inplementation of the

Stugly,

(6) to secure permission for entry  into  private
properties or restricted areas for the conduct of

the Study, according to prevailing regulations of

the Government of Sri Lanka,

(7) to secure parmission to use all data and documents

related to the Study including photographs  in
Japan,
(8) to provide medical services as necded. Its

expenses will be chargsable on the nmawbers of the

Japanese Study Team.

The Government of Sri Larka will be—a_:" claims, if any

arises, agaihst the n%afz‘bérs of the Japanese Study  Team
."esu}tiﬂ.g from, occurring in the .CC;U:‘SG ot ]
otherwise connacted with the discharge of their dutics
in the implementaticn of the Stu v, except when such
claims  arise  from .grc;ss negligence  or  willful

misconduct on the part of the menbers of the Japanose

Study Team.

ALl-9
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‘

3. The Ministry of Lands, Irrigation
povelopment of &1 Lanka {(hereinafter grred too as.
"the Ministry") *‘ha?] as Counter-::ﬁrt‘agem}' to
Ja;:anese“ ‘utu-‘" Team and also as coordinating body to
other relevant orgénizatidns for  the smooth

and  Mabaweld

implementation of the Study.

4, The

Mimistry shaﬂ, at 1ts own exgense, provide the

Japanese Study Team with tha following, i “ooper Lion

with

—
wh
g

!“‘ l.l\ ALII

Sor the

other agencies concerned, 1f necessary:

Available data and information '"e1a ted to the Study

Counterpart perscrnel

Suitable office with necessary eguipment and
furniture :

Necessary number of vehicles with drivers

Credontials or iden tification cards to the menbers
of the Japanese Study Team

Suppleneintary enginear ing survey
topograghic survey

NG G- JICA

g tementation of the Study, JICA shiall take the

-

S 10g WEASUres:

AlLL-10
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1. To disﬁatch, at its own expense, the Study Team 1O
Lanka, :

To . pursue technology transfer to the Sri  Lanka

caunterpart persconel in the course of the Study.
IX. OTHERS
JICA nd Ministry of Lands, Irrigation and Mahaweld

Develogment of Sri Lanka will consult with each cother in respect

of any matter that may arise from or in copnecticn with  the

Study.

All-11



TENTATIVE SCHEDUL E

ANNEX 1

Wth L 2 3 4.5 6 7 & 9 Mo 11 1213 14 15 16 17 18
WORK IN pmm—— ' e & O
SRI LANKA
i )
WORK IN
JAPAN [ T A |
Pl A _ FANE A A A
REPGRTS _
INGC/R P/R (1) INT/R ~P/R (1) PF/R F/R
{Remarks) "INC/R : Inception Report B/R : Progress Report
INT/R : Interim Report DE/R : Dratt Final Report

F/R  : Final Report
3 Comments on DF/R by SRI LANKA side
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MINUTES OF DISCUSSION
ON
INCEPTION REPORT
FOR
THE FEASIBILITY STUDY
ON
WALAWE IRRIGATION UPGRADING AND EXTENSION PROJECT

{LEFT BANK)

OCTOBER 4, 1991

i Y = -
. J‘! i’j}-" '_(f_ . - o B - é
A, A. WIJETUNGA g OSHIHI'I 0 ™~
SECRETARY, TEAM LEADER OF JICASTUDY TEAM

MINISTRY OF LANDS, IRRIGATION
AND MAHAWELI DEVELOPMENT

{

oA S

WITNESSED BY : KATSUMI OTANI '
JICA
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Thirty (30) copies of the Inception Report were submitted to the Government of Sri !ﬁﬂkﬁ on
October 1, 1991, JICA Study Team explained the Inception Report. Meetings were held to

discuss the Inception Report as follows:

First Meeti

1. Date and Time . October 2, 1991 (11:00 am - 12:10 p

2, Place -Conference Room of Ministry of Lands, Dripation and
Mahawell Development :

3 Atténdants : * See attached list (A)

4, Summary of Discussion:

Meeting was opened by the Secretary of the Ministry of Lands, Irrigavion and'Mahaweli
Development by his statement that the President and the Minister {or Lands, Irrigation and
Mahaweli Development have placed the highest priority on the Walawe Left Bank Project for the
development of the southern area of the country. Ministry and Mahaweli Authority of Sri Lanka
(MASL) would extend every assistance to the JICA Study Tcam on their part. The following
tssues were discussed and/or confirmed between the Ministry and JICA Study Team :

£1) The Inception Report was .gcncraliy accepted by the Ministry »:vith following observations.

{2} Regarding the crop diversification, the Secretary stated that it would be difficult' o
introduce a step-wise development mentioned in the Report from the some experiences

of the Ministry. It was stressed by the Secretary that promoting cultivation of high value

crops other than paddy should be locked into from the beginning of the project, where
soil and other conditions were permitted to introduce high value crops.

(3) The data and information related 1o the Samanalawewa reservoir, especially its operation
plan will be supplied by the Ministry to the Team,

(4) The proposed project should be ormulated encompassing not only irrigation and drainage
system but also agricultural and social infrastructure. The infrastructure should be
provided at the minimum requirement level. :

(5) The undertaking of 1he Ministry mentioned in the Inception Report will be met fully by
the Ministry.

B. nd Meeti

1. Date and Time B Octaber 3, 1991 (10:00 am - 11:30 am)

2. Place : Conference Roain of the 'Pianning and Mdnitoring Unitof
Mahaweli Authority of Sri Lanka '

3. Attendants : See attached list (B)

4, Summary of Disc;xss'ion |

The undertaking of the Ministry were confirmed be.tween MASL. of ini : o
Team as follows: of the Ministry and JICA Study

Al2-2
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(i)

(i1)

(iii)

(iv)

v)

(vi)

Counterpart personnel will be provided as per attached list (C). Additional full
time counterpart personnel for Mr. Yamada will be nominated on coming Monday.

Office spa'cc with appropriate furniture and equipment will be provided for the

site. Office in Colombo will be decided on coming Monday.
S\jppnrting staff for field survey will be providcd as follows:

Farm economic survey (Six persons including one supervisor for 1 month})
Soil survey (1 ficld assistant and § labourers for | month)

Laboratory tests of soils, water quality and soil mechanics will be carried out by
the Ministry in accordance with the technical specifications to be prepared by the
Study Team. ; :

Three vehicles composing one jeep type car and two sedan type cars will be
provided as a base requircment from coming Monday. Additional required
vehicles will be provided in accordance with the request of the Team. '

Extension of visit visa of the Team members will be arranged by the Ministry.

AR
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Attendance of the Meeting on Left Banlk
held on 02.10,1991 at Ministry of Lands,

pevelopment in walawe
frrigation and

Mahaweli Development

2. Mr
3. Mr
. Mr
5., Mr
ﬁ. M1
7.  Mr
8,. Mr
-9, Dr
10. Mr
1i. Mr
12, Mr
13, Mr
14, Mr
15, Mr
16. Mr
17, Mr
18, Mr
19, Mr
20, Mr
21, Mr
22. Mr
23. Mr
24, Mr

A A Wijetunga

W.Tennakoon
K.H.S. Gunatilaka
P.7T.Senaratne

Ariya Abeysinghe

M.2.S.Amarasinghe
G.J.P.,Cunawardena
G.W.D.M. Goonaratne
R(D.Wanigaratne

M.Galpoththage
H.D.L.U,.Nirodharawardena

T.D.P.Karunatilaka
D.A,Handapangoda

Asoka Cooray

Chula Wellappili
Senaka Samarasinghe
$.M.D.Malalaratne

W.0.Peiris
T.Yamashita

K.Yamada
T.Yumino

K.Okada

T.0tani

L.K.Devasiri

Secretary,Ministry Of .

Lands, Irrigation & Mahawelli
Development . :

Secretary, Mahaweli Development

Director General,MASL

Secretary General,MASL

Director, Agricultural
Planning, MLID

General Manager, MEA

Managing Director,MECA .

Director Engineering II,MASL

birector, PMU

Project Coordinator,UW & UM

Project Director, Uda Walawe -

Left Bank

Chief Irrigation Engineer, MEA

Resident Project Manader,Walawe

Principal Engineer/Env.Planner—
' PMU

Regional/Physical Planner-PMU
Settlement Planner-PMU
Asst.Project'CoordinatorQMASL

Project Irrigation Engineér,
Walawe

JICA, Colombo
JICA Study Team
._.do_
-do-—
~d0-

-30~
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List B

Attendance of the Meeting on Left Bank Development

in_Halawe_held on 03.10.1991 at PMU

1. Dr
2. Mr
3. Mr
4, Mr
5. Mr
6. Mr
7. Mr
8. Mr
9. Mr
10, Mr
11, Mr
12, Mr
13. Mr
i4, Mr
15. Mr
16 Mr
17.  Mr
18. Mr

19. Mr

h,D.Wanigaratne
M.J.J;Amexasinghe
senaka Samarasinghe
T.D.P. Karunatilaka
N.P.Jayawardena
T._.N.Srithara
U;S.K;Pitawala
W.Osmand Peiris
D.A.Handapangoda
B.S.Liyanagama
Chula Wellappili

Asoka Cooray.

M.Galpoththage

K. Otani
K.Yamada
T, Yumino
K.Okada
T.0tani

L.K.Dévasiri

pirector/PMU

General Manager/MEA
Settlement Planner/PMU
CIE/MEA

CE/MEA

MECA

DE/MECA

IE (Uda Walawe)

SRrPM (Walawe )

AD/WMS
Regicnal/Physical Planner-PMu
Environmental Planner/PMU

PC/MEA (Walawe)

JICA

JICA Study Team
-A0—-
—d0-
- O -

~do-
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MINUTES OF DISCUSSION

ON |

PROGRESS REPORT (D)

FOR .

THE FEASIBILITY STUDY
. . . ' QN
WALAWE IRRIGATION UPGRADING AND EXTENSION PROJECT
(LEFT BANK) '

DECEMBER 23, 1991

D o A v KR A
K.H. §_GUNATILAKA TOSHIHITO OHTANI
DIRECTOR GENERAL "~ TEAM LEADER,
MAHAWELI AUTHORITY OF - JICA STUDY TEAM
SRI LANKA

Al3-1



The JICA. Studv Team submitted 30 copies of the Prooress Report (1) to the ! \Iakrlawell Authl(;r;t:/
of Sri Lanka, Ministry of Lands, Irrigation and Mahaweli Development on [9th December
A meeting was convened for 23rd Decetuber 1991 to discuss the Report.

. Date and Time . 23cd December 1991 (11:20 am - 12: 45 pm)

2. Place : Opemﬂons Room of Mahaweli Authority of Sri Lanka
3.  Attendance : See Attached list

4. Summary of Discussion: '

The discussion was presided by Mr.. K. H. §. Gunatilaka, Director Genesal _of Isflal}aweli
Authority of Sri Lanka (MASL). The JICA Study Team explained the outline of the Progress
Report (T) at the beginning of the discussion. The discussion was made based on the “Progress
Report ()™ The following issues were discussed and confirmed between both parties:

(1) The ProgIﬁss Report (T) was generally accepted by the Mahaweli Authoriry:.

(2) The alternative diversification models suggested in the Report were
considered favourably by MASL, with the inclusion of other field crops into
the cropping patterns. MASL undertook to look into the possibility of getting
nvestors for agro-industrial projects including sugar.

(3) Simulation study on basin-wide water balance of the Walawe river will be
made by MASL independently, based on the proposed cropping patterns
prepared by the JICA. Team.

(4) Measurement of the percolation rates of paddy fields in RBE (Reddish brown
earths) and LHG (Low humic gley) soils and conveyance losses in canals in
both Right and Left bank areas will be carried out by MEA (Mahaweli
Economic Ageucy of MASL), and the results will be conveyed to the J ICa
Team at the beginning of the Phase If Study.

(5) Inthe assessment of the water resources for the irrigation development in the
Left Bank, the water release to the Right Bank area will be 405 MCM as was

estimated by the ADB in its Appraisal Repart of Walawe Improvement Promct
in 1984,

(6)  Both parties recognized the need for an eavironmental impact study. This will
be discussed after the Team's return to Sri Lanka for the Phase I of the
Study. The Team will discuss this issue with IICA on their return to Japan.

/K/? ' AL3.2
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Altachment

Attendance at the meeting held on 2374 December 1991 to discuss the Progress Report (1)
submitted by JICA on the Feasibility Study on Walawe Irrigation Upgrading and Extension

~ Project

1. Mr. K.H.S. Gunatdake - Director General, MASL

2. Mr. P.T. Senaratne - Secretary General, MASL

3. Mr. Ananda Herath . - Managing Director, MEA

4. Dr. R D Wanigarame - Director, PMU.

5. M. Ariya Abeysinghe - Director/Ag. Planning, MLIMD
6. Mr. G.W.D.M. Goonaratne - Director Engineering [, MASL
7. Mr MJ.S. Amerasinghe - General Manager, MEA

‘8. Mr. A. Cooray - Principal Engineer, PMU

Mr. M. Galpoththage - Project Coordinator, UW, MEA

10. Mr. T.D.P. Karunatilaka - CIE, MEA

11. Mr. H.A Wickramaratne - CIE, MEA

12. Mzr. S. Dimantha - Head, Land Use Division, LD,
13. Mr. D.A. Meemeduma - Econorx_licﬂ:inancial Planner PMU
14. Mr. B.S. Livanagama - Assistant Director/WMS

15, Mr. N.P. Tittagalla - Agricultural Economist, PMU

' 16. Mr. Senaka Samarasinghe - Settlement Planner, PMU/MASL
17. Mr, H.D.L.U. Nirodhawardane ~ Project Director, UIW
- 18, Mr. N.P. Jayawardena - Chuef Engineer, MECA

19, Mr. T. Otani - Team Leader, JICA

20. Mr. K. Okada - JICA Team

21. Mr. LK. Devasiri -JICA Team

22. Mr. Y.Ogata - JICA Team

23, Mr. Y Nishikawa - JICA Team °

24. Mr. T.Yamashita - JICA - Sti Lanka Office

&
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MINUTES OF DISCUSSION
ON
INTERIM REPORT
 ToR
I FEASTBILITY STUDY
ON
WALAWE IRRIGATION UPGRADING AND EXTENSION PROJECT

(LEFT BANK)

JUNE.9, 1992

K.H SSTGUNATILAKA iOSHIHITO OTAI\[
DIRECTOR GENERAL _ TEAM LEADER,
MAHAWELI AUTHORITY OF JICA STUDY T Lf‘\ M
SRI LANKA : '

-

»

%@J wA R (L L\g Luuu (‘1
W} TNESSED BY YOSI lIMI KATSUMATA

JICA

F
[}
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The JICA submittcd 30 copics of the Interim Report to the Mahaweli Authority of Sri Lanka,

Ministry of Lands, Irrigation and Mahaweli Developmen

tin May, 1992, A mnecting was convened

for 3rd June, 1992 1o discuss the Report,

1. Date and Time : Ird Jusie, 199é (11:10 am ~ 12:45 pm):
2. Place Opecrations Room of Mahaweli Authority of Sri Lanka
3. Attendance | : Secc Attached list

| 4. Summary of Discussion:

th;

y

The discussion was presided by Mr. K. H. 8. Gunatilaka, Director General of Mahaweli Authority
of Sri Lanka (MASL). The JICA Study Team explained the outline of the Report and work plan |
and schedule in Phase 1L The discussion was made based on the "Interim Report”. The following

15sues were discussed and cenfirmed between both parties: ' '

(1)
(2)

(3
(@)

My

“The Interim Report was generally accepted by the Mahéiveli Authority.

Irripation water demand of the right bank area to the Walawe reservoir for the
Study is 405 MCM as was estimated by ADB in 1984. The irrigation water
demand of the right bank area estimated by MASL. recently is 408.5 MCM.

Siudy on livestock development in the study area will be made in Phase 11 study.
In-depth study on proposed cropping pattern will bc made in Phase 1I study

placing. emphasis on the studies on selection of industrial crops and possible
private sector investment. ' '

Kb N
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Meeting to discuss the Interim Rep

- Walawe

Attendance

orts on

(LBY Irrigation Upgrading and Extension Project
held on 3drd dune 3992 at 11.00

nr'

fir
Mr
fr
Mr
br
Ar

tr

tr
Mr
Mr
M
Mr
Mr
fAr

Mr.-

Ar
Mr
M
Ar
Mr
Mr
Mr
fir
Mr

:z::—'c\”ctﬁ

S-
e

L

-H.
f
ﬂ
<.

r

s.

Gunatilaka
naratne

<Gunawardena
A.Abeysinghe
Amerasinghe

R.D.Wanigaratne

T.0tani
K.0kada
L.K-Devasiri
K-Yamada
Y.Nishikawa
M-Kawasaki
A-Cooray

M. Galpoththage

H-A.Wickremaratne
G.W.Liyanage
S:Dimantha
G.B.Perera
G.W.D.M.Goonaratne
S-M.b.Malalaratne
Anura Wiiletunge
U.K.Sumanadasa
N.P.Tittagalla
C-Wellappili
H.d.Peiris .

ad s

Director General MASL.
Yecretary General MASL

"HD/NECA

DAP/NLIND
GH/MEA
D/PMU

JICA Team

JICA Team

JICA Team

JICA Team

JICA Team
JICA/Colombo
PE/EP-PHU

PC (U & UM
CIE/NEA '
Sr.Agronomist/iEA
Head/Land lse DPivision
Agronomist/HEA

DE II/MASL
A/PC-MASL

IE (Walawe) HEA
RPM (lUda Walawe)
Ag.Economist/PiU
REP/PMY
Consultant.






MINUTES OF DISCUSSION

ON
PROGRESS REPORT (1D)

FOR

THE FEASIBILITY STUDY

| : ON .
WALAWE IRRIGATION UPGRADING AND EXTENSION PROJECT
(LEFT BANK)

13TH AUGUST, 1992

‘ ' : ; ; S
kLT R s R A
K.H.S. GUNATILAKA TOSHIHITO OTANI
' DIRECTOR GENERAL - TEAM LEADER
MAHAWELI AUTHORITY OF JICA STUDY TEAM
SRI LANKA
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The JICA study team subuitted thirly (30) copies of the Pr ogress Report (1) to the Mahaweﬁ
Authority of Sri Lanka, Ministry of Lands, lrrigation and Mahawels Development on 10th
August 1992. A meeting was convened on 1 Lth August 1992 to discuss the Report.

1. Dateand Time : 1ith August 1992 (L :10an1 - 12: 30 pm)
2. Place . Operation Room of Mahaweli Authority of Stt Lanka
3. Attendance | : See attached list

4,  Summary of discussion

- The discussion was preﬁided by Mr. K. H. 8. Gunatilaka, Director General of
Mahaweti Authority of Sri Lanka (MASL). The JICA Study Team explained the
outline of the Report, The discussion was made based on the " Progress Report (11},
The following issues were discussed and confirmed between both parties; '

- {1) The Progress Report {1II) was generally accepied by MASL, .

(2) Water balance study will be made for two scenarios, irrigation water demand of
Right Bank area of (i} Case I; 340-350 MCM based on the report prepared by
MMP and (ii) Case-2; original estimate (405 MCM). - '

(3) Proposed cropping patiern is accepted to MASL.

(4)  Distribution of paddy and OFCs extent per farmer will vary depending on the
availability of suitable soit classes withia the Area. Two plots for paddy and
OFCs may be alloited for individual farmers in different locations. ‘The issue
will be further discusscd at the design stage.

(5) Southern end of the Extension area will be excluded from the irrigasion
development area. Alternative land 1o compensate for the exclusion will be

considered in the western middle part of the area.

(6) Demonstration facility for food processing will be planned in the .Developr.néht
Center for training of farmers. . :

A



™
®)

9)

MASL will provide office space and one vehicle for the environmenial survey
team who will continue their works till 20th September 1992,

MASL will make every effort to provide the remaining resuits of laboratory

“tests for soil and soil mechanics to the Team by 18th August 1992.

The Study Team will take steps to include the utilization of organic fertilizer and

natural pesticide in the project.

i - AN
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Attendance at the Meeting held on 11th August 16972 at the MASL

JICA Progress Report (11}

'\D?O;d_c\m-n-.uw.;

. Mr. K.H.S. Gunatilaka

Mr. P.T. Senaratna

Mr, M. Kawasaki

Mr. T. Otani

Mr. K. Okada

Mr. L. Devasiri

Mr. Y. Ogata

Mr. Y. Nishikawa

Mr, K. Fulkumoto

Ms. Nalani Amarasckara

. Dr. §,U.K. Ekaratne

Dr. A.S. Seneviratne

Mr. R.A. Wijewansa

Mr. C. Abayasinghe

Ms. G.J.P. Gunawardena
Mr. G.W.DM. Goonaratne

.- Dr. R.D. Wanigaratne

Mr. N.1.S. Amerasinghe
Mr. G.L.L.J. Dabera

. Mr. Ariya Abeysinghe

. Mr. G.W. Liyanage

. Mr. UK. Sumanadasa

. Mr. P. Samaraweera

. Mr. H.A. Wickramasinghe

. Mr. T.D.P, Karunatilaka

. Mr. M. Galpoththage

. Mr. H.D.L.U.Nirodhawardana

Mr. D.A. Meemeduma
Mr. §. Dimantha

. Mr. 8.M.D, Malalaratne
. Mr. Asoka Cooray

Attachment

Operations Room to Discuss

Director General, MASL
Secretary General, MASL
HCA/Colombo

Team Leader/JICA Study Team
Member of Team/JICA
Member of Team/JICA
Member of Team/JICA

- Member of TeamJICA

Member of Team/JICA
Member of Team/JICA
Environmental Team/JICA
Envrionmental Team/JICA
TEAMS

TEAMS

M.D./MECA

D.E. I/MASL

D/PMU

GM./MEA
E.C/MASL . :
D.(Ag. Planning)/MLIMD
Senior AgronomistfMEA
RPM/Uda Walawe
Director/WMS
C.LE/MEA

C.LE/MEA

P.C.{UW & UM)/MEA
P.D. {(UfW)/MEA

Econ.& Fin.Planner/PMU
Head, Land Use Div./1.D.
P.C/MASL

Prin, Eng./Env. Planner/PMU

5

- v -
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MINUTES OF DISCUSSION
ON
DRAFT FINAL REPORT
FOR

THE FEASIBILITY STUDY
ON _
WALAWE IRRIGATION UPGRADING AND EXTENSION PROJECT
(LEFT BANK)

NOVEMBER 10, 1992

AR bl K A% A
K.H.S. GUNATILAKA TOSHIHITO OTANI
" DIRECTOR GENERAL, TEAM LEADER,
MAHAWELI AUTHORITY OF - JICA STUDY TEAM
SRI LANKA

WITNESSED BY MITSUHIKO OTA
JICA
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JICA submitted thirty (30) copies of the Draft Final Report to the Mahaweli Authority of Sri

. Lanka (MASL), Ministry of Lands, Trrigation and Mahaweli Developmem in Qctober 1992.
Meetings were held to discuss the Report ont November 6, 1992.

1. Time: From 10:40to 15: 30 ’
2. Places: Conference Room of Planning and Monitoring Unit and Operation Room of
MASL |

3. Attendance: See attached list
4, Summary of discussion

The discussion was presided by Mr, K.H.S. Gunatilaka, Director General of Mahaweli
Authority of Sri Lanka. The JICA Study Team explained the outline of the Report. The
discussion was made based on the Report. The following issues were discussed and
confirned between both parties; |

(1) ‘The Report was generally accepted by MASL.
{2) Comments on the Report will be sent to JICA before the end of November 1992.

(3) Project phasing shall give priority to construction of main roads including bridge over
the Walawe river. - ' | '

(4) Biological control of aquatic weeds, especnally Hydnlla will be recommended in the
Final Report.

(5) Use of natural pesticide and organic fertilizer will be emphasized in the Final Report.

(6) MASL has no objection for making the Final Report open to the public in Japan. -

R
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Atténdﬁnce at the Meeting held on 6th November, 1992
at the MASL to discuss the Walawe LB Trrigation

Mr,

Upgrading and_Extension Project . ____ ...
No, Naﬁe Designature Signature
A
1.  Mr. K.H.S. Gunatilake Director General/MASL
2.  Mr. Mitsumiko OTA JICA Head Office,Tokyo
'3; Mr. Toshihito Otani JICA Study Team, Leader
4, " Mr. Koji Okada JICA Study Team, Member
5. Mr, Lalith Devasiri JICA Study Tmam, Member
6. Mr. Yoshihiko Ogata JIca Study'§§§%; Membher
7. . Dr. R,D. Wanigafatne Director/PMU
8.4 Mr. Asoka Cooray Pri.Bng./Env.Planner/PMU
9, Mr. M.,J.S. Amerasinghe = G.M./MEA
10, .Mr. T.D.P, Karunatilake CIE/MEA
11. Mr. H.A, Wickramaratne CIE/MEA
12, Mr. M. Galpoththage P.C,{UW/UM) /MEA
13, Mr, GsW.'Liyanagé Senior Agronomist/MEA
14, 'Mr. G.D., Perera Agronomist/MEA
15. Mr, 5.W. Dissanayake Eny.,Officer/MEA
16, Mr., G.J,P. Gunawardena  MD/MECA
17, Mr. N,P, Jayawardena Engineer/MECA
18, Mr. T.N, Sritharan Geologist/MECA
19, Mr. G.W.D.M. Goonaratne D,E.II/MASL
20,  Dr. S.U,R, Ekaratne TEAMS
21. Mr. R.A. Wijewansa TEAMS
22,  Mr, A.B., Fernando TEAMS
23. Ms. Nalani Fernando TEAMS
24, C. Abesinghs TEAMS
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OUR FAX: 94-1-687498
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22nd December, 1992,

Dy, T Otani

Team Leader for Walawe F/8 (JICA)
Nippon Koei Ltd '
TOKYO.

Dear Dr Otani,

COMMENTS ON DRAFT FINAL REPORT ON WALAWE

A S — . — e e e - A A v G S — A A I e TR A0S Tt ol W U Sk ey

Thank you for your Fax No, TM 1992-3 received today.

I am forwarding by Fax the comments on the Draft Final
Report which was submitted by MASL to JICA office in
Colombo. Your copy was posted and may recelve it in a
fow days time, .

As regards item 3 of the comments, changes required
to the EIA report can be submitted as an appendum
atter the CEAR/Environmental cell evaluation is complete.

¥ith kind regards.

Yours sincerely,

W,
-
2 e AR&S::L,
S()i’r._ R, I~ Wanigaratne).
regfor

Plarning and Monitoring Unit
 MAHAWELI AUTHORITY OF $RI LANKA,
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Mr. ¥. Sakamaki,
Resident Representative,
JICA

Colombo.

Dear Mr. Sakamalki

Comments on the Draft Final Report of tha Walawe (Left Bank)
Irrigation Upgrading and Extension Project '

I wish to submit the following comments on the draft final report
that was submitted in November 1982,

1. Water Resources, Irrigation and Drainage

a) The proposal submitted for the irrigation development, whoss
basic¢ cohcept is the reuse system is acceptable, The proposed
layout is considered very suituble for this project cohsidering the
50i1l1s and topography. Huwever 1t will be necessary Lo o into
further details on some aspects that ruguire changes which could be
attanded tw during the detailsd design stage.

b) . The problems encountered at present by the Samanalawewa dam
can have adverse effects on the Walawe development., However, it is
expected that all such problems will be resolved by the time the
detail designs are undertaken, With full Samanalawewa inflow
avaitable, the irrigation reliubility is only 80%. In the event of
there being a shortage of water al the fina) design stage it
suggested tvthat Timbolkettiya diversion be taken Uup

15

Gintsm SMONS ST SO Telephone: 6873625
Director Generul Sceretary. General Cable: MAHAGANGA
BR7238 GHTLLS Telex: 213318
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2. Agricultural Extension and Ressarch

a) Ae regard agricultural extension, it is agreeable to tho
proposed Agriculture Extension Programme, but it is suggested that
multimedia tools be used extensively for cost effectiveness of Lhe
Agriculture Extension Programme, The futqra thrust in Agriculture
extension will be in the use of multimedia, For this, Lhe projectl
should provide the hecessary sqguipment and training.

ty) Research ; A receant survey conducted on Farming Systems based
on Crop/L1ve3tock integratiaon had revealed that, 40% of the farmars
used crop residues to feed ruminant livestock and evan under a low
teve] of integration in the dry. zone, ithe Fuarmers who raised
ruminant  livestock earned an average of 30%_ more income than
farmars who do not raise livestock, Therefore, it is proposed that
crop—1i§estock integrated activities be undartaken by the project
where pasture should be established in a portion of irciguble
allotment of the farmers, in order to raise cuttis and other
ruminant livestock. ‘

c) Filot Project to Promote Exports: As suggested to the
Consultants, it is proposed Lo undartake a Pilot Project to prémote
export of agricultural produce to Japan which should include a very
good component of post-harvest technigues and cold chain/sluruge
facilitios,

3. Assessment of Environmental Impacts and Mitigation Msasures

The environmental impact assasament report (volume II1) has been
submitted to the EIA cell of the Ministry of Lands, Irrigation and
Mahaweli Development for svaluation and approvai. This ce11 has
Fepresentqtivas from the Central €nvironmental Authority and has
been formad to méeL tha legal requirement as mentioned Iin sschion
1.2.1 of the EIA report (volume III). ILs findings will not be
known for sometime as the Tirst meeting to discuss the wWalawe EIA
repért is fixed for 1?"5h December, 1892. We Jo not anticipate much
changes and expect an environmental clisuarance without much
variation. However I would like to comment on some of the items on
the €IA report (volume 1II).
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not refloected in the Financial

(. Tha ‘cost indicatsd in taking mitigative action and for
monitoring, the details of which are given in the EIA report are
Construction Cost of Proposed
Project Works giver in Table 9 of the main report (volume I), A
separate 1ine item should be included under direct cost to indicate
‘environmental mitigative action and monitoring’

i1, Land allocation for fué1wood areas, Cohservation forest and
Pasture land is indicated in Table 7 of the Main report and the
proposed land use plan undar Open/Firewood fouresl, forest reserve

and livestock farm.. The weas so demarcated should be showr in

drawing No. & of Vvolume IV 'Prouposed Land Use Plan’

i1i. The proposed jungle corridors should be provided with power
fenceu un eilher side and their costs should be included under

mitigative action.

Ty, In the environmental impact study repurt (Voiume II11) sectian
4.1.3 it is indicated 'yround water samples taken from six wells. in
the project area, show high Tlevels in terms of electrical.
conductivity and dissolved chlor ide and fluoride ions, mak1ng such
water unfit for irrigation and drinking purposes., unless drainage
is effective salinication of 1rr1gated Tields can tane ptlace over
time, Therefore it iy EmpUrLdﬂu that drainage be given adsequate
recognition in project planfiing

While we agree that drainags should be given adequate
recognition to minimire salanizalion, it is suggested . thal
settiements be provided with drinking water from & source that
conforms to acceptable standards. This has to looked into in
detail at the design stage.

v. The 'proposed organization for project muanagement Chart
given in figure 9 of the main report should 1ndicate that there
will be an envnronmenta1 officer ay Lhe block level, whila at the
project level the agriculiure division 1s Lo be strengthened to
include the environment division under LYe pProject agriculturai
officer,

[ 2%
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4. Genaral comments on the Main Report

i, Saﬁtiﬁﬁ.4.7.2 item {iv), 1ins 1 of the main report shouwld be
amended by deleting the word "Not' and it should read 'To egtablish
an of ficiul co-ordinating body at the project level consisting of’

11 Section 4.7.2 item (v), 8th word shouid be corrécted‘

jii. Bection 5.3.2 (2) line 2, st word ’'implemented’, should be
corrected to read ‘completed’, _

iv. Page 127, Ffigure 9, Proposed Organization for Project
Management should be corrected to in¢lude the following.

{a) The Institutivnal Development Unit {IDU) of the MEA wi'"®
be represented by an Assistant Manager at the Project levs'.
This officer will be at the same level as 2.7.£, C.A.O. and
others shown . in the chart., Similarly o 1DU officer will pe
attached to each Block Manage- as well,

(b} Tho same cha © indicates the Coordination Committee
raprasented by "8, Trrigatioh Oepartment and others. Singe
e operational policy of the Hydro powar reservoirs are
Jetarmined by the GEB and Waler Management Secretariat (WMS)
of the MASL, the wWMS should e included in this committee.
The MASL and MEA head uffice representation should also bse
~dncluded in this commities,

V. ‘Section 3.1.3 (2) of the main report, last senlence states '’
A summary of meteorclogical data at SRI and HAB observatories 18
presanted 1n YTable 3'., However it is noted that Table 2 on page

108 of the report gives the data from the Agricultural Research
station, :

vi. Page $-1 of main report line 4 should be .,.,; 'Ministry of
Lands, Irrigation and Mahaweli Development’.

vii, Page S-2 para. 4 line 2, delete the word "colonization’ and
substitute "setilement”.



~

T o i

viii.Page & -3 para 7, may bo re-stated as the meaning does not come
Oul veary clearly of what Rs. 1,000/= and Rs. 6,600/ net reserves

are.,
_ _ 5 ‘ |
X, Page S-4, line 3 amend 'commanding' to 'Command',

. Page £-8, section 10 (iv) may to be amended to ' Provision of

infrastructure and development of 120 hd., of land for setting up 22

v11iages !

X1. Seaction 4,35.1, subsection 3, Page 47

(a) The land use plan has not indicated the extent of Towland
(paddy) and upland net irrigable area. Thug, tand clearing will
refer to a grealer than T0A (Turnout area) exter: whilst rough
levelling could also be equal or greater than TOA. ‘However, On-
farm Development of Lhe irrigavle area is the net irrigable area
which will be alienailzd to farmer families at 1.0 ha each,
Therefore, Table 7 is ambiguous in the first 2 lines, -

(b} It would be helpful if this distinction is created and the
"Prasent” and "With Project” land use tabile explained in that form,

xii, Section 4.3.3., sub-section i, padge 48

Suggear: the deletion of " .., unutilized straw " because there is
a dicposnble sales valuw to the Paper Mills Factory for the straw,

x1ii. Section 4.3.5., sub section 1
Suggeat including "item vii": "To demonstrate or impart, - technical
know-how to farmers Lo store ofc in the farm yard as a means to

stabilizing harvest-time farmgate pr1ces

{Note: JICA had conducted such demonstrative adaptive
regearch in Ltheir JICA farm at Medagama, System G, Zone 3.)

xiv. Section 5.2, sub section 8, page 76

ey 1
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- suggest the'inc?uaion of i "The cantre would lay priority to the
naocd for. participation of women in farmers organizations and
training In cottage industry”.

WV . Sedtion 5.4,2,., subrgaction 6, page 8U

-(a).Project cost summary is supported by Tab1e 8 at page 114,
Howavaer, Table % at page 114 does not give the 6 year expendilure

forecast and the effect of the price escalation arnually,

(b)The adopted FX and LC price escalation factors affecting each of
the 6 years is not indicaled.

Yours Sincerely,

D e
Jaehd=

K.H.8. Gunatilaka
Director Genaral .
Mahaweli Authority of %! la~ha

Copy: Mr. T. Ohtani, Team Leader, Walawe F/S
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25 December 1992

FEASIBILITY STUDY ON WALAWE [RRIGATION
UPGRADING AND EXTENSION PROJECT

ANSWER TO THE COMMENTS ON DRAFT FINAL REPORT _
. ON -
WALAWE F/S (LEFT BANK) RECEIVED FROM MASL ON 24 DECEMBER 1992

JICA Study Team for the Pfdject (The Team) received captioned comments through JICA's
head office in Tokyo on 24 December 1992. The comments on the Draft Final Report will be
-attached to the Final Report. Team's views and answers of the comments are described as
follow:

1. Water Resources, Irrigation and Drainage

The Team understands that the comments mentioned will be useful suggestions for the detailed
design stage and no modification of these fields is required.for the finalization of the Report.

2. Agricultural Extension and Research
a) Agriculiural extension

The Team also understands that the use of multimedia for the agricultural extension work is
important. Therefore, in the Draft Final Report, we proposed to provide the equipment of radio
brozidcastiﬂg equi;ﬁ_mei_lt at the Development center in Suriyawewa, personnel computers for
O&M office. We would like to recommend to use these equipment efficiently not only for the
water management but for the agricultural extension work.

b) Researéh

We think it is better (o utilize and enhance the research activities on the existing livestock farm
al' Mahagama i‘_’nanaged by MASL_ for research of introdiction of crop-livestock integrated
activities in the irrigation area of the project. However, it is considered that the project should
-devote speciai atiention to realize the proposed éropping pattern in the initial stage, which is

-
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comprised of paddy, sugar cane, onion, banana, and vegetables. Introduction of Crop-
livestock integrated activities will be considered after success of the initial project management.

¢) Pilot project to promote export

Post harvest facilities and marketing facilities including storages and polas are proposed as
components of rural infrastructare in the Draft Final Report. Regarding the cold chain
facilities, it is considered that the facilities in the ri ght bank area of the Walawe river will futly
be utilized at first stage of the develdpment. When the nceds of the cold chain facilities will

exceed the existing capacity, then such facilities will be planned separatety.
3. Assessment of Environmental Impacts and Mitigation Measures

1) Cost of mitigative action and for nonitoring

The Team will provide separate fine item for the captioned cost as commented by MASL in the
Final Report. '

i) | Proposed land. use map (Drawing No. 5)

The Team will modify the captioned map as commented by MASL in the Final Report. It is
noted, however, that the arca of conservation forest has already been indicated in the Drawing

No. 5.

iii) Jungle corridor

The Team considers that the Jungle corridor will be provided / constructed at the s.éu_ne time

when the proposed Lunugamvehera National Park is _esfablished. In addition, location of the

corridors is planned far from the project area, it is very difficult to include the work as a
component of the project. No cost for the fencing of the corridor is considered in the Report.

iv) Ground water and drinking water

Due to unsuitable water quality of the ground waters for drinking purpose in the project area,
the Drat Final Report has proposed to use the surface water ag drinking water which will be
supplied by the inigati_o:1 canal systems. As a component of the rural infrastructure, rural water
supply sysiems were proposed,
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It is considered that there is less possibility of salanization since the aquifer of the ground water
will bé'improved in _Eérms-ofquantily and quality with properly provided irrigation condition,
drainage systems.' In addition, salinity soil areas were excluded from the proposed irrigation
arca in the demarcation of the irrigation area

v) Nomination of environmental officers

The Team will modify the organization chart as commented by MASL. in the Final Report.

4. General Comments on the Main Report

The Team will finalize the Report by referring to the comments and suggestions of MASL.
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ANNEX 1 METEOROLOGY AND HYDROLOGY

2.1 General
2,11 Sri Lanka

Sri Lanka is a small island country lying in the south of Indian sub-continent. It locates 5°55'-
9°50" north latitude and 79742'-81°53' east longitude. The area is 65,609 kin?2. Mountains
with elevations over 2,000 m concentrate in the center of the southern half of the island. All
major rivers originate in this mountainous region and flow radially towards sea.

Climatically Sri Lanka is divided into two zones: the dry and wet zones. The dry zone occupys.
3/4 of the total area covering the north, east and south-east of the istand. And the wet zone

occupys 1/4 of the total area and covers the central mountainous region and the south-western
~ part of the country. By definition the dry zone is an area where anpual rainfall is less than
75 inches (1905 mm) or rainfall during the south west monsoon season is less than 20 inches
(508 mm). The area with more rainfali is called the wet zone. A certain discrepancy ia found
between the zone boundaries by two definitions as shown in Fig. A 2.1-1.

The seasonal climate of Sri Lanka is dominated by the dynamics of the intertropical
convergence zone (ITCZ). Around November ITCZ shifts towards the equater. 1t causes the
north-east monsoon occuring {rom the Indian sub-continent which becomes moist during
travelling over Bay of Bengal and brings much rainfall both to the dry and wet zones in-Sri
Lanka. The period from October to March when the north-east monsoon prevails is called the
Maha season. '

ITCZ moves north and reaches southern India in May when the south-west monsoon starts. It
brings much rainfall to the wet zone and dry and hot wind 1o the dry zone. The period from
May to September when the south-west monsoon prevails is called the Yala season.

According to Koeppen's climate classification, the dry zone is classified as the tropical savanna
climate and the wet zone as complex of the tropical rain forest and the monsoonal climate.
Yearly average temperature in the dry zone is 27-28 °C.

From the land use point of view, the wet zone is devoted to the cultivation of mainly tree crops.
There are lots of tea, coconuts and rubber plantations. On the other hand, the dry zone is
-endowed with comparatively flat lands and fertile soils and suitable for production of food
crops. More agricultural development potential for food production remains in the dry zone.
But lack of water is one of the major constraints and provision of irrigation facilities is a
prerequisite for development of the dry zone.

The Government has made efforts for irrigation development for many years. One of such
Governiment's effarts was the Walawe Irrigation Scheme which was inaugurated in early
1960s aiming at 32,000 ha of irrigation development and resettlement of people in the southern
dry zone of the country.

21,2 Walawe basin

The Walawe river basin is located in the south of Sri Lanka island. The catchment area is
2,442 kmZ,
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The Walawe river rises in the mountain range west of Ba%angoda an(!‘drains in_to lI}_a Il.ldian
Ocean near Ambalantota, Major tributaries are the Weli oya, the Timbolketiya river, the

Hulanda oya, and the Mau ara.

The northern and western parts of the Walawe basin are mountainous areas and fall in the wet
zone. The eastern and southern parts are plains and are in the dry zone. The upper Walawe
basin, the Weli oya basin and the upper basins of the Timbolketiya river and the Hutanda oya
are in the wet zone, And the rest including the whole Mau ara basin is in the dry zone.

There are lots of smalil tanks in the middle and lower Walawe basiq. T he:ge tapks were
constructed in the early historic period (BC200-AD650) thru the middle historic period
(AD650-AD1200) for irrigation purposes. According to archaeological survey, the present
Walawe irrigation project area on both banks and the present Uda Walawe National Park area
were one of the most densely populated areas in Sri Lanka in those historic periods. :

Modern water resources development undertakings were started from downstream. The
Liyangastota anicut was constructed at 21.5 km from the river mouth in 1889. It is irrigating
about 6,200 ha of paddy fields on both banks and feeding the Ridiyagama reservoir on the left
bank.

In the middle reach of the Walawe river, the Uda Walawe reservoir was constructed in 1967
for irrigation and mini-hydro power generation. It presently commands 12,000 ha of paddy
field on the right bank and 2,000 ha of sugar field and 3,000 ha of paddy field on the left bank.
In the upper Walawe basin the Samanalawewa project was completed in 1992 for power
generation purposes.

Kaltota irrigation scheme is using water of the Walawe river at downstream of the
Samanalawewa dam.

On the Hulanda oya, the Chandrikawewa reservoir was constructed in early 1960s. It was
later brought into the right bank system under the Uda Walawe irrigation scheme.

On the Mau ara, there are three major tanks: the Habaraluwewa, Kiriibbanwewa and
Mahagama tank. :

The Timbolketiya river has no anicut or reservoir yet,

2.2 Meteorclogy
Z2.2.1  Meteorological observation

Meteorological observation in Sri Lanka is carried out by the Department of Meteorology
(MET). Individual meteorological observations are aiso undertaken by the Irrigation
Department (ID), the Department of Agriculture (AGRIC) and certain private institutes and
companies. In Sri Lanka many rain gauge stations began rainfall observation in 1907.
Chronogram is shown in Fig. A 2.2-1. ' :

In and around the study area, metcordlogical data are available in 6 (six) observatories. i.e
Hambantota, Sugar Research Institute (SRI), Agriculture Research Station {ARS) ’RICG
Research Station (RRS) and MEA. Meteorological data at SRI, ARS and Hambantc;ta are
presented in Table A 2.2-1, Table A 2.2-2 and Table A 2.2-3.

The Hambantota and SRI observatories are selected as representative observatory of éouthem
and northern areas 1n_the study area. Summaries of meteorological data at the SRI and
Hambantota observatories are tabulated below,
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Sugar Research Institute observatory

Ttem Annual Mean Mean Max. Mean Min.

* Temperature (°C) 28.2 32.6 23.6
Relative Humidity (%) 75.6 82.8 69.2
Evaporation{mm} 1,871.9 195.8/month 116.4/month
Sunshine Duration (hrs) 2,447 4 221.6/month 175.6/month
Wind Velogity (km/hrs) 4.9 8.6 2.4
Rainfall (mm) 14113 276.3/month 28.7/month

Hambantota observatory
Ttem Annual Mean Mean Max. Mean Mi_n.
Temperature {(°C) 7.2 30.2 24.1
Relative Humidity (%) 78.9 813 76.5
Sunshine Duration (hes) 2,482.0 254 2/month 174.0/month
Wind Velocity (km/hrs) 49 3.6 C 24
Rainfall (mm) 1,075.5 187.5/month - 42 2/month

2.2.2 Rainfall -

Twenty-three (23) rainfall stations are being and/or had been operated in and around the
© Walawe river basin. Observed annual rainfall is 4,500 rom in the upper basin, 1,500 mm near
the Uda Walawe dam and 1,000 mm in the coastal area. Based on the mean annual rainfall, an
isohyetal map of the basin is drawn as shown in Fig. A 2.2-2. Considering the isohyetal map,
observation period and location of station, twelve (12) stations are selected for hrdrological
study of the Walawe river basin. Historic data of the twelve stations are shown in Table A 2.2-
4 thru Table A 2.2-15. Missing data were estimated based on correlation analysis.
Correlation coefficients and regression equations are shown in Table A 2.2-16 thru Table A
2.2-18. Extended monthly rainfall data of twelve stations are shown in Table A 2.2-19 thru
Table A 2.2-30. : _

The basin is divided into twelve (12) sub-areas applying the Thiessen polygon method as
shown in Fig. A 2.2-3 to estimate the basin rainfall.

The mean annual basin rainfall of the whole Walawe river basin {2442 km?) is 2,047 mm, that

of the Uda Walawe dam catchment (1152 km?) is 2,384 mm and that of the Samanalawewa
catchment (338 km2) is 2,875 mm as shown below:
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Caichment  Areal Mean Annual  Mean Annual

Code Observatory : Area Ratio Rainfall Areal Rainfall
{sp.km) {(90) {mm) {min)
RRS  Ambalantota . 830 3.4 1,043 .35
LGT  Liyangahatota 295.5 12.1 1,272 153.9
ARS . Angunukolapelassa 19.5 0.8 - 970 18
MEA Timbolketiya 715.5 28.3 1,445 423.4.
M306  Lauderdale Group 210.0 8.6 © 3,403 202.7
M337  Muahawelatenna © 361.5 14.8 2,061 305.0
MO60  Blackwood Estate 283.3 11.6 2,504 290.5
M624  West Haputale Estate 58.6 2.4 2,361 56.7
M408  Nagarat Estate 134.3 5.5 2,541 139.8
MO041  Balangoda 134.3 5.5 © 2,331 128.2
M100  Detanagala 83.0 3.4 2,840 : 96.6
MO03 Alupota 63.5 2.6 4,485 . 1i6.6
Total 2442.0 2,046.7

Mean annual rainfall on the above Table shows historical data basis,

Samanalavwewa Dam Catchimnent Area;

Catchment  Areal Mean Annual  Mean Annual

Code Observatory Area Ratio Rainfall Areal Rainfall
(sq.km) (%) {mm) {min)
M337  Mhawelatenna 13.8 4.1 2,061 845
M624  West Haputale Estate 4.6 1.4 - 2,361 331
M408  Nagarat 388 115 2,541 . 2922
M041  Balangoda 134.3 39.6 2,331 923.1
MIi00  Detanagala 33.0 24.6 2,840 698.6
MOOB  Alupota 63.5 18.8 - 4,485 ' 3432
Total 338.0 2,874.7

Uda Walawe Dam Catchment Area (including Saﬁqana_}awewa Dam areas); |

Catchment  Ageal Mean Annual Mean Annual

Code  Observatory Area Ratio Rainfall  Areal Rainfall
{(sq.km) (%) (mm} _ {mm}
MEA  Timbolketiya L4 9.6 1,445 138.7
M337  Mahawelatenna 332.9 289 2,061 © 5056
M0G0 Blackwood Estate 2346 203 2,504 508.3
M624  West Haputale Estate  * 58.6 5.1 2.361 1204
M408  Nagarat Estate 1343 117 2,541 207.3
MO041  Balangoda 1343 117 2.331 272.7
MI00  Detanagala 8.0 7.2 2,840 204.5
MOO8  Alupota 635 5.5 4,485 246.7
Total L1520 2,384.2

Probable daily maximum rainfall at majof rainfall gauge stations are shown in T b:

. le A 2.2.3]
Probable annual and monthly rainfalls at the Uda Walawe d own in Ta )
and Table A 2.2.33, . i am are shown in Table A 2.2-32
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2.3 Hydrology
2.3.1 Gaug'i'n'g stations

Flow measurement and hydrological observations in major river basins in Sri Lanka are carried
out by the Hydrology Division of the lrrigation Department (ID). In the Walawe river basin,
there are thirteen (13) ganging stations as shown below. Out of which four (4) gauging
stations are located on the main river course and nine (9) on the tributaries.

Code Station Drainage Basin -~ Annual Avrage  Discharge *
o (sq.km) (MCM) {mm) {(MorT)
1804A  Relihui Oya 42 - - T
1804.. - Belihul Oya 49 20 1,838 T
1806 Samanalawewa 353 391 1.675 M
1808 Weragala 201 212 812 T
1810 Mawigaia 23 14 609 T
i811 Waguregama 99 - .- T
1805 Uda Walawe 1,155 1,018 881 M
1807 Tirmbolketiya 269 156 581 T
1801 Embilipitiya 1.580 1,417 897 M
1812 Modarawana 109 34 320 T
- 1803 Halmillaketiya 166 41 247 T
1809 Mabagama 366 54 148 T
1802 Liyangahatota 2,284 2,697 1,181 M

* M: Main river course, T: Tributary

Observation period of stream flow is generally very short compared with the observation
period of rainfail. Chronogram is shown in Fig. A 2.3-1. '

2.3.2 Previous studies on Uda Walawe reservoir inflow

- Data of therda'Walawe-ebservatory (Code No. 1805) are available only four years from May
1957 to June 1961 and the measurement had been stopped after the completion of the Uda
Walawe dam in 1967. Uda Walawe reservoir operation records, however, are available from
1968 to date.

Previous studies on the Walawe river basin had generated two kinds of monthly inflow data for
the Uda Walawe reservoir. One is the data from 1949 to 1985 in the study on "Master Plan for
the Electricity Supply of Sri Lanka” made by Ceylon Electricity Board (CEB). The other is the
~ data from 1942 to 1983 in the study on "Walawe lrrigation Rehabilitation and Improvement
Project” performed by SOGREAH.

In the CEB study, the monthly inflow was estimated through conversion of monthly rainfall to
- monthly discharge utilizing the multiple regression method. Missing rainfall data were
compensated applying the HEC4 multisite, the multiple regresston model originating from Us
~ Army Corps of Engineers, . '

On the contrary, in the SOGREAH study, Uda Walawe Reservoir operation records were

utilized to estimatie the inflow for the period from 1968 to 1984.
Average annual inflow and run-off coefficient in both studies are as follows:
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ltem Period SOGREAH CEB

Average annual inflow

Before 1967 1,019 084

After 1968 1,161 820

1960 to 1984 . 1,093 902
Average n-off coefficient

Before 1967 : : 0.35 0.34

After 1968 : 0.43 0.31

1960 to 1984 0.41 0.32

To contrast the both study results, five-year moving averages on annual runoff are shown in
Fig.A 2.3-2. Areal rainfall and run-off data at the up and down sircam reaches, CEB study
results of the Samanalawewa (code No.1806) and the Embilipitiya sites {code No.1801) are
also shown for reference. From the Figure, following can be pointed out:

- The same run-off tendency can be observed on both study results for a period from
1952 to 1967. :

- Run-off volume estimated by the reservoir operation records shows fairly high
values compared with the estimated values of the multiple correlation method.

- Furthermore, run-off volurne estimated by the reservoir operation records exceeds
the run-off volume of its downstream reaches. :

- From detailed comparison on both estimates, run-off volumes during the low-
water stage are nearly the same, however, considerable differences appear during
“the high-water stage. '

The main purpose of the study is to examine the water balance of the Uda Walawe Reservoir
and to estimate further irrigation development potential. From this point of view, estimation of
the inflow into the reservoir has to be conservative, Therefore, the inflow had better be
estimated by the conversion from areal rainfall applying the multiple tegression method rather
than by the reservoir operation records. - '

2.3.3  Extension of run-off data

In this study 30 years monthly run off data are necessary for examining water balance. Run
off data were extended utilizing the multi-regression equations derived from historic run off
data at specific station and rainfall data at selected stations.

As shown in Fig.A 2.2-2, there are twelve stream flow gauging stations in the Walawe river
basin. Out of which four stations i.e., Uda Walawe (code No.1805), Embilipitiya (code
No.1801), Timbolketiya (code No.1807) and Mau Ara (code No.1809), are tabulated in Table
A 2.3-1to A 2.3-3 because those data have close relation to this study. ' o

2.3.3.1 Extended run-off data for Embilipitiya, Timbolketiya and Mau Ara
Calculation results are shown in Table A 2.3-4 for Embilipiﬁya, Table A 2.3-5 for

Timbolketiya and Table A 2.3-6 for Mau Ara.- As for the inflow into the r
reservoir, detailed discussion is made in Section 3.3.2. Run-off at the Samanalaw[é\dwi'?aiias‘zz
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had been estimated by the Ceylon Electricity Board (CEB) in the Master Plan for the Electricity
Supply of Sri Lanka, Estimated run-off value in the said study is employed as the min-off at
the Samanalawewa Dam site in this study. Estimated results are shown in Table A 2.3-7.

2.3.3.2 Extended run-off data for Ud'a Walawe Reservoir

Due o the short observation periods of the Uda Walawe streamn gauge station, inflow to the
Uda Walawe Reservoir is extended in the following procedures;

“a)  Correlation of historic stream flow records is analyzed between the Uda Walawe
© station and the Embilipitiya station which has long observed run-off records. The
result shows high correlation coefficient as 0.97.

b)  Using the extended run-off vatue of the Embilipitiya station, run-off at the Uda
Walawe station i.e., inflow to the Uda Walawe Reservoir, is calculated by means
- of the regression equation settled in the correlation analysis.

Calculated results of monthly inflow value to the Uda Walawe resewoix are shown in Table A
2.3-8, In this study, those calculated inflow values are called as "without Samanalawewa Dam
case". After the commencement of the Samanalawewa reservoir operation, on the contrary, the
direct drainage area of the Uda Walawe dam decreases by 338 km2 and the regulated discharge
from the Samanalawewa reservoir is expected. Inflow to the Uda Walawe reservoir from the
direct catchment can be calculated by the following equation;

Qo=Q1-Q2

where, Qp: without Samanalawewa Dam inflow described as above
Q2 : run-off value at the Samanalawewa dam site estimated by the CEB
Q,: inflow from the direct catchment of the Uda Walawe dam after
commencement of the Samanalawewa reservoir operation

Qo is called as the "with Samanalawewa Dam case" in this stﬁdy. Calculated results of Qg are
shown in Table A 2.3-9,

Computed results of the extended runoff at the Uda Walawe reservoir are summarized below

together with the CEB and SOGREAH study results for reference.
- ' ‘ (Unit: MCM)

Iem Jan. Feb.  Mar. Apr. May hm. Jul Aug. Sep. Qe MNov., Dee Anmeal
Re-computed 86.00 4970 7350 11040 11350 5350 3615b 38.30 3600 490 15327 9520 90050
CEB Snedy BL97 47.18 7411 12497 10425 5337 305 2500 303y 5807 13146 10482  3F222

SOGREAH Smdy 8066 4836 7770 16665 1373 35359 3965 3185 3928 9243 19564 15424 1,15593

Based on the above Table, run-off in the basin can be expressed as follows:

‘ Calculated Drainage Annual Areal  Annual  Run-off
Source Duration Area Rainfall Rur-off Coefficient
- {sq.km) {mm) {MCM)

Re-computed 1960 to 1990 1,152 2,384 901 0.32

CEB Study 1960 1o 1984 1,152 2,384 872 0.32
ADB Study 1960 to 1984 1152 2.384 1,156 0.42
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Results of run-off calculation for the whole Uda Walawe catchment, the direct catchment of the.
Uda Walawe dam and the Samanalawewa dam catchment are summarized below:
{Unit: MCM)

Itemn  Jan.  Feb, Mar.  Apr. May Jun.  Jul.  Aug Sep. Qct. Nov. Dec.

Annual

Run-off at the Uda Walawe Dam site (direct drainage basin 1,152 sq.km) _
" 86.00 49.70 73.50 110.40 113.50 53.50 36.50 28.30 36.00 64.90 153.20 95.20 900.50

Run-off at the Samanalawewa Dam site (drainage basin 338 sq.km) .
3980 28.20 43.80 67.10 §7.40 40.90 27.90 25.10 27.60 42.50 §6.40 60.40 527.20

Rup-off at the Uda Walawe Dam site (divect drainage basin 814 sq.kay)
4620 21.50 29.70 43.30 56.10 12.60 8.60 3.20 8.4022.40 86.80 34.80 373.30

2.3.4 Operation of Samanalawewa reservoir

The Ceylon Electricity Board (CEB) is responsible for the operation of the Samanalawewa
reservoir. Operation rule of the Samanalawewa reservoir is not fixed yet. But principle is that
the reservoir shall be operated so as to achieve the expected firm energy and the average annual

energy targets. :

At the request of MASL, CEB provided inflow-outflow data of the Samanalawewa reservoir
which were outcome of a preliminary reservoir operation study by CEB. The water balance
study for the Walawe left bank development has been conducted using this data to examine the
influence of the Samanalawewa operation.

In Sri Lanka, the Water Management Panel has responsibility for the water management of
major rivers such as the Mahaweli, Kelani and Walawe rivers. The chairman of WMP is the
Director General of MASL and members are Chairman of CEB, Secretary of Ministry of
Irrigation, Secretary of Ministry of Agriculiure, Director of Water Management Secretariat,
Managing Director of MEA, Director of Headworks, Director of Agriculiure Department,
Director of Irrigation Department, Director of Irrigation Management Department, Chairman of
Sugar Industries, and Govermment Agents of related districts. The Water Management Panel
meets twice a year at the beginning of each season to decide the proposed crops, cultivation
area, irrigation water requirements, date of water issue for each scheme and the available
“capacity for hydro-power generation, total energy ountput and monthly plant availability. . The
Water Management Secretariat is a sub-structure of WMP and constituted by Director of WMS
(chairman) and representatives of CEB, Irrigation Department, MEA, Headworks, WMS
meets weekly to make adjustments and decide weekly schedule of water management.

2.4  Water Quality

Water quality has been surveyed at 12 sites to clarify the suitability of water for drinking and
irrigation purposes. Survey was conducted in November 1991 and July 1992. Collected
water samples were analized at the laboratory of the department of Chemistry of the University
of Colombo. Groundwater samples were taken from dug wells at six sites. Surface water
samples were taken from the Walawe river at fou sites and from waste water acration ponds of
the paper mill and the sugar factory. Locations for the sampling are shown in Table A 2.4-1
and Fig.A 2.4-1. Items measured at the site and at the laboratory are; atmospheric and water
temperatures, pH, electric conductivity (EC), suspended sediment (S.8S.), dissolved Oxygen
(D.0.), chemical analysis for HCO3- , Ci-, F-, NO3-N, Ca+2, Mg+2, Na+. Results of
2mia§urement and WHO standard for drinking water are shown in Table A 2.4»2' and Table A

Foltowing iS the results of analysis of sample v.vaters.;
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(1) pH

PH range from 7.1 to 9. The shallow well water and the surface water of the Walawe river
show weak to strong alkalinity. According to Sri Lanka Siandard Specification for Potable
Water (hereinafter referred to as SSPW), the desired level is 7.0 ~ 8.5 and the permissible level
is 6.5 ~ 9.9. Being within the limit of pH value, all sampled water can be used for drinking
and irrigation purposes. :

(2)  Electric conductivity (EC)
BC values of shallow wells are high ranging 1000 ~ 2000 pS/cm. EC values of the Walawe

river water are below 300 uSfcm except Ambatantota bridge in the drought season. EC value
at the waste water aeration pond of the Sevanagala sugar factory is extremely high.

._SSPW'S desired level of EC is 750 uS/cm and permissible level is 3500 puS/cm. Because of
the high E.C. values, well water is not so desirable for drinking and irrigation uses. Surface
water of the river, on the contrary, is adeqguate for drinking and irrigation use since E.C. values
of sampled water show less than 300 pS/cm.

(3)  Suspended sediment (SS)

Measured values range 50 t0 200 mg/] for both the well water and river water, An allowable
extent of suspended sediment in water is less than 50 mg/l for fish, less than 100 mg/l for
crops and less than 500 mgA for drinking water before treatment.

(4) Dissolved oxygen (DO)

Dissolved oxygen of the sampled water shows more than 5 mg/l which is suitable for growing
fish and crops. -

(5) Chemical analysis
According to SSPW, desired level and permissible level for dissolved ions are as follows:

(Unit; mgl}

Cl F Ca Mg  NO3N
Desired level 200 0.6 100 30 -
Permissible level 1,200 1.5 240 140 10

From the analyzed'resulls of dissolved ions, all the well waters exceed the standard for fluorine
ion for drinking water and some of the well water exceed the standard for chlorine ion, calcium
ion and magnesium ion.

Taking the calculated S.A.R. and measured E.C. values, sampled water is plotied on the
diagram for the classification of irrigation water. Results show that the well water in most
cases requires salinity control and/or selection of crops with good salt tolerance. The river
water has no particular ploblem in its quality.

In summary, the surface water of the Walawe river can be used for drinking and irrigation
purposes.. On the contrary, the well water exceeds the standard values in terms of E.C.,
dissolved fluorine and chiorine ions.  When the well water is used for drinking and irrigation,
treatment will be required. Monitoring should be continued for waste water of the paper mill
and the sugar factory.
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- 2.5 . Ground Water

Geologically, Study area consists of Precambrian metamorphic rocks metamorphosed under .
granulite and amphibolite facies conditions. According to“The Hydrogeochemical Atlas of Sri

Lanka" published by the University of Peradeniya, Department of Geology, groungwater over
the Uda Walawe basin can broadly be classified into Calcium type for the upperstream,
Magnesium type for the middlestream and Sodinm/Potassivm type for the downstream reaches
with the Triliner Diagram. Non-dominant Cation type is further distributed in places over the -

basin, _

From the survey results on the wells utilized in the Study area, groundwater is generally scarce
and often saline. ' -

Judging from the resuits of water quality analysis and the present condition. of utilizing
groundwater, potentiality seems to be exceedingly limited as drinking and irrigation water
source. _ :
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Table A 2.2-15

Unit

MONTHLY RAINFALL AT RICE RESEARCH STATION IN AMBALANTOTA (Histeric)

Station.codé

Year

W

Historic Data

Junm.

RES

Sep. Oct. Nov. Dee. Annual

Aug.

Jul.

Feb. Mar. ADT. May

Jan.

1960 -
1961

1962
1963
1364
1865
1985
1867
1988
1963
1870
1871

83,5
232.3

126. 8 12.% 7¢. 9 140.1 258.% 110.4
1958 186.1

122. 9

47.0

1972
1973

1189.6

2.1
i06.1
35

9.9

21.9

42.1

104.1

6.1

74.7

184.4

47,8

13806.7
912.0

1043.5

16
213.9
0.2

o~

123. 4
129.3
333.%

38. %
77.2
1923
110.7
181.9

0.0
57.7

47.2
32.3
46.0

4.8
46. 7
0.0

85.3
188.5
34. 8

24.4
261.8
43. 4
100.3
223.8

98.7
89.9
66.0

28.5
185. 4
33,5

¢.0
78.8

12.4
46. 7

16.2
T
121

1974
1975
1978

A2-25

215. 9
146.3

2358.2
388. 4
258.1

48.9 32.8

15.2

84.1.

18.0

53.1

1977
1878
1979
1980

1182.4

2.5 §7.2 36 28.9 48.0 52,3
148.3 3.9 61. 137.17

39.1

23.4

1208.5

136. 9

213, 4

14.0

=

62.2
120.9

85. 6
179.6

13.2

6.9
24.4

985. 4

17.8 41.1 20,3 152.9 307. 3 7.3
245.4

43.2

20. 8

6.0
2.4

118.4
272.3

808.1
1604.2

50.4

442. 1

52.0

58. 4

o2

12. 1
177,35

87,1 171 6L. 5
111.2

185.6

1.9

1981

135, 1

109.9

23.2
131.8

36.5
151. 4

88. 1

0.8

6.1
8.1
99. 8

1882
1983
1884
1985
1986
1987
1958
1883
1880
Ave.

Max.

724.8
1288.7

76. 2

§7. 8
145. 8
1151

57.17
175.8
135. 4
133.1
224.3

47,8 80. 0 3.5 24,1

162.8

43.4
1471
110.7
212.8

et

447
141.7

40. 6
128.3

68. 8 80.5 0.0
1.1

174.1

81.2

212.8

1645. 3

1.8
3.0

0.0

§¢.1

531

53.3

0.0

161. 5

§81.5
1008, 7

93.7 89.1 3.9
160, 0 50.5

165.9

85.1
138.7

12.2

67.3
115.1

25.9

-

56. 4

16. 8 24. 4

48.7

9.8 3.8 23.4
115.8

82.5

45,5

.
t
a

52.7
125.1

40,5

30,7 82.0. £5.1

18.7

21.6 54. 9

123. 4

28.2

113.0

6.0 80.8 £8.3

0. 2

1043. 4
1504, 2

118.1
240. 4

83.7 3.8 7.3 34.8 53.4 73.2 184.2 187. 9
181 % 188, 5 135.1 151.4 165. 9

179. %

89.%
212.8

<

o3

442.7

272.3

112.8

161.5

30.9 457 9.3 54T B

8.0

2.2 3.8 9.9 0.8

28.2

0.0

8.0




VIL1 88 -

— X¥9590 1 = & TesL 0 o9Q THOR BLIG 28+ YKLB6L D = A 108L 0. . 99Q 3000
G908 8L + Y#091L°0 = A SPIL'D A0y A2 _ “AON
2LTVSOT + Xx686%°0 = A 90¥L0 - 19Q 090K 150
LIEVIET 4 YASGSF O = A 1690 dag TV 0N : ‘49
§539°7 - W¥IZBED = A £8IL°0 Y 00N "8ny
Z98°TT + X#OLLYO = A BE¥RTD ‘Inf Q0TH L
QYET°0  + Y&IBVSD = A 90860 ung TVON : ung
9671 1§ + YHTTTC°0 = A 9BELD AER Q0IK _ ABY
BLSLZE + Y#8070°T = A 630970 1dy 148 1dy
900778 + X47882°0 =4  VOELO ey 14S e
TYI0°0T + X458.8°0 = A 852270 qe4 THON . aed
ZTYT 8T + X#888L°0 = A 996L°D LTI 4 T uef
UOT18n0q UO1Sseizay TGa101]7009 TAq UOTIENDY uoissaiday U101 1000 TRG
UO13B]9II0Y YIUOK pPepuslXj UOTIBTOLID) YJUON pPODUSIXKY
L EEE S 07K © 9pos Wolieig
859 7L + X#0VSE 0 = & 1685 0 23] TE8 §221 GE + YAV966 0 = & €908 0 T ViR
08827701 + YAT016°0 = A 88280 A s $TLT 85T + X#1899°0 = A GI98°0 WON IO
5SQL°FT 4 Y2850L°0 = A 803D 190 . P00 0L9S 8T - Y#0781°T =i  §L28°D EC T2
808798 + X#852L°0 = K . 2812°0 ‘deg g00H £190°21 + Y%§808°0 = A 8LI6°D s VIO
BZOOTIT + Y¥ZLIT°T = A 1999°0 8y THON 926801 - Y#LZEVT = A 887870 Y VIO
PYI802 - X#T988°C = A Z85L°C ‘ng 2000 QOLL'T  + Y#11887°0 =4 88580 gedh 2SN
LBY8YZT + X#8STE°T = A 8GE6 0 unf 1Y 0K YILZ'S  + XxQ00V'O =X 8080 ung V29K
78699 - Y#BSLLD = A 685870 Al Q00K 998078y + Y#0B85°0 = R S8HL°D KRk PIOW
SLSE 0T + X#SSTYZ = A 196970 “1dy 1%8 GTTPSOT + 4902470 = A SS¥8°0 F G T
CLOV0ZT 4+ X#593°0 = & 98TLD IEN - GOOR GOL0'G8 + X#8986°0 =4 277970 IR PIOM
T98G°L9 + X¥686E°C = A €E%9°0 ‘Ged 00K §SB0°LZ + X#S¥I50 = A STBL70 ‘99 VIO
L7679 + XAVLBLCO = A ¥eRLUD | Cuef SOON BZISTT + X#8L86°0 =4 205870 uer 2O
moﬂpmmwm zowwmmumom JUSIBT 1800 “HD aowu.msvm ﬁoﬂwwm.umvm IULTOIII800 CB
UOTIEBTaLIO) WIUOW popualxy UOTIEBTRIIC) TYIUQK pospusixd
905 ¢ Bpo0 Tolierg 30N © 9po° UoiIEIs

(1) SNOLLYNOH NOISSHEOTY ANV SINFIOIHIFCO NOLLVIEEH0D 91-TT V SIqEL

A2-26



A2 - 27

RS0 TLT 4+ WELOTY G = A L9BE 0 RE 00K LSEV By + X#GLGLT0 = A 69£2 °C 2a(] BOTK
FRYSIF - X#9L880 = A - 801870 Aoy LA LOPS Y+ XxiR8L0 = A GLeL 0 AN GOVA
487066 4+ XH0ZS90 = A 60LL70 1°0 LEEK 20CT "¥1{ + X%ZB0 0 = A pEve 0 390 FOVK
ILLT9E + X#LVECD = A 917670 “dag LESH ’ REN
1STF 61 -~ X#0821°0 = A 237670 2y Q00K 2y
BYEOIT 4+ X#BDVIC = A 1876 70 r Q0TH Bk
OFP91°6  ~ Y*L¥Z0 = A 69760 ung I7OR unf
ITSEY + ¥Y%EBIT O = A §o58°0 Aey VI . A
180G T8 + Y%IPSE°0 = A 590¢°D “1dy LEEW “ady
7686 °CL 4 Wx08IVD = A L6870 IR TVON ey
2166 7L 4+ X¥ISIS0 = A LeL80 . 62 O0IW ‘a9
SRLY S 4+ XAVSZED = A 0ZZ8 "0 uef YTON Fa8L°12 + YwLBPE 0 = A £908°0 uef 207K
UCT3ENDT UOTSSa.IZ0Y TUB 101§ Job0 TAQ USTTEnby ucissoldsy TUS[01] 1000 TAq
UOTIBISIIOY  YIUOH vonnmuxm. UOT1RISII0N IUOW DSPUSIXT
[¥S  8pO0 UolIBl§ YZO9N : 2pO2 UOIIEIS
BBLE ST -~ %8B0 = A BYIL°0 9( YION GT9T°12 + X%9¥Z6°0 = A 69E% 0 03 YOOl
0BLE#L + Y#S68F 0 = & 8668370 TAON S0VN FIPO L6 + X#E89L°0 = A §LYL D "AON FZ9K
9.¥8°8, + X%98E6°0 = 4 £389°¢C L LEEK TEILEY o+ AxEB08C0 = A S¥02 "0 1%0 090K
9¥08 LT+ ¥x880I°0 = A ¥6.9°0 dag BOOK SY0LD  + XEEOPECT = A 129470 N VIR
2L85°8 4+ X#BR9ZC = 4 E£¥68°C Bny PELH - 1886781 <+ YxIBVET0 = A o1vL 0 “3ny PZIN
81¥8 8 - X*TI11°0 = A 8684 7D IR B00N 20008 - — X®ISE0°T = A 981370 mr GOTK
YL6E°T + XAPEISTO = A ;80670 ‘unf 170K 9861762 + Y»I8S8°Q0 = A 9vigd unf LETHW
GIEE 78T + YKGOLGD = A 287270 Agy L§EN VIEE S . + Y#BZ6L 0 = A 38L8°0 Ae Q01K
BELBLE + ¥#3DTIE°D = A W65 D 14y TYON 9118768 + X®[AL8L70 = & §469°0 14y 0T
¥085 788 — Y#IGLYT = A 1286 °0 “Iep JRIAS Ve8e IE o+ Yx¥EPS0 = A 226970 “Iey Q0T
GLBO L+ X4B87%C°0 = A $8L3°0 B CE 00K ¢90Z°98 + X¥Z19570 =14 L8810 ‘qed J%0K
289 05 - Y#DBSC0 = A 0808 ¢ uef BO0W B0VS 92 + Y#V0S8°C . = A 6368 °0 ugf (7411
UoI3enby UOISSSIESY TR R0Y 1Ag . UOT1ENDT UOTSSaIFsy TUGTO1 1802 TAQ
. cowgmﬂmuuoo. YIUOH DOpUSIX . UOTIB[3II0) TIUSH pPopuelxg
VW - epod UuoiiEig g0V © 9PO° UOIZEIS

() SNOLLYNOH NOISSHIOTY ANV SINHDLAF0O NOILVIENE0D  L1-TT V RleEL



AZ-28

7536 0%+ ®L856 0 = & 9LI9 G 80 SOWR TTIGV VY - X#688L°0 = A& 61800 T30 TV0R
ILSY'T o+ #8710 = A 7LESTD AN 9OV 9ETP 08 + X¥6T66°0 =4 £0TL70 MON TVOK
616708 + X#STPZ0 = A  5085°0 190 THOM 031¥°8% - X#1109°0 = A 628L70 90 pION
98911  + X&¥8ST°0 = A 682870 dag R00N G3TE°EL + X#90L0°0 = A I85E°0 ‘@ g00M
8822718 + YxlZLL0 = A 919870 gny VI LEYEL - X¥ECZP0 = A GR¥E D WY OTH
OLISTOT + Y#8222°0 = A 8L9L70 I GOWN 528"l + X#0I¥Z'0 = A 98V8°C I 00T
L9887 4 YALLSED = A 973870 Wi TyON TP9YC0 + X#ZLOST0 = A 080870 ung o TON
STFLET + X#OBPZC0 = A - 300470 ¢ AER OOIN OP0S DT + X¥POTRO = A EULE0 Aol ThO0M
988821 + Y4ZIET0 = A §00L°D Gy 00TH 768G 4L+ XRLFEZTD = A OLZGD 28V 090N
5998700 + ¥#9952°0 = A TBLE0 “Tel ) 8861705 + X#SSETT0 = A 47880 RN BOON
LEYL'E - X#08V2°0 = A 6P9S°D qed 00K ¥SOE'S o+ XRZLOPD = A £L36°0 ‘@4 00TH
8886797 + X#6987°0 = A 878870 Wer LSO BESET - XKGSIED = A ¥889°0 UEL Q0K
coﬁmmvm cowmmo.mem 1UST21]1200 IAG UCIIBENDhY .zo..ﬁwmm.wwmm ~Juslorjjece TAQ

UClle(aldo) UYIUoOW pepusixy . UolIe(elI0)  Yiloy Umﬁcmpx.m

ST T 5705 WITETS Cf © 5p05 U0T1E39

(£) SNOLLY O NOISSTISTE NV SINHIDIEAF0D NOLLY Ta00  81-CT V SIGRL



(popuaIXE) (ROCI)V LOANTV LV TIVANIVYE A THINOW

61-2°7 V 91981

PR T4 §811 0Tl [T 6L kg 521 g vl 8261 LRDM L9% 09 00 WK
Leetl $7008 §°115 1L 07801 07685 E'8LL ¥ 566 G6¥ET  0°8SGT  Q0%S £ veg ¢ 08¢ XER
181Yd 17628 1728y 57106 9°9%F LU1ER Ve £ ELy £°L2S ¢Cly - PG 291 gL BAY
£75e8¢8 611 S ey 888y §76v1 AR 17198 T70ew £°L08 ¥ RLZ 7658 & 98z ¢ 682 0651
A [ §VLE 6 "0s9 g g1y & g5t §°9%L  0'68L 0°FYE § 952 07981 079 GOt 6961
£LBG¢S 8°pve 07208 §7612 0198 6309 LA £LES 57989 bssy 5606 6052 G5l 8861
ZLees §7L92 J-°0%s ARIAY 97162 17108 ¢Z1 818t 174% 1°Zye 1Tl 9% 1UIst L8681
2°5¥s8 07e5e 97887 AT 275493 i'ggt £ 941 ¥ TEE 861 B LI¥ L20l 9Lt L0gl 9861
[y A B A A G529 £ere gLt 1°20¢8 I AY LF¥e §28l AN 8101 AT £RE1
B REeE 8 "1 §7182 L799% 54l [T BEE 1°gye 77068 176L9 57024 360 0088 ¥eel
§789.L8 £ 008 17687 £ 7867 5ty 17688 9762V ARG §°LYE §70St 198 288 9768 £8eT
£ 2vey ¥ELT 17669 ¥ 'g¥s ¥ oLl 0°0LE 17198 ¥ 'BBS ¥E0L 07688 6662 3708 8764 2851
gIr8e g208 5129 §BEE 5008 Z'eLl 162 LLLE 0682 908V A G°BL £ 661 1661
-2 1508 8061 57658 0288 ¢ 802 Fove AR L6 §ele LTLY L 88t L1 SUEE 0861
2IvVE ¥ivE §°62§ 6005 AT ¥eg 0§52 2381 ¥ 20 6817 2002 §°90¢ §'1¢ 5L61
17EELE LA A 8ELY 0§t 0181 17281 17¢st1 § el AN 144 9°19¢ £yee Lp8l BLET
0°1GzE 17862 yegy g 866 FA J AR (] 9 V61 8'1ey 0°vey {681 8981 00 LLBT
¢ £85¢ §°izy gegy 188y 57201 ¥Slg £°L82 gyil YA 7bLE 0rgoz 9.9 A 9l61
TRAS £06¢ LAY A ¥0¥E 5718 56 1778y [ £ 00y 01ge 27851 £°£9 glel
§E06¢ A 072t v 8¥l g LLS L8z A A 57087 ¥ges £"99%% 9611 8861  ¥'B FLE1
1758vE 929y ¥9lE L8LE 9 g1l LE6E 07161 grale 628 37688 17852 97181 2789 gL61
§EVEY L7981 9ESY AT ) £0¥e 0862 £ 0¥z £°L86 6 05y v8lg A1 L1zt Ti5t
1778y 37682 1888 1°0Ly ¥ oog R £°L0E 19zt &Iy L°LES 8857 G882 0552 TLBT
B "828¢E 97281 {8ey 2708 yLIE [ ANATA §y08 LANR) BLvZ £ETy §°29¢ L§e1 € 65¢ 0L63
178448 176ve L7648 £ 683 0°88¢ 0°¢Le £°99 §cEe 00948 07158 Gril Y G L8l 6961
6708LY Z°68Y ;788 0°T9¥ R g '§42 VLLE [T £ 98¢ ¥ L88 ¥ 887 §'ee ¥ 688 §96T
£ 8917 L78ie £ 129 ¢7861 6 86T §760¢ 87927 1818 8261  ¥UIEZ 6888 0°y8e 37861 4981
170119 LL9§ ¥ Ve LTl Gvs6T  0°G8% 77796 ¢y 0e8e 08807  0°0¥S 17081 g 0LZ 9961
L7BETL A 9263 2°L9% 8°¢ls 0588 AT € 6T 0°6YET  T°LLS 1°12¢ L7681 E7LET CIE1T
G "BVES g 082 0586 Loyy £ 649 A3 £ 84l 9718y ¥ 0486 $°2Es 0°9%¥ L9z ¥ 9¥2 ¥a61
T7L6¢8 AR 5116 9°¢L9 17964 LZLy 6 "0%5 Ggtd 87809 ¥ TUZ8Y 17862 1°56¢ £987
3g0zs AROR B A A £ EEl L8y €-1%7 - L7878 87G0E 508l LyvE G158 97181 17828 2961
L0408 ¥ ¥LE (067 LUBLY ¥ 5ev 6099 2°08¢ 17048 L2869 £eey glez §°%L2 1°8LT 0 T967
§YYEY Loegl 1725y 8 "808 §°8L8 § &7 6°81¢ Z°088 B LBV 9g¢s - 1151 L9y §6L7 DosY
1enluy “3o(] "AON 190 N any ‘InT ‘un{ AEN gy “TER G T TuET NEETY
W - Tid B3] Ppepusixg BOCW - 2pos UoI3eis

A2-29



(pepuarxd) (IPOADVACONYIVE LV TIVINIVY A THLNOW

0C-TT V PlqeL

Lp6el 172 G gLl T7%¢ Y 12 00 9L R 508 £°97 00 070 UK
¥ eels S vy 07104 §7L19 0°TvYy RS 0°887 - 0°9%E §2ly §2¢2 §T0L g '1§¢ 5198 KBl
17887 1812 L8%% £¢6% 0187 3¢ L°ve AL §°01¢ §°51¢ 67222 L8l 0Tl OAY
LB¥Ye 9°z¢el 9°05¢ ¥89¢ §81 gr8g yoie €931 17082 g¥%E 388 57180 v 9 0881
878207 172l ¥ 968 G0Z8 L'8¥ 0839 Gege AL 4egl L707E 2°LST 00 ¥eg 6967
1795597 87862 L°Z28% £ gee g7z G g9 17012 9°yrl yoLEy G gs¥ ¥3EY 8 ¥02 0°L9 B861
178012 § 022 0701y 2L 0581 § 621 0°¢ 17601 AL 1881 3767 5 8% 1°601 L8671
§ 70207 1°8L1 $7821- 17891 AT 1°IvT ggs 606 [ g 294 0°gLl I 77881 4561
57980¢ FAREL 0288 £819. 17003 ¥1z 1°1¢ 0919 8°vey Lve 418 17631 558 G861
¢ 7708 §"907 ¥ o8y 27961 7L 0Ey 0vel £Z¥1 078 L7EQY 5104 £°v81 8°267 ¥eet
0rceet §79¢ 6182 Z785¢ ¥°¢8 0769 €0 1758 &'l § 002 081 §°Ls 00 £861
9°ivel £70Z1 0°T04 0°828 90 (V] 0768 8 8%y 07811 1212 LUERT A 7 0L 2861
LUyset GOyt 07187 ALY g g°6¥ 374 17691 §°8L1 TN 17201 9% 0°e0T 1861
v 9811 g8l SR A 37071 G811 g1l 0708 1°0L g4t 77888 9°68 GER 66 686t
[AENATA 67182 ALY G°L19 S A L7Le 6541 $ 68 §2LY 57682 £ 91 5 "8G 17497 5167
Doevel ¢ LL 17988 6°LyZ 6597 17291 £ 08 AR R 606 §°EL 17281 L7867 8481
§ 2008 L7892 7°LLE L'GLE 9792 018 7768 88 6 0TE §8v8 LAY 1Y A g8 LLBT
AL ¥L0T 8812 B LEY A ¥oL 78z 974 LELT §Viz 6°L371 664 188 gi81
L°LooE ¥ 861 & "66Y YA 0101 £ 0%l 2 07067 L7002 ANt 0898 LLST A GLGT
¥L0YE gy £ Y42 9¢ 17212 67151 VAR TN 17891 9°%01 €868 g1y 7 mmw 070 [ ]!
072661 0898 £ 162 £ 998 6°0g YA §'08 ey £°%5 97691 ¢ 882 76 9°7¢ AN
L8762 §79&1 (80§ §-g8g 6882 vEL L'79 778 Logwe 8882 0EYY g om §°9¥% ZLBT
¥EETE Z°is8t A ‘162 0°Twy 6 762 08l 8°081 Lvsl §6%¢g L°18e L7633 5798 IL6T
2°%012 8°8L1 6739¢ T°8¥%1 Y ¢ 68 §70L 1788 YA §°0eg 77518 0vIl 55881 0L6T
§LL3E G2VY 97967 £°29% §g11 §L0¢Z §e0¢ 87112 2°6L8 0°0%E 9797 0311 §ge 6961
Leest L'YEL b aLe AL A 878 6 L0T ¥y g 95 97797 ¥pel 470 5% 8961
9-6%52 172873 1°L0% (HAY S £°02 §°0% £788 LogLt L8l 6 9¢¢ 6°T8¢ ¢ qFi 97487 1981
172222 5778t boLLE g-1ge 1608 938 g9t L9y 071t 6 SEY z 6971 ¥ 06 §¥61 8961
27182 6 808 A 0987 A Loezt g°61 99 G888 [N 60T g oot 962 §987
A 8902 T7¢8T Frogl £l £°8¥ 17181 Y811 G621 g 66T §°'¢22 AT 1768 Fa81
N.MNQN LTES €ges ¥ 812 0°ve 078 L8ET ¥ '9¥e 81721 L BSY £ '507 A 5128 £95T
§¥1%e 17%81 0 0¥ £ 007 ¥ 981 £ 001 07702 869 3028 §°78e 8Vl 52581 9°6¥1 7961
8818¢ t 102 AT 27088 gLl 688l 8'0¥ gLl 97292 L7182 2 %81 101 g9l T46T
1%L %151 SYrl 5087 6581 ¥ T2 £ChT DSy 0811 Lvee £8LE 2°16¢ 8761 0961
jentuy B AGY ) BES ANy Nt unf AW xdy “TER 984 el IT3)
Wi 3TUn EIE] PSPURIXY TPOR - =°pOv UOTIELS

A2 - 30



(popuei) (O9OIIACOMIIDYTE LY TIVANIVE ATHLNOW

T80 DOpUeINg

[TTTVRQEL

§e6el £7is 8592 ¥ £ 8 1’5 g1 Ly Z'61 17981 97701 §61 00 UK
L5588 27865 97LSTT TULGR 8vee 5292 0°LEL 0ty {082 AR CpLy 076EE 3758 XTR
£ 082 PR LBLY ¥ B8E 47171 ¢ el LG 5787 076l ERlY 6 LIC gyl iU1vl BAY
Y BOVL PR 0°06E ?1LE 5081 [ LVl za1 7 §ele LIV 1°841 g E0e D651
178912 Z7981 ¥18E ¢ B8 geel 9381 0°v81 £le L b6l b 18 AL LEL VAR 6361
£7L297 381 37658 Ve 8Vl |2 Y] LUl g8l £eLL £ '9¥e LelE vy 8461
97008 PR TA £ 00y 17188 Lyl 8°E9 g1 ] L 961 1°97% ¢ 8L 87641 L1861
75182 5281 0°LLE L7285 5704 Loser Lt 66l [T AR 25 L1gl ¥ 09 8222 3561
(A TA 5882 §GLE 1908 §°76 LB 9708 2Zy AT g L8T §°0vE 188 A 6361
§¢817 6591 £35¢ 8581 ¢ iyl 17107 V7l ¥ 02 ysil £8LY 07328 818 Laet ¥881
R [ AN B 6EE £L22 £°88 G782 §°et. L°81 1401 17981 Lg¥i 8 6% 8701 EB61T
¥oLviz €707 $519 g°hge 0784 0°%9 082 2709 L8587 27997 0082 281 Yoy 2981
LLBYZ 27611 ¥ Loy & 681 £7971 g6 0°LgL £°5¢ 0'ch 5 98¢ Gl 26l Lvel 1851
66781 LA 5148 17812 87811 ¥El 611 g 27811 94y 17182 6 6C 14T oEel
L78LL7 17507 5178 5 '8b% 8¥el B vl 8'L2 g98 §°701 [°6%8 L7087 L1zt LAY 5,81
8 "981¢ 5681 £50% ¢ 428 878L 676 0°es L'y £ 861 yaLg ¢ 5882 00Vt Lg8l §L61
68188 07682 AR $°828 7 el 619 g1l Z°91 g °82¢ §7828 §°122 07782 94 LLGT
L6588 YA 0°LE1T  GU¥es 17y A L9 A §"8T1 §hrL L098 A £°LoT 9L61
0°e¥ee velT £ 99¥ 1704 6751 §811 g L1y 2617 ¢ LAY 8°v¢1 (AL 008 AN
9188l £ 988Y ¢ gzl v 18l Fev §gy LCT 47022 0 "08% [RFRY! YLz ¥ es ¥LBT
L7678 4958 ¥ 888 BY¥S 178 £98 ¢0s v iy 492 ¢TIl 17291 1758 6% ELET
11162 07222 ¥9ig 8§ '38% 2081 g8l 0766 £°12 AT 89S 5882 002 1788 T8l
279808 L°16g 17818 TUIsE L7882 §1vZ BE8 078l L8 L7198 L 602 6 "928 §ove Tiel
0°9¥72 ¥ gs8¢ 4023 £ 9%1 L2 A ¢el 1768 Vo8 1°20% ¢ YIY 8842 87639 051
1°L0C8 A EAY 8791y 0 1% 5715 G832 voor LA 8821 L 089 [ 8 LB 1%l §961
0°2LFT 618 L7LLE 6888 ) 176 1782 9788 g'Ivl 1488 07402 5°L8 Fiel 2967
§1igt £ 68 §7ELY {888 yey 6701 782 LT 948 9141 8°01¢ ¥¥ST 0760z 1991
270092 L°LET LSLL [AA DBl £8e7 ¥ v Y AL g8t 6203 782 RAAY 9961
§ 4267 77088 1°60% 1582 778L T ¢k 174 L 8L FUL9E 87857 17281 9°2¢ 8961
2avil 0748 27692 09Le 57811 5798 LETl H4l L7801 Z6ve § 85T § ¥t 2°1LY 14138
19218 G168 7868 1768y y881 0728 0708 £1¢ 6 ¥ve 1°vay 0°80¢ 67812 0888 2951
£l 1872 8 '8EY RN 2788 0728 1761 L5e §7882 L 808 5658 17101 §°88 0961
7ELLT 91832 A 7 '80Y ¥ 0L ¥vi 1°LE 96T A 7LYE bLes LLge 9128 1961
8 °0592 £18 07408 LY Z°68 Qe ¥ gLl b0l £°08 Bgey A 07888 945y 0961
TENUUY “39(] TAOY] 130 EN any N R AER 3dy T IER GEY) TUET IB9}
T - 11 (90 - =pov UOTIELS

A2-31



{pepuIXE) (O TDYTYOVNY.LAA LV TIVANIVE ATHINOW

TETT YV 9IQRL

0 8I81 6 8Ll ¢791t LoLL 00 £1e 17§ [ A £°92 A ¥ ooy 970 0°LT Uy
L0868 £°678 27658 77898 7618 £ ele §6Ye B LYY $°68% £ E¥9 ANRA 8 "95E bcsh XER
03617 6188 gty 7:0g¢ Gyl §°8% §°68 PAA 17522 8598 7282 Lv9T 888l "BAY
LB182 T 9°vey ¥ERY §'gs 0768 9782 €% N.wmw §eL? 87682 - 17787 5901 0651
§99%Y 5Ll g 686 67LE 1°58 §79% ¥6ve G661 §°9%¢ 122 LT 00 L°L9 8861
T7VELE I TAY G185y gLl L7691 176L Leet 6281 §-°LZ21 AR 0°89¢ 081z A 8861
& '8202 LGLT 8 ¥6C AN F611 ¢ 66 A 1l Z°00¢8 8°6LC B0LY ¢z 0991 L8567
076167 6 88T 2911 1% ¥ 2788 F) g ey 17101 t01E G911 A4 8L6T 9861
A YA 1102 8'6¥E.  §°0B £°L2 8817 8 '89¢ 9°¢eg tevi 0192 0gll £gle §86T
BLIYE L7y0% L7998 97611 9°¢v1 8718 £yl AN 8071 £ G¥e YA 8968 ¥ 68y 2118
§ L1582 LIRS 27798 §8%8 ﬁ.m» LAY £°18 ¥ 02 S 1eg ¥evl ¥osy 821 578 gest
I AYA 681l 1°8LY 9°4¢08 ¥'g 4708 YA 6L31 §UERE BTG5  LUE¥L Z01 ¥ et 2861
§9902 9717 ¥ 128 5941 1788 g1e 864 L 8L 8871 §°98%  BEVE §°66 g0vZ 1861
0°721¥2 G982 6 °LOY 07681 ¥ 981 A 178 LBL 6 LEZ 9°12¥ 2 LS¥ §°08 ¥93 0881
171917 0°%8¢ 9Ly 6608 97198 888 £2s gLe Y G682 £ 0el L7617 LTV §L61
18128 gTi¢ 7°0%e 77098 6581 0881 §911 ¥oLs §°569 g vEe 6 L62 6 YeT LoZe BL6T
7°Bese L85Y 9828 Z 698 1°6¢ LEL S 6L gL 161 B Zsy £ V8L ¥ 01 614 LiBT
9°962¢ 8288 ¥ 088 YA 00 0L g°9% §°L1 g°et ¢ 188 ¥ vl i YA T7LET 8L81
978088 ¢ 6¥E 9°L28 0.°¥6 L9Z1 2784 6716 big¥ £7L02 ¥ovee Q°6Tr g71Le AN A SLET
177882 $yeY £982 L'LL £9¥I1 g8yl LELT ¥oLeT T AN §18¢ 0760z 0°LT vL5l
170208 A 6192 LUTLY 168 0'ee £¥S §°98 RIS L'6CE ¥ 508 8112 £6TI £L67
58l 7251 g9l¢ A (952 #'59 6°9¥2 £1 7008 ¢ g3¢ S vl ¥ A 2181
A YA 9°99¢ LTgLY £ 161 ?°e19 §yel L6l G orl gLy Cs8¥ 0°L0¢ 0°2LE 6917 TL81
[ARYANA $ 7972 100V ¥UeLe 918 768 5704 1°¢8 £°821 6 VoY 6°98¥ 9787 £ 687 GLET
90782 AN 77102 b GsY ge1l £L0e £°02 8112 97867 T7L18 B°LSZ ¥ psl 1768 6961
§°eol? §6Ly ¥ 527 Z798% AN A AN 6°L07 17287 A 0°L¥Y L8132 FANTA 97161 8961
6 '8v8¢ ¥ e6e §zie LUeey €08 019 Gcy G e § 197 1°9%2 1852 B 81 7691 L96T
L1208 £°1%e 7868 17808 g yiy 170y Y 778l YY) LYlg 8°LBT 87801 £E8L 9961
611588 (ARIAY LEEs ¥ R0S Tyl ¥ LT ¥9e Z 5L £7Iv6 ¥ 697 L1 L 88T 7881 6e61
£rgeg7 87887 57191 SNA g 881 VL8 07681 §°8LT 07657 £ 528 8°iT8 2 '8%¢ ¥5ve V86l
L0858 208 2568 8°eL¥ £°0¢1 §9g 801 (AT ¥ a7 £ L0Y ¥ 508 6628 8842 £961
G 'REsT 8°65¢ [AANY 881 §°911 zivl 17431 I°v01 §'88¢ 758¢ 5782 2081 €012 oeb1l

L1898 0706% T oLEY 87207 A £§02 A £1ET LEZy Z 898 §y8e g y¢l 6081 1961
2ELEL 178L1 17972 ¥OLLE ¥ 801 075y 87818 1°6¢ 17811 £igy P50% § 998 97472 0851
Tenuuy o8] TAON 130 "deg ANy “Inf unf KB Idy IR GER ER bEET
W - 3tun 12 DIpUSIX] Q0T - 3poo UOTIELS

AZ-32



	Cover
	Title Page
	Contents
	Annex-I  Scope of Work and Minutes of Discussions
	Contents

	1.1 Scope of Work for the Feasibility Study on Walawe Irrigation and Extension Project
	1.2 Minutes of Discussion on Inception Report
	1.3 Minutes of Discussion on Progress Report (I)
	1.4 Minutes of Discussion on Interim Report
	1.5 Minutes of Discussion on Progress Report (II)
	1.6 Minutes of Discussion on Draft Final Report (FINAL REPORT only)
	1.7 Comments from MASL (FINAL REPORT only)
	1.8 Answer to the Comments on draft final report on WALAWE F/S (left bank) received from masl on 24 December 1992

	Annex-II  Meteorology and Hydrology
	Contents
	List of Tables

	List of Figures

	2.1 General
	2.1.1 Sri Lanka
	2.1.2 Walawe basin

	2.2 Meteorology
	2.2.1 Meteorological observation
	2.2.2 Rainfall

	2.3 Hydrology
	2.3.1 Gauging stations
	2.3.2 Previous studies on Uda Walawe reservoir inflow
	2.3.3 Extension of run-off data
	2.3.4 Operation of Samanalawewa reservoir

	2.4 Water Quality
	2.5 Ground Water
	TABLES


