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B R 1981/82 1982/83 1983/84 1984/85 1985/86
ROk 293 28.6 25.9 26.3 25.8
Bl 18.5 19.1 20.0 194 19.9
WL - HA 3.1 3.1 3.5 3.5 3.3
widhy - @G 7.0 7.0 7.2 7.0 7.2
=07 14.6 14.7 14.8 15.0 15.1
F o4 27.5 27.5 28.6 28.8 28.7
HEr 100.0 100.0 100.0 100.0 100.0
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Bo NV ¥ THOKEBGDOHIBOBFUIHENLAKKEN S o Tnb,
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~ TV T =V ) BB VCEREAE T, EFHRERIZRS mml T T 5,

19814ED NI L L, SV Vv 7O A4, 7308 AN (4 A Z /3= FEREOT, /3%
RS DONCADKEE R E D, BUS2.6% . KHATA4RDEETH b, /N> Vv THERD AL
HEIZ, 230N /km™ T, AR 19714 5 5 198 14ED B TEHF281% TH o, THII/SF
A8 v EEEH D106 A/ km?, 287%I1Z T, ADFE TG Lo, AOBiEEciiziz
m U xR L7z,

VEPANVAVE VIE Sy &7 So g ]
2.1 HEDER

AREMXE YTV T REH {205,000 km2)DEIRITENF D REBRETHH, AEK
FROHRD LI, NFRAS VBT EREBLSTHNHTFEFOA TS . EBRICFAEOR B
DIFLAZRIOHBIZEPLTD, 8610, Ny V¥ THEBWTRIETORMIHFT &
BT EPb, —HERWZIZEESmS s LTRASATY S,

NI X TINTIE, BERA VT XNOKERLHTREFE L ZEEREFE (PO TTOAT
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ECVoTLERDP O, BEREDULASFEIN TV S,

EIENDOERH % b0k LKERIZ, FOIEAEEA VT ANNKRRICHE - TH O, FIIE
ENANMETORELRKEEZ > TWh, HE AN AEGEAEDR LI L 2KEFEIILKD
—BEEY, SR NEMHOKEER SR BE OKFIERESKE 2B oTw e, Z
DARNEMBED 20, FEROA V&A% KEE T HFHEAEFREEIL, & T/l LT
&l o TV,

1991423 R 1T, HEIREHF D ZERTIZ & ) & OKF)EREIC — IO 8T 7 0, MR
KFEDEI LB fThid:, THild o T, FMIAFBRATERRZIT) S AT E & o 7225,
FECHAOKEFERBRRTORY (D 2 R8ELR SN,

N TNTRUTOBBHE EEL, FRAFRIRIOETHE)OBEKELE ) BT,

AP EYA R (1,000Ha)  FiZk&E (10°m3) 2 A+ (10°RS)
1 Greater Thal Canal 630 2,590 3,500
2 Dajal Branch Extension 170 850 1,500
3 Jalalpur Canal 60 670 1,300
4 Lining of Distributaries and Minors 0 -2,100 22,000
5 Remodelting of Thal Canal 0 2,220 1,000
6 Others 1,200 0 25,300
FE 2,060 4,230 54,600
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FATKELEDND Y, EEOEHERIZ2C. —HEFOSEHLIRIZATTH 5, IR R
IFEFIZ40% . FEAIE80% DEiHTH 5,

PR A Y& R V=7 801, FaF 700 55— EANNRTHF b LI IoskR
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D—(Zk‘ N Eufcﬁ) D 7.kg¥)£%\/\o
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AR WEEAESEIMET LTWb, XYV y 7T T /AOESEERE L LKL, ﬁﬁT/k
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1,500 ppmbl E D # TFAESBE O MBI BV TR, EEECHESETL LI TV,

%{' WXIZIEEKZ2 LE EEEICETNATBY) . SREGTEHEOEY . B3E. BRI T

o BIEfE s N T 2 EREW3EE., MR, MAE. BHETRUTARTH D, FiZ. M

N /K IE R SN, E, WiES AR e NG, R T, EL RENIER 8

U &N T WA, FHEHEX DO#S50% SRR S . 720 OB E 72K R B TH 5,

BEED — ST R KB T B A5, HEMIX Tl FAOKE OME > SR 2 cE 2

VIBFTb H B, ERAIKER BRSSO KN TH B 720, JHARE MBS <. #Hi
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Y DEAINEIZEM ATFTES T od T 0 v, HAUE b HIKIC L )52 ) 247
Hhbo —REHIZ, F 1.5 onha, FBEE XU 20 ton/ha, #4E ¢ 1 ton/ha, K 1 1.5ton/ha, TH b,
ERX OB X DTEUTFTTH 5,

@ BT

RIS OBMER FT v 7 ) — M SN, —ROEITICERE WA, L0 E A
DELVET DL, BHEBRIPOOTHERT—EHEEI K IIHEHETH) ., STEBXA
RESTWEREORBITIIATFETH S,

STEHRXMNICHELE-TBY, EEHMTEHFEATV S, T2, FH—N, T7 A4 T3y
VAW v OZETIIERBMERTHE IR, Th— VICIZEBZEEND S,

6 ERFEERER

7&;:1’ DX A B 48K (Main Canal) . F#K#%  (Branch Canal) . SR¥i/K# (Distributaries
& Minors) D4 §134,580km D EFIAKE R CRLERAHEEN T2, BRARO—FiEL >
FHELZLBTA VTP HEN TWAIERABIIIARBAIE Vv, FitAKRE & 0 /NS v»Water
Course!lIICE L D7V 22 Mk oT, SA VI ELRDDD B,

K GER (km) HE X (km)
AR 1,890 . -
AR 2,990 -
F K E 29,700 6.800
& 34,580 10,700

EEREK 5 34,580km DA 10,700km AN IEEH K 2E->THH ., COBRDOFEKIIEFI AR 2
VDTREERURER 2 TWAE, A EOXRKKED D HH6800kmAEEMX2ES T
Wb,

23 HEFTEOBME
1) HEOHK

NEAY HEMNEGHERREY IITER/ L TWE ., #0OALIERIR THEML 2250 |
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BRSO TLEL, BREIERCEHL S22 B2 0Ol EFETHE, 202D, i< LD E
BREOBMESEL, XAV IrTHIZBWTIE., 4 Y2052 O RZHR OB 1 kkigH
HEEN T8, BRI —KREABELFER LTS, LML, EEOKE (BMEd A ¥
FAMKRIIE T 5B) ILXRRSH D, AXOBHHIREEZRETH 5,

19914E 3 AICEI D ¥ TH N KM OKFMEICET &, Ny Vv TMBERFIHEEREE T Y
=7 POEELEEL TV A, ThODFTHEHEEIZH o TIZHERK BEUB T & B BHKEF A
HitRE o TBh, NEREIFRET7D 22 P OED/ I KE B L BfICERT LT
EBoRLTWa,

FENOHAKRIE— I TABETH ). WAL <. KREBERIFHOBICDETLLEED
NTWVb, IO, FRCEFSNOKRBICEHL 274 VP S, $72H0KBOE
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ELTHHBTAI L LoT, KOMEFHN LA Z I o TE7z, UL, BFHEFIIL> T
BT KOG IRES L5 L, BTFKEMIC L A BHFRAAEL 20, KD S OMAIZHKFM O
TEEMELKELRD, SLICHTAZ EASIEAI LIS o THAARR, ELAOHERER L
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1.

PC-1I PROFORMA

FOR THE FEASIBILITY STUDIES

ON

LINING OF DISTRIBUTARIES & MINORS IN PUNJAB

Name by which, the Survey

will be identified

. Administrative Authorities

responsible for;
a) Sponsoring
b) Execution

c) Operation

. Central Ministry

concerned with;
a) Sponsoring

b) Execution

. Details of Surveys /

Feasibility Study

a) General Description

Feasibility Studies for Lining of

Distributaries & Minors in Punjab

Irr. & Plan. Department, Punjab
Irr. & Plan. Department, Punjab

Irr. & Plan. Department, Punjab

Ministry of Water & Power
Miﬁistry of Water & Power

The population of Pakistan is estimated to be
107 million people in 1989 and is increasing at an
annual compound rate of over 3%. This figure is
likely to go beyond 148 million by the turn of this
century and the population of Pakistan will be
about 207 million by the year 2012. Food
production to feed the population has already
reached an optimal stage and even some of the
agriculture products like edible oil are now being
imported into the Country. It has been estimated
that by the year 1999-2000, Pakistan will have a
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b)Description of Project Area

total food grain deficit of nearly 8 million metric
tons which will increase to 15 million metric tons
by 2012-13 (40% short of the target) in addition to
large deficits in the production of all other crops.
Hence timely steps need to be taken to improve
crop production for feeding ever increasing
population of the Country

Water is the most influencing single factor of
irrigated agriculture which greatly contributes
towards increase in the crop production. The
availability of water supplies is already limited in
Punjab, and hence ways and means have to be
devised to prevent its wastage at all levels. The
conveyance losses are a significant element in the
system and are over 60% of the diverted supplies at
the rivers by the time the water reaches the farmers.
The wastage needs to be minimized not only for its
use in increasing the crop production but also to
put a halt to the rising menace of water logging and
salinity which has already very adversely affected
the agricultural lands.

The distribution of river water between the
Provinces had been pending since long. This
matter was finally resolved and accord in this
regard was signed in March, 1991. In this accord,
Punjab Government was asked to surrender about
1.OMAF of Rabi share to Northwest Frontier
Province (NWFP). With this condition, necessity
of salvage of water by lining canals came to the
front with priority and urgency, especially in
"saline areas” where water lost by seepage is
irretrievable.

The Project area consists of "saline areas”
scattering in the commanding areas of existing

irrigation systems in the Punjab
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¢) Justification

The climate of the area is arid to semi-arid
with annual precipitation ranging from 7" to 15".
The temperature in Winter averages 4°C, while in
Summer it goes as high as 42°C.

The soils are of alluvial deposits and have
wide range of fine to medium to course textured
materials. They are mostly silty loam, loam, sandy
loam, silty clay loam and loamy sands in the sub-
soil. The soils are capable of maintaining high
fertility level and adaptable to wide range of crops.

The groundwater of the "saline areas” is
brackish with salinity generally above 1,000 ppm.
Very few tubewells are in the moderately "saline
areas".where the salinity is between 1000 and 2000
ppm, and are utilized for making up an acute water
shortage by mixing the saline groundwater with the

canal water.

The Government of Pakistan launched a pilot
programme of Command Water Management in
1984 with the assistance of the Donor Agencies
which contained the provisions of lining the
channels for better management of water deliveries

and for reducing loss of precious water

This programme was highly successful as
far as conservation and efficient conveyance of
water was concerned. And it was found that the
lining of canals would not only help in improving
the command of the area but would also minimize
their O&M cost. Thus the drainage effluent would
get reduced considerably resulting in less surface

drainage in the areas.

Keeping in view the benefits realized and
improvement in irrigation deliveries resulting in
further availability of precious water, the
Government of the Province prepared "Concept
Clearance Proforma for Lining of Distributaries
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d) Scope of the Study

and Minors in Saline Zone in Punjab" and applied
to the Government for its implementation in
October 1991.

The network of irrigation canals in Punjab
comprises 1,890 km main canals, 2,990 km branch
canals and 29,700 km of distributaries and minors.
Nearly 10,700 km of these distributaries and
minors pass through the saline areas. Out of this,
about 6,800 km of canals were proposed for lining
in the said Concept Clearance Proforma, and a
feasibility study on lining of some 3,000 km of
these canals with a full supply capacity of under 30
cusecs (Category-I) is supposed to be commenced
at the end of 1991, considering the phased
implementation because of the size of the project.
However, the lining of remaining 3,800 km with
more than 30 cusecs(Category-II) is equally
important and urgent to those with under 30
cusecs. And it is practically desirable that the
priority of implementation be decided after the
feasibility study for both Categories in due
consideration of the results of the studies.but
without being bound the Categories.

The Study will cover the 6,800 km of the
distributaries and minors in the saline areas
(Categories-1 & -1I). However, the results of the
preceding feasibility study which is supposed to be
started at the end of 1991, will be fully respected
and be reflected in the Study. And therefore
collection of data/information and field surveys/
investigations will be concentrated to the 3,800 km
of canals with a full supply capacity more than 30
cusecs. Review of the preceding feasibility study
will be made in respect of costs , benefits and
economic evaluation with a purpose of putting

them on the same basis to be employed in the
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h)

Month of Commencement

and completion

Estimated Cost of Studies
1) Local

ii) Foreign

Total

Personnel required

Given Period of Contract

for Consultants and terms

of their appointment

. Details of Schemes likely to

be submitted after survey
and studies are completed

General Description

Location

Estimated Cost

Study,and formulating a phase-wise

implementation schedule.

Detailed Terms of Reference (TOR) is attached as

Annex-1.

18 months

Rs. 1,387,000 (See Table-1)

Foreign cost is proposed to be covered by the T/A

program from the Government of Japan.

Rs. 1,387,000

The study is proposed to be carried out by

Japan International Cooperative Agency (JICA).

18 months

Terms of Reference attached

Feasibility Report

Punjab

All types of costs and economic benefits will be

worked out during feasibility study
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d) Benefit of Project

g)

Economic - Financial

and non-Quantifiable

Probable Mode of

Financing

Number of persons likely
to be employed during
implementation of scheme
& after completion

1) Local Personnel

1) Foreign Personnel

Material & parts required
after completion of Project

(Local & Foreign Cost)

The major objective of the project is too save the
loss of precious canal water by lining of irrigation

canals. The detailed benefit will, however, be
worked out in the feasibility study.

Government of Pakistan through Federal ADP /
Assistance of Donor Agencies. Especially, soft
loan of Japanese Government (OECF loan) is
highly expected to support the implementation of
the Project.

will be determined by the consultants in the

Feasibility Study.

Normal O & M costs as per approved yard-stick
allocated by the Government of Punjab, Irrigation

& Power Department would be quite adequate.
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TABLE - 1
COST ESTIMATE FOR FEASIBILITY STUDY
(LOCAL CURRENCY PORTION TO BE BORNE
BY THE GOVERNMENT OF PAKISTAN)

1. Remuneration for Counter Part Personnel 585,000
2. Office at Lahore 270,000
3. Transportation 288,000
4. Other Plant and Equipment 244,000
Total 1,387,000

Remarks : For breakdown, see Table - 2
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TABLE -2

BREAKDOWN OF COST ESTIMATE (LOCAL CURRENCY PORTION)

1. Remuneration for Counter Part Personnel

Counter Part Personnel Nos. Month Pay & Allowance Amount
Per Month (Rs.) (Rs.)
Deputy Director / Senior Engineer 1 18 9,000 162,000
Assistant Engineer 2 18 5,000 180,000
Division Head Draftsman 1 18 5,000 90,000
Draftsman 1 18 3,000 54,000
Tracer 1 18 2,000 36,000
Steno I 18 2,000 36,000
Typist 1 18 1,500 27,000
Driver 2 18 2,000 72,000
Total 585,000
2. Office at Lahore
Nos. Month Unit Price Amount
(Rs.) (Rs.)
Office Space 1 18 15,000 270,000
3. Transportation
Nos. Month Unit Price Amount
(Rs.) (Rs.)
Vehcles 2 18 12,000 216,000
Running Cost 2 18 4,000 72,000
Total 288,000
4. Other Plant and Equipment
Nos. Month Unit Price Amount
(Rs.) (Rs.)
Drawing Instruments 20,000
Office Stationary 20,000
Photo Copy Machine 50,000
Telephone Charge 100,000
Electric & Other Utility Charge 18 3,000 54,000
Total 244,000
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ATTACHMENT
TERMS OF REFERENCE
FOR
FEASIBILITY STUDY
ON
LINING OF DISTRIBUTARIES AND MINORS
IN PUNJAB

1. INTRODUCTION

Agriculture plays an important role in Pakistan's economy accounting for over 23
percent of Gross Domestic Product (GDP) and employing about 50 percent of the labour
force. The average annual growth rate of agricultural sector is about 3.3 percent during
the last two decades. Pakistan has made considerable efforts to increase agricultural
production through development of new water resources, improvement of on-farm
management and reclamation of waterlogged and saline areas to keep pace with its
population growth which is increasing at a rate of about 3.0 percent per annum.

2. PROJECT BACKGROUND

The availability of irrigation water is limited and therefore all possible ways and
means will have to be taken to conserve the available water and/or minimize the losses. It
has been recognized that the conveyance losses in the existing irrigation canal systems in
Punjab are substantially large and these have to be minimized for increase of food

production.

The lining of canals is one of the right steps for water conservation. Especially in
saline areas, where groundwater cannot be re-used for irrigation because of its high
salinity, reducing seepage loss from channels is essential for utilizing limited water
resources for irrigation efficiently. Further, the lining of canals would bring more areas
under irrigation. The operation and maintenance cost could also be reduced. With the
lining of the canals, the disposal of highly saline effluent from the saline areas could also

be reduced resulting in less sub-surface drainage effort.

The lining works for all distributions 'and minors in the saline areas was taken up
as the most important and urgent works to be implemented under the development
programme of Punjab. A study for the lining of distributaries and minors less than 30
cusecs capacity with a total length of 3,000 km in the saline areas is supposed to be
commenced soon by the Irrigation and Power Department. Now, a feasibility study for
the same with more than 30 cusecs, consisting of 3,800 km in total, is being proposed.
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3. OBIJECTIVES OF THE STUDY

The objective of the Study is : i) to increase food production by using the water
accrued from reducing conveyance loss in the distributaries and minors running in saline
areas in Punjab (general objective); and ii) to conduct the feasibility study of the Project
(specific objective), which will include:

- to formulate the most optimum lining plan for about 3,800 km of distributaries
and minors with a full supply capacity more than 30 cusecs (Category-II) in the
saline areas;

- to estimate costs and benefits of the plan for the above canals;
- to verify the technical feasibility and economical soundness of the above plan;

- to review,in respect of costs, benefits and economic evaluation, of the feasibility

study supposed to be conducted by the Irrigation and Power Department ,

which will cover 3,000 km of the distributaries and minors with a supply
capacity less than 30 cusecs (Category-I) ;

- to formulate phased implementation plan of the Project.

4. SCOPE OF WORKS
The scope of works will include the following;
(1)  Data Collection and Review
a) Data collection relevant to Category-II

Collection and review for all the existing data and informations relevant to

the following items:

-Topography and aerial photographs
-Meteorology and hydrology
-Geology

-Hydrogeology

-Irrigation and drainage

-Social and rural infrastructures
-Agriculture, soils, land use

-National and regional development plans relevant to the Project
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2)

3)

-Others

b) Review of previous studies

b)

c)

-Previous studies, plans and data of on-going projects such as Command

Water Management Project, etc.

-Results of studies/tests on lining method which are underway by the

Irrigation Research Institute

-Review on performance of similar works already carried out in the

Province

-Other existing reports and studies relevant to the Project

Field Survey and Investigations Relevant to Category-II
-Reconnaissance survey for distributaries and minor in the saline areas
-Field survey for irrigation canals and related structures

-Land use survey

-Agricultural survey

-Agro-economic and institutional survey

-Survey on damage by salinity

-Survey on seepage losses

-Construction material and cost survey

Analysis and Study Relevant to Category-II

Water use

-Analysis of the present utilization of water resources in the area
Study of lining works

-Comparative study on different types of lining method.
-Determination of the most suitable type of lining for each different area
Effects of lining works

-Seepage loss analysis

-Estimation of water saving as the result of lining

-Estimation of behavior of groundwater after lining
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d) Study on optimum use of the water generated by lining
e) Selection of sample areas for additional survey and investigation
-Grouping the canals based on multi-disciplinary indexes
-Selection of sample areas representing each group
4) Additional Survey and Investigation Relevant to Category-1I
-Inventory survey of selected canals in the sample areas
-Agro-economic survey in the sample areas
-Other |
(5) Formulation of Development plan Relevant to Category-I1
a) Formulation of lining plan
b) Formulation of agricultural development plan
¢) Formulation of optimum water use plan
d) Environmental impact
(6) Review of the preceding Feasibility Report
a) Review of benefit estimate
b) Review of cost estimate
¢c) Review of economic evaluation
(7) Project Evaluation
a) Benefit and cost estimate
-Benefit of lining of canals such as increase in agricultural production
--Cost reduction of operation and maintenance by lining
-Cost reduction of drainage measures
b) Cost estimate
-Investment cost
- O&M cost
¢) Economic evaluation of the Project
(8)  Implementation Plan of the Project

a) Priority order to each of grouped areas
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b) Phased implementation plan

9) Preparation of Feasibility Report

5 TRANSFER OF TECHNOLOGY

Throughout the course of the study, transfer of technology and training
will be provided to counterpart experts by foreign experts in the following
field:

-Field survey and investigations for lining engineering irrigation,

environmental aspects, agriculture, etc

-Planning and design for lining works, irrigation, drainage, etc.

6. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 16 months in total. A tentative
work schedule is presented in Attachment.

The following reports will be prepared

-Inception report : Thirty (30) copies in English within one (1) month
after commencement of the study

-Field report : Thirty(30) copies of English at the end of Field
Survey
-Interim report : Thirty (30) copies in English within nine (9)

months after commencement of the study

-Draft final report : Thirty (30) copies in English within sixteen (16)
months after commencement of the study

-Final report : Eighty (80) copies in English within two (2)
months after receipt of comments on the draft final
report

7. EXPERTS INPUTS

For execution of the Study, the following foreign experts will be required

-Team Leader
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8.

-Irrigation Engineer
-Design Engineer
-Hydrologist

-Water Management Expert
-Hydrogeologist

-Drainage Engineer
-Geographical Engineer
-Agronomist

-Project Economist

-Environmental Expert

The manpower required for the Study will be about 95 man-month in total.

UNDERTAKINGS OF THE GOVERNMENT

The government of Pakistan will take all necessary measures to facilitate the

smooth implementation of the Study.

(1)

The Government will make all necessary arrangements with the cooperation of

other relevant organizations for the followings;

D

4)

5)

to secure the safety of the Study Team

to permit the members of the Study Team to enter, leave and sojourn in
Pakistan for the duration of their assignment therein, and exempt them from

alien registration requirements,

to exempt the members of the Study Team from taxes, duties and other
charges on equipment, machinery and other materials brought into Pakistan

for the implementation of the Study,

to exempt the members of the Study Team from income tax and other charges
imposed on or in connection with any emoluments or allowances paid to
members of the Study Team for their services in connection with the

implementation of the Study

10 secure permission to take all data and documents (including photographs)
related to the Study out of Pakistan to Japan by the Study Team, and to enter
into all areas required for the Study.
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@)

The Government will, at its own expense, provide the Study Team with the
following, in cooperation with other relevant authorities and organizations;

1) to provide all the available data and information to carry out the Study,
including maps, aerial photographs, statistics, meteo-hydrological and
geological data, hydrogeological data, socio-economy and previous study
reports relevant to the project, etc.,

2) to nominate counterpart experts for respective foreign experts, including a
project coordinator responsible for the Study and solving any troubles or
matters arising throughout the Study period,

3) to provide logistic support including office space at Lahore with the necessary
office furniture and equipment, and

4) to provide necessary vehicles with drivers for field surveys and
investigations.
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L1-V

TENTATIVE WORK SCHEDULE FOR FEASIBILITY STUDY
ON LINING OF DISTRIBUTARIES AND MINORS IN PANJAB (WORK II)

Month
Work [tems 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Data Collection and Review
2. Field Surveys and Investigations
3. Analysis and Study .

4. Additional Survey and Investigation _

5. Formulation of Development Plan

6. Review of the Preceding Feasibility Report
7. Project Evaluation

8. Implementation Plan of the Porject

REPORTS

ICR FR

Note: ICR; Inception Report, FR ; Field Report, IR ; Interim Report, DFR ; Draft Final Report, FR ; Final Report

B  : Ficld Works in Pakistan : Home Office Works
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(Ministry of Water and Power, Federal Govt. of Pakistan)
Chief Engineering Adviser
Additional Secretary

(Irrigation and Power Department, Govrinmrny of Punjab)
Secretary

Chief Engineer

Superintending Engineer

Sub-division Officer, Shahkot Canal System

Principal Research Officer (Head), Irrigation Research Institute

Principal Research Officer, Irrigation Research Institute
Principal Research Officer, Irrigation Research Institute
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Managing Director ,Republic Engineering Corporation Ltd.
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1 NEW IRRIGATION PROJECTS
STEMMING FROM WATER APPORTIONMENT ACCORD
Ministry of Water and Power 1991, April

2 Concept Clearance
LINING OF DISTRIBUTARIES AND MINORS Phase-1

3 Concept Clearance
LINING OF DISTRIBUTARIES AND MINORS Phase-1 (Revised)

4 PC-1 Proforma
LINING OF DISTRIBUTARIES AND MINORS Phase-1
Government of the Punjab 1991,May

5 PC-2 Proforma
LINING OF DISTRIBUTARIES AND MINORS Phase-1
Government of the Punjab 1991,May

6 Terms of Reference
LINING OF DISTRIBUTARIES AND MINORS Phase-1
Government of the Punjab 1991,0ct

7 PC-1 Proforma
GREATER THAL CANAL PROJECT
Government of the Punjab 1991,April

8 PC-2 Proforma
F/S for GREATER THAL CANAL

Government of the Punjab 1991,April
9 PC-2 Proforma

F/S for JALALPUR CANAL

Government of the Punjab 1991, April

10 PC-2 Proforma
F/S for DAJAL BRANCH EXTENSION
Government of the Punjab 1991,April

11 PC-1 Proforma
STRENGTHENING MODERNISATION & REORGANISATION
OF IRRIGATION RESEARCH INSTITUTE LAHORE
Government of the Punjab 1990, June
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TECHNICAL AID PROPOSAL
FOR
MASTER PLAN STUDY
ON
KUCUK MENDERES RIVER BASIN IRRIGATION PROJECT

PROJECT TITLE

Master plan study on the Kiiciik Menderes River Basin Irrigation Project
LOCATION

Kiiciik Menderes River Basin, [zmir

EXECUTING AGENCY

II Regional Directorate of DSi, Tzmir
Government of the Republic of Turkey

PROPOSED SOURCE OF ASSISTANCE

Government of Japan, through a Technical Assistance Programme of Japan
International Cooperation Agency (JICA)

OBJECTIVE OF THE STUDY

The objective of the Study is to identify and formulate a comprehensive agriculture and
rural development plan in the Kiicliik Menderes river basin, aiming at increase and
stabilization of agricultural production and improvement of the public welfare in the
area as well as water supply to Izmir through provision of technical irrigation facilities,
flood/sedimentation protection, drainage improvement, water supply scheme and
improvements of rural infrastructures.

BACKGROUND

The Kiiciik Menderes River Basin Irrigation Project area (area : 22,974 ha) lies within the
Kiiciik Menderes river basin (about 6,900km?2) on the Aegean coast of western Anatolia. The
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project consists of three irrigation projects, namely Beydag Irrigation Project (area :
13,055ha), Aktas Irrigation Project (area : 1,773ha) and Ergenli Burgaz Irrigation Project (area
: 8,146ha), and water supply scheme to Izmir.

The project is under study by the 1I Regional Directorate of DSI. The project area has a gentle
sloping topography from hills to existing rivers and the elevation of the project area ranges
from 30m to 160m above mean sea level. The project area has a fertile soils and it is possible
to grow many types and kinds of crops such as wheat, potatoes, cotton, fruits and vegetables
if irrigation water is provided. The population in the Kiiciik Menderes river basin is about
230,000. The population growth in Izmir is quite high of more than 3 %, where immigrants of

rural people to Izmir is conspicuous.

Being endowed with fertile soils and abundant farming population, the project area has been
developed for agriculture in most of arable land under the rainfed conditions supplemented by
ground water in some extents. However, the precipitation is quite low of about only 680mm

per year in an average at Beydag, and the yields of food and industrial crops are relatively low.

With a view to stabilizing the public welfare in and around the project area, to increase living
standards of farmers, to minimize immigrants of farmers to urban areas including Izmir and
further to coping with the national policy for food increase and water supply to urban areas
including Izmir, the irrigation schemes were envisaged to be implemented. The Kiiciik
Menderes River Basin Irrigation Project was taken up as the most important and urgent works
to be implemented under the Regional Development Programme of the II Regional Directorate
of DSI, Izmir.

TERMS OF REFERENCE

The Terms of Reference for the master plan study on the Kiiciikk Menderes River Basin
Irrigation Project are given in the attached paper.

EXPERTISE INPUTS

The following expatriate experts and engineers will be required for executing the
Study.

Team Leader

Irrigation Engineer
Structure Engineer
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Hydrologist

River Engineer

Geologist

Soil Mechanical Engineer

Rural Development Expert

Pedologist

Agronomist

Agro-economist/Institutional Expert

Environmentalist

SCHEDULE OF THE STUDY

The master plan study will be carried out in the following two (2) stages;

Work-I : Review of the previous studies, surveys ans investigations, and
formulation of basic development plans (7 months)
Work-II : Analyses, studies and preparation of feasibility report (11 months)

The duration of the Study is estimated at 18 months in total.

UNDERTAKINGS OF THE GOVERNMENT OF TURKEY

In order to facilitate the smooth and effective implementation of the Study, the

Government of Turkey(DSI) will undertake the following measures;

6y
)
3)
4

®
(6)

To provide available information necessary for execution of the Study,

To nominate a counterpart group for the Study,

To provide logistic support for the Study team,

To provide foreign experts with any necessary visas and permits for the Study in
Turkey,

To exempt foreign experts from taxes and charges, and

To secure permission for entry into all areas as required for the proper conduct of
the Study.



TERMS OF REFERENCE
FOR MASTER PLAN STUDY ON
KUCUK MENDERES RIVER BASIN IRRIGATION PROJECT

Project Title : KUCUK MENDERES RIVER BASIN IRRIGATION
PROJECT
Executing Agency : I Regional Directorate of DSI, Izmir

Government of Republic of Turkey
Proposed Source of
Assistance : Government of Japan

I. INTRODUCTION

The Kiiciik Menderes River Basin Irrigation Project area (area : 22,974 ha) lies within the
Kiiciik Menderes river basin (about 6,900km2) on the Aegean coast of western Anatolia. The
project consists of three irrigation projects namely Beydag Irrigation Project (area : 13,055ha),
Aktas Irrigation Project (area : 1,773ha) and Ergenli Burgaz Irrigation Project (area : 8,146ha),
and water supply scheme to Izmir.

The project is under study by the II Regional Directorate of DSI. The project area has a
gentle sloping topography from hills to existing rivers and the elevation of the project area
ranges from 30m to 160m above mean sea level. The project area has a fertile soils and it is
possible to grow many types and kinds of crops such as wheat, potatoes, cotton, fruits and
vegetables if irrigation water is provided. The population in the Kiiciik Menderes river basin is
about 230,000. The population growth in Izmir is quite high of more than 3 %, where
immigrants of rural people to Tzmir is conspicuous.

Being endowed with fertile soils and abundant farming population, the project area has been
developed for agriculture in most of arable land under the rainfed conditions supplemented by
ground water in some extents. However, the precipitation is quite low of about only 680mm per
year in an average at Beydag, and the yields of food and industrial crops are relatively low.

With a view to stabilizing the public welfare in and around the project area, to increase living
standards of farmers, to minimize immigrants of farmers to urban areas including Izmir and
further to coping with the national policy for food increase and water supply to urban areas
including Izmir, the irrigation schemes were envisaged to be implemented. The Kiiciik
Menderes River Basin Irrigation Project was taken up as the most important and urgent works
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to be implemented under the Regional Development Programme of the II Regional Directorate
of DSi, Izmir.

II PROJECT BACKGROUND

The project area has climatic characteristics of eastern anatolian climate. Mean annual
precipitation is relatively small of about 680mm at Beydag. The precipitation in the summer
season particularly for six months from April to September, main crop season, is quite small of
about 135mm in total. Therefore, irrigation is very essential for growing of various food and
industrial crops. In many areas, however irrigation is practiced mainly by using groundwater.
The ground water resources are decreasing year by year. The maximum and minimum
temperature at Izmir is about 28°C and 9°C respectively.

The source of the irrigation water for the project area is the Kiiclik Menderes river as well as
groundwater in the basin. The Kiiciik Menderes river flows in the center of the basin and flows
to west then to east and eventually to Aegean sea. The catchment area of the Kiiciikk Menderes
river is about 3,255km? at Selcuk and the annual average runoff measured at the station is about
420 million m3. The mean monthly discharge varies from 1 to 100 million m3.

Most soils in the project area are primarily brown to dark reddish brown loam to clay loam
derived from alluvium. The soils have a relatively high inherent fertility and are therefore
suitable for cultivation of various crops. Major crops presently grown in the project area are
potatoes, cotton, wheat, fruits and vegetables. Wheat and barley are cultivated in the winter
season, while other crops are cultivated in summer season. The farming practices in the project
area is made by using tractors and family labours. The yields of crops are generally low due to
lack of precipitation/water, particularly during summer season. The livestock is also important

farming income.

The project aims at efficient agricultural and rural development of the Kiiciik Menderes river
basin through provision of irrigation facilities and introduction of improved farming technics as
well as water supply to Izmir. The irrigation area of the project is about 22,974ha. Since water
resources in the project area are limited, it is necessary to supply water to the farm with
economic water supply and management. The flood areas would be developed by introduction
of dams as well as river improvement. The sediment prevention work is also important. The
potatoes, vegetables and fruits will be the main crops to be grown as food crops and cotton as
the industrial crops.
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The irrigation and flood/sedimentation protection works proposed under the project would
include; (1) provision of 4 dams and related structures, (2) provision of irrigation canals and
related structures including road networks, (3) improvement of existing rivers and (4) water

supply to Tzmir .
III OBJECTIVE OF THE STUDY

The objective of the Study is to formulate an optimum plan for agricultural and rural
development in the project area and water supply to Izmir, placing emphasis on water
resources/irrigation development of the basin. Due attention should also be paid to the seasonal
floods and sedimentation problems. The implementation plan together with priority order for
each scheme will be prepared.

IV SCOPE OF THE STUDY

The scope of the proposed master plan study (hereinafter referred to as "the Study") will be

as follows ;

1) Irmigation development for a net area of about 22,974ha in the project area by providing
technical irrigation systems.
-2) Flood and sediment control including improvement of river channels.
3) Rural development including provision post-harvest facilities, rural water supply, farm
roads, etc.
4) Water supply to Izmir.

The Study will be broadly divided into the following two(2) stages.

Work1 : Data collection, review of previous studies and designs conducted by DSI,
execution of field surveys and investigations, and formulation of basic
development plans.

Work IT : Analysis of the results of additional field surveys and investigations,
further study on the development plan and preparation of a master plan

study report.
4.1  Work-I: Data Collection, Review and Additional Investigations

4.1.1 Data Collection and Review
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Review and analyze all the previous studies, data and information, particularly those to
human, land and water resources availability and use, including SOcio-economics,
agriculture, and rural infrastructures of the project area as well as water supply to Izmir.
4.1.2 Additional Investigations and Basic Studies
(1) Water, land resources, etc
i) Carry out overall studies on availability and problem with respect to rainfall,
runoff, sedimentation, water quality, etc. to evaluate potentiality of water use

and needs of water control in the project area,

ii) Carry out meteorological and hydrological analyses including runoff,

floods, sedimentation, etc., for project formulation,

iii) Carry out overall studies on land use, soils, land capability, geology,
topography, etc., for delineation of potential areas for irrigation development
and

iv) Carry out additional topographical surveys for proposed structures.

(2) Irrigation development

i) Identify irrigation development areas based on soils, land capability,
topography, etc.,

ii) Estimate irrigation requirements based on cropping patterns to be applied to the

project, and

iii) Prepare layout of irrigation systems.

(3) Flood and sediment control, and drainage improvement

i) Estimate flooding and sediment conditions of the rivers.



i) Study flood and sediment prevention plans such as provision of dams, channel

excavations, etc., and
iii) Prepare layout of drainage systems.
(4) Agriculture, agro-economy and environmental aspects

i)  Evaluate all available data related to present land use, soil classification,
cropping patterns, livestock, crop yields, input levels and cultural practices,

1) Carry out surveys and studies on soils, cropping patterns, anticipated
crop production and agricultural inputs for irrigation development, and
prepare preliminary soil maps and land capability maps for the project

area,

iii) Evaluate and recommend practical and suitable cropping patterns, and determine
input level, agricultural equipment and labor requirements and crop yields,

1v) Assess the adequacy of existing agricultural support services, and recommend
appropriate measures to strengthen such services under the project, and

v) Assess impacts of the project on social and natural environment, including
losses of social and cultural properties, effects on wild life, etc.

(5) Rural development
1) Examine the adequacy of existing rural infrastructures in the project area,
including roads, water and power supply systems, and post-harvest facilities,
and

ii) Prepare layout of the proposed rural infrastructures.

(6) Prepare an interim report, containing results of field surveys and investigations, and
formulation of development concept.

4.2 Work-1I: Analyses and Formulation of Plans
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4.3

(1) Analyze and study the results of the field survey and investigations, and
formulate layout plans for irrigation development, drainage improvement,
agricultural development, water supply system and rural development.

(2) Prepare a preliminary implementation schedule for the project.

(3) Operation and management

i) Recommend organization and procedures best suited for effective operation and

management of the project, and
ii) Estimate annual costs of the project operation and maintenance.
(4) Cost estimate and project evaluation
i) Estimate preliminary stage investment costs and benefits of the project,
ii) Evaluate economic and financial feasibility of the project , and
iii) Estimate and describe indirect benefits of the project.
(5) Prepare implementation schedule of each scheme together with priority order
(6) Prepare a comprehensive master plan study report for the project
Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be provided
to counterpart experts by foreign experts in the following field;

- Field survey and investigations for hydrology, irrigation, agriculture, water

supply and environmental aspects

- Planning for irrigation, drainage, flood/sedimentation protection, water supply

and rural development
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The above transfer of technology will be carried out in the form of on-the-job training and
seminar during the course of the Study. Overseas training will also be programmed.

V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 18 months in total. A tentative work
schedule is presented in Attachment-1.

The following reports will be prepared in the course of the Study.

-Inception Report :Within one (1) month from the commencement of the Study

-Interim Report :Within seven(7) months from the commencement of the Study

-Draft Feasibility Report  :Within sixteen (16) months from the commencement of the
Study

-Final Feasibility Report :Within eighteen (18) months from the commencement of the
Study

VI. EXPERTS INPUTS

For executing the Study, the following foreign experts will be required;

Teamn Leader

Irrigation Engineer
Structure Engineer
Hydrologist

River Engineer

Geologist

Soil Mechanical Enginegr
Rural Development Expert
Pedologist

Agronomist
Agro-economist/Institutional Expert
Environmentalist

The required manpower input will be about 80 man-months in total.

VII. UNDERTAKINGS OF THE GOVERNMENT OF TURKEY
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In order to facilitate the smooth and effective implementation of the Study,
Government of Turkey(DSI) will undertake the following measures:

(1)To provide available information necessary to carry out the Study, including
maps, statistics, meteo-hydrological and geological data, socio-economy, water
supply and previous study reports relevant to the project.

(2)To nominate a counterpart group, including a project coordinator responsible for
the Study and resolving any trouble arising throughout the Study period.

(3)To provide logistic support including office space with appurtenant furnitures
and facilities.

(4)To provide the foreign experts with any necessary entry and exit visas, work
permit and travel permit, if required, for the Study in Turkey.

(5)To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted from abroad and from import and
export duties imposed on their personal effects, and instruments, equipment and
materials necessary for the execution of the Study.

(6)To secure permission for entry into all areas as required for the proper conduct of
the Study.
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WORK SCHEDULE FOR MASTER PLAN STUDY ON KUCUK MENDERES RIVER BASIN IRRIGATION PROJECT

MONTH

ITEMS

11

12

13

14

15

16

17

18

WORK-I . Data Collection & Review

Additional Investigations

Formulation of Basic
Development Plans

WORK-II  : Analysis & Study

Formulation of Development Plans

REPORTS A A

ICR IR

DFR

3 >

Note: ICR: Inception Report, IR: Interim Report, DFR: Draft Final Report, FR: Final Report




TECHNICAL AID PROPOSAL
FOR
FEASIBILITY STUDY
ON
AYDINTEPE-CAYIRYOLU IRRIGATION PROJECT

PROJECT TITLE
Feasibility study on the Aydintepe-Cayiryolu Irrigation Project (Cayiryolu Portion)
LOCATION

Bayburt and Kelkit country of Giimiighane province

EXECUTING AGENCY

XXII Regional Directorate of DSI, Trabzon
Government of the Republic of Turkey

PROPOSED SOURCE OF ASSISTANCE

Government of Japan, through a Technical Assistance Programme of Japan
International Cooperation Agency (JICA)

OBJECTIVE OF THE STUDY

The objective of the Study is to identify and formulate a comprehensive agriculture and
rural development plan of the Aydintepe-Cayiryolu Irrigation Project (Cayiryolu
Portion) in Coruh river basin, aiming at increase and stabilization of agricultural
production and improvement of the public welfare in the area through provision of
technical irrigation facilities, drainage improvement and improvements of rural

infrastructures. .

BACKGROUND

The Aydintepe-Cayiryolu Irrigation Project area lies within the Coruh river basin (about
2,206km2) on the Bayburt and Kellit country of Giimiighane province. The project area is
globally divided into Aydintepe (net area : 10,348ha) and Cayiryolu(net area : 22,710ha)
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irrigation projects. The Aydintepe Irrigation Project is under construction by the Government
budget.

The Cayiryolu irrigation project is under the study/design by the XXII Regional Directorate
of DSI. The project area has a gentle sloping topography from hills to existing rivers with an
average slope of 2-6%, and the elevation of the project area ranges from 1600m to 1750m
above mean sea level. The project area has a fertile soils and it is possible to grow many
types and kinds of crops if irrigation water is provided. The population in the Coruh river
basin is about 110,000, of which about 20,000 lives in and around the project area. The
population growth in Turkey is quite high of about 2.5 %, whilst in the project area, it is
rather decreasing due mainly to immigrants of farmers to urban areas.

Being endowed with fertile soils and abundant farming population, the project area has been
developed for agriculture in most of arable land under the rainfed conditions. However, the
precipitation is quite low of about only 450mm per year in an average, and the yields of food
and industrial crops are relatively low.

With a view to stabilizing the public welfare in and around the project area, to increase living
standards of farmers, to minimize immigrants of farmers to urban areas including Trabzon
and further to coping with the national policy for food increase, the irrigation schemes were
envisaged to be implemented. The Aydintepe-Cayiryolu Irrigation Project was taken up as
the most important and urgent works to be implemented under the Regional Development
Programme of the XXII Regional Directorate of DSi, Trabzon.

A project study on the Cayiryolu irrigation project is under way by the DSI. However, since
the study needs updating and/or additional information, a detailed and comprehensive
feasibility study is required in order to prepare a practical development plan of the project
and to ascertain the project feasibility.

TERMS OF REFERENCE

The Terms of Reference for the feasibility study on the Aydintepe-Cayiryolu Irrigation
Project are given in the attached paper.

EXPERTISE INPUTS

The following expatriate experts and engineers will be required for executing the
Study.



10.

Team Leader
Irrigation Engineer

Structure Engineer

Hydrologist

River Engineer

Geologist

Soil Mechanical Engineer

Rural Development Expert

Pedologist

Agronomist

Agro-economist/Institutional Expert

Environmentalist

SCHEDULE OF THE STUDY

The feasibility study will be carried out in the following two (2) stages;

Work-I : Review of the previous studies, surveys ans investigations, and
formulation of basic development plans (5 months)
Work-II : Analyses, studies and preparation of feasibility report (7 months)

The duration of the Study is estimated at 14 months in total.

UNDERTAKINGS OF THE GOVERNMENT OF TURKEY

In order to facilitate the smooth and effective implementation of the Study, the

Government of Turkey(DSI) will undertake the following measures;

ey
)
3
4)

®
(6)

To provide available information necessary for execution of the Study,

To nominate a counterpart group for the Study,

To provide logistic support for the Study team,

To provide foreign experts with any necessary visas and permits for the Study in
Turkey,

To exempt foreign experts from taxes and charges, and

To secure permission for entry into all areas as required for the proper conduct of
the Study.
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TERMS OF REFERENCE
FOR FEASIBILITY STUDY ON
AYDINTEPE-CAYIRYOLU IRRIGATION PROJECT

Project Title : AYDINTEPE-CAYIRYOLU IRRIGATION
PROJECT(CAYIRYOLU PORTION)
Executing Agency : XXII Regional Directorate of DSI, Trabzon

Government of Republic of Turkey
Proposed Source of
Assistance : Government of Japan

I. INTRODUCTION

The Aydintepe-Cayiryolu Irrigation Project area lies within the Coruh river basin (about
2,206km2) on the Bayburt and Kelkit country of Giimiighane province. The project area is
globally divided into Aydintepe (net area : 10,348ha) and Cayiryolu (net Area : 22,710ha)
irrigation projects. The Aydintepe Irrigation Project is under construction by the Government
budget.

The Cayiryolu irrigation project is under study/design by the XXII Regional Directorate of
DSI. The project area has a gentle sloping topography from hills to existing rivers.with an
average slope of 2-6%, and the elevation of the project area ranges from 1600m to 1750m
above mean sea level. The project area has a fertile soils and it is possible to grow many types
and kinds of crops if irrigation water is provided. The population in the Coruh river basin is
about 110,000, of which about 20,000 lives in and the project area. The population growth in
Turkey is quite high of about 2.5 %, whilst in the project area, it is rather decreasing due mainly
to immigrants of farmers to urban areas.

Being endowed with fertile soils and abundant farming population, the project area has been
developed for agriculture in most of arable land under the rainfed conditions. However, the
precipitation is quite low of about only 450mm per year in an average, and the yields of food
and industrial crops are relatively low.

With a view to stabilizing the public welfare in and around the project area, to increase living
standards of farmers, to minimize immigrants of farmers to urban areas including Trabzon and
further to coping with the national policy for food increase, the irrigation schemes were
envisaged to be implemented. The Aydintepe-Cayiryolu Irrigation Project was taken up as the
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most important and urgent works to be implemented under the Regional Development
Programme of the XXII Regional Directorate of DSI, Trabzon.

I PROJECT BACKGROUND

The project area lies within the Coruh river basin on the Bayburt and Kelkit country of
Giimiighane province area. The project area extends mainly along both sides of the Coruh river
and its tributaries, covering an net area of about 22,710ha. The area has a gentle sloping
topography with average slope of 2 to 6 % , and the elevation of the project area ranges from
1600m to 1750m above mean sea level

The project area has climatic characteristics between eastern Black Sea and eastern Anatolian
climate. Mean annual precipitation during 57 years from 1929 to 1985 is a quite small of about
427mm. The precipitation in the summer season particularly for three months from July to
September, main crop season, is quite small of about 56mm in total. Therefore, irrigation is
very essential for growing of various food and industrial crops. In some areas, however,
irrigation is practiced mainly by using groundwater. Monthly mean temperature varies
seasonally from -7.6°C in winter to 20°C in summer. The maximum and minimum temperature
are about 36°C and -31°C respectively.

The source of the irrigation water for the project area is the Coruh river and its tributaries.
The Coruh river flows in the center of the project area and flows to east and eventually to black
sea passing through other project areas. The catchment area of the Coruh river is about
1,734km2 at Bayburt and the annual runoff measured at the station is about 520 million m3.
The mean monthly discharge varies from 13 to 150 million m3.

Most of soils in the project area are primarily brown to dark reddish brown loam to clay
loam derived from alluvium. The soils are generally with an effective depth of about 1.5m. The
average pH ranges from 6.9 to 8.5. The soils have a relatively high inherent fertility and are
therefore suitable for cultivation of various crops.

Major crops presently grown in the project area are wheat, barley, clover, sugar beet, fruits
and vegetables. Wheat and barley are cultivated in the winter season while other crops are
cultivated in the summer season. The farming practices in the project area are generally made by
using tractors and family labours. Use of fertilizers and chemicals are not sufficient for crop
growing. The yields of crops are generally low due to lack of precipitation and farm inputs,
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being 1.6 to 2.3 tons/ha for wheat, sugar beet 3.6.tons/ha, etc. The average cultivation area is
about 8ha per one household. The livestock is also important farming income.

The project aims at an efficient agricultural and rural development of the Coruh river basin
through provision of irrigation facilities and introduction of improved farming technics. The
irrigation area is about 22,710ha in net. Since water resources in the project area are limited, it
is necessary to supply water to the farm with optimum water supply and management. The
flood areas would be developed by introduction of dams as well as river improvement. The
potatoes, vegetables and fruits will be the main crops to be grown as food crops and sugar beet
as the industrial crops.

The irrigation works proposed under the project would include; (1) provision of three dams
and related structures, (2) provision of irrigation canals and related structures including road
networks, (3) improvement of existing rivers and (4) land grading where necessary.

IIT OBJECTIVE OF THE STUDY

The objective of the Study is to formulate an optimum plan for agricultural and rural
development in the project area, placing an emphasis on irrigation development of the basin.

IV SCOPE OF THE STUDY

The scope of the proposed feasibility study (hereinafter referred to as "the Study") will be as
follows ;

1) Irrigation development for a net area of about 22,710ha in the project area by providing
technical irrigation systems.

2) Drainage improvement and flood control including improvement of river channels.

3) Rural development including provision post-harvest facilities, rural water supply, farm

roads, etc.
The Study will be broadly divided into the following two(2) stages.
Work I  : Data collection, review of previous studies and designs conducted by DSi,

execution of field surveys and investigations, and formulation of basic

development plans.

B-18



Work II  : Analysis of the results of additional field surveys and investigations, further
study on the development plan and preparation of a feasibility study report.

4.1  Work-I: Data Collection, Review and Additional Investigations
4.1.1 Data Collection and Review
Review and analyze all the previous studies, designs, data and information, particularly
those of current availability and use, human, land and water resources, including socio-
economic conditions, agricultural practices, rural infrastructures,etc.
4.1.2 Additional Investigations and Basic Studies
(1) Water and land resources
i) Carry out overall studies on availability and problem with respect to rainfall,
runoff, sedimentation and water quality to evaluate potentiality of water use

and needs of water control in the project area, and

ii) Carry out overall studies on land use, soils, land capability, geology,
topography, etc., for delineation of potential areas for irrigation development.

(2) Irrigation development

i) Identify irrigation development areas based on soils, land capability,
topography, etc.,

i) Estimate irrigation water requirements based on cropping patterns to be applied
to the project, and

iii) Prepare feasibility-level design and layout of irrigation systems by
modification of the existing design.

(3) Drainage improvement
i) Carry out longitudinal and cross section surveys for main rivers to determine

carrying capacities of the rivers,
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ii) Estimate drainage requirements for the project area, and
iii) Prepare feasibility-level design and layout of drainage systems.
(4) Agriculture and agro-economy

i)  Evaluate all available data related to present land use, soil classification,
cropping patterns, livestock, crop yields, input levels and cultural practices,

i) Carry out surveys and studies on soils, cropping patterns, anticipated crop
production and agricultural inputs for irrigation development, and prepare

soil maps and land capability maps for the project area,

iii) Evaluate and recommend practical and suitable cropping patterns, and determine
input level, agricultural equipment and labor requirements and crop yields,

iv) Assess the adequacy of existing agricultural support services, and recommend

appropriate measures to strengthen such services under the project, and
v) Evaluate/update farm budgets for typical farm households under the project.
(5) Rural development

i) Examine the adequacy of existing rural infrastructures in the project area,

including roads, water and power supply systems, and post-harvest facilities,

ii) Make plans of post-harvest facilities such as warehouses and transportation
systems, etc.

iii) Prepare feasibility-level design and layout of the proposed rural infrastructures.
(6) Topo-survey, geological investigations, etc.

i)  Carry out additional topographical and geological survey for proposed
structures such as dam sites, pumping station site, etc.
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if) Study and analyze meteorological and hydrological data for the project area, and
ili) Conduct construction materials survey, including physical tests and analyses.
(7) Environmental aspects

1)  Assess impacts of the project on social and natural environment, including
losses of social and cultural properties, effects on wild life, etc., and

ii) Assess losses of houses and farming areas in the proposed reservoir area.

(8) Prepare an interim report, containing results of field surveys and investigations, and

formulation of development concept.
4.2 Work-II: Analyses and Formulation of Plans
(1) Analyze and study the results of the field survey and investigations, and formulate
detailed plans for irrigation development, drainage improvement, agricultural

development, and rural development.

(2) Prepare a detailed implementation schedule for the project and recommend construction

methods suitable for local conditions.
(3) Operation and management

1) Recommend organization and procedures for effective operation and

management of the project, and
ii) Estimate annual costs of the project operation and maintenance.
(4) Cost estimate and project evaluation
i) Estimate preliminary stage investment costs and benefits of the project,
i) Evaluate economic and financial feasibility of the project, and

1ii) Estimate and describe indirect benefits of the project.

B-21



(5) Prepare a comprehensive master plan study report for the project

4.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be provided
to counterpart experts by foreign experts in the following field;

-Field survey and investigations for hydrology, irrigation, agriculture, water supply

and environmental aspects, etc., and

-Planning for irrigation, drainage, flood protection, rural development and water

supply.

The above transfer of technology will be carried out in the form of on-the-job training and
seminar during the course of the Study. Overseas training will also be programmed.

V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 14 months in total. A tentative work
schedule is presented in Attachment-2.

The following reports will be prepared in the course of the Study.

-Inception Report :Within one (1) month from the commencement of the Study

-Interim Report :Within five(5) months from the commencement of the Study

-Draft Feasibility Report :Within twelve (12) months from the commencement of the
Study

-Final Feasibility Report  :Within fourteen (14) months from the commencement of the
Study

VI. EXPERTS INPUTS

For executing the Study, the following foreign experts will be required;

Team Leader

Irrigation Engineer
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Structure Engineer

Hydrologist

River Engineer

Geologist

Soil Mechanical Engineer

Rural Development Expert
Pedologist

Agronomist
Agro-economist/Institutional Expert

Environmentalist
The required manpower input will be about 60 man-months in total.
VIL.UNDERTAKINGS OF THE GOVERNMENT OF TURKEY

In order to facilitate the smooth and effective implementation of the Study,
Government of Turkey(DS) will undertake the following measures:

(1)To provide available information necessary to carry out the Study, including
maps, statistics, meteo-hydrological and geological data, socio-economy, water
supply and previous study reports relevant to the project.

(2)To nominate a counterpart group, including a project coordinator responsible for
the Study and resolving any trouble arising throughout the Study period.

(3)To provide logistic support including office space with appurtenant furnitures
and facilities.

(4)To provide the foreign experts with any necessary entry and exit visas, work
permit and travel permit, if required, for the Study in Turkey.

(5)To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted from abroad and from import and |
export duties imposed on their personal effects, and instruments, equipment and
materials necessary for the execution of the Study.
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(6)To secure permission for entry into all areas as required for the proper conduct of
the Study.
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WORK SCHEDULE FOR FEASIBILITY STUDY ON AYDINTEPE-CAYIROLU IRRIGATION PROJECT

ITEMS

MONTH
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11

12

13

14

WORK-I

WORK-II

: Data Collection & Review

Additional Investigations

Formulation of Basic
Development Plans

: Analysis & Study

Formulation of Development Plans

REPORTS

A

IR

3 D>

Note: ICR: Inception Report, IR: Interim Report, DFR: Draft Final Report, FR: Final Report
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