126% for potatoes, 138% for fodder, 125% for vegetables and f ruits,

3.2.5 Irrigation Development Plan
14} Basic Concept for Irrigation Development

The aim of the Pro;cct is to promote agricultural development in the Bc} dag and Odemis
areas by providing irrigation water from two water sources: one is groundwater 1o be
developed within the allowable range from the viewpoint of sustainable groundwater use in the
Project Atea, and the other is surface watér to be developed by construction of the Beydag
dam. As formulaied in Scction 2.2.4, the proposed command area of the P:o_|ec& is 15400 ha
in net, of which 10,200 ha will be irrigated by surfacc waler and the remaining 5,200 ha will be
by groundwater.

* For the Project, the main concept for irrigation development is focused on an effective
use of surface water and groundwaler to maintain a sustainable irrigation development. Under
‘the Project, the farmers will not be specified for the use of water source, and therefore they can
use either sutface water through the new irrigation system or groundwater using their own
existing wells, though it is expected that the farmers, particularly in the highland area, may
preferably select the new swiface water supply. Inthe lowland area, however, the groundwater
source in the Project Area is stitl expected to be used con!muously for supplementary purposes
within the permitted quantity of water in future. The command areas of the existing irrigation
cooperalives will also be provided with surface water through the new irrigation canal system
in addition to the groundwater supply being practiced at present.

(2) Trrigation Arcas To Be Covered by Respoctivc Water Sources

The fotlowing figure shows the relation between the probabilily of the occurrence of
- drought (probability of failure in times) and the irrigable arca of the proposed Baydag ICSCIVOr.
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Accordmg (o this figure, the whotc irrigation arca of the Project can be covered by
surface water from the Beydag reservoir when the drought with a return period of smaller than
2.5 times occurs. This mearis that the whole area can be covered by surface water for 60% of
all operation term.  When drought with a return period of more than 2.5 times occurs, the
groundwater will be supplementary used for the irrigation of 5,200 ha at maximum.

‘From the above study, it is concluded that surface water from the Beydag reservoir is a
substantial water source for the Project, and can cover the whole irrigation area in the normal
years, while groundwater is required only for supplementary use for the severe drought years. '
In this manner, the groundwater source is understood to be for isolated spot use and thercforc a
physical irrigation system for conjunctive use of surface water and groundwaler is not
considered for the Project. The farmers having their own wells will use gtoundwater, when
needed, under the geidance of the proposed O&M Division of the Project Office. The exisling
private wells will be continuously operated and maintained for the purpose of domestic water
supply, besides such irrigation water supply as mentioned above.

| (3)  Proposed Irsigation Method

Modern irrigation methods such as sprinkler and drip irrigation methods are planned to

be positively introduced to the Project Area. According 16 the result of the irrigation expennient

“done by DSI-1 in collaboration with the Study Team, the drip irrigation method was proved to

be '1ppllcablc in the Project Area, and the sprinkler icrigation mcthod is also recommendable in

the arca, except for the farmland having very small infiltration characteristics. -~ Furrow

irrigation method is also applicable, though depending upon crops, as long as the irrigation is
carefully practiced. Border irrigation is permitted nainly for tree crops only ina limited arca,

~In the irrigation practices, farmers should carcfully 1rngalc the crops without wasting
water, after knowing the soil moistuse condition. For this, tensiometers are recommended to
be installed in order to know the soil moisture condition for the appltcalton of ev cry trr gallon :
mcthod

{4) Irrigation Waler chixiremenls

The irrigation water requirements in the Project Area were calculalcd bascd on lhc
CfOppI ng paitern proposed in Paragraph 3.2.4-(4), the present soil and land use conditions, and
other condilions for the calcolalions mentioned in Paragraph 2.2.6-(3).  Thus, the annual
average irrigation requirements were obtained to be 617.8 mm as detailed in Annc\ H and the :
average monthly apportionments are as follows: -

Jan.. Feb. Mar. "Apr. May"lun. Jul. Aug. Sep. Oct Nov..Dec. Tota) |
0.2 03 21 109 67.8 113.6 1224 163.6 97.8 340 4.9 03 6178

Note: An overall lrrigation efficiency of 078 is applled assummg that the three
irrigation methods of susface irrigation, sprinkler irrigation and dnp irrigation will
cover the irrigation areas depending on the proposed cropping pattern. The
amganoh efficiencics are 0.58, .78 and 0.98 respectively.

According to the rcsult of '\i.'alcr rcquircme'm calcufations, the peak irfigation water
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requirement of 166.1 mm/month/ha, cquivalent to 0.62 lit/sec/ha, frequently appears in
August when there is no rainfall. Then, this peak requirement is taken to be the basic unit
requireiment for the calculation of the unit design discharge of the canal. The unit design
discharge is oblained by the basic unit requirement by the flexibility factor following the
Turkish irrigation criteria. Thc unit design discharge thus obtained is shown in the following
table.

{unit: lit/sectha) _

_ _ Basic Unit.  Flexibility . Unit Design -
- Canal Reguirement _ Facior* Discharge Remarks

Main Canal - 0.62 - 0.62  No excessive factor is conisidered.
Secondary Canal 0.62 T1.44 0.89 Cormand arca is assumed (o be 600 ha
Tettiaty Cahal . 0.62 202 . 4258 ._Command area is assurned to be 100 ha

(Note) *: This factor is taken from "Fleksibilite katsaylan K" of the Turkish irrigation criteria

5 Prc')poscd Imigation System and Facilitics
(@ lrigation Canal System

The layout pian of the irrigation canal system was prepared based on the topographic
map on a scale of 1:25,000 and referring to the layout plan prepared by DSI-IT in the feasibility
study for the Beydag Dam Project. According to the plan thus prepared, the canal system witl
consist of a headrace, two main canals: Right Main Canal and Left Main Canal , 16 sccondary
- canals, and 267 tertiacy canals as shown in Figure 3.2.4. The funclions and salient features of
these canals are mentioned below.

(1) | Headracc

A headrace with a length of 1.0 km will be constructéd to convey irri gation water of
19,55 m3/scc from the intake facility newly proposed at the outlet of the diversion tunnel
‘of the Beydag dam (o the bifurcation point of the Right and Left Main Canals. The
canal will be of a closed conduit type, as concluded in the comparative study made in -

" the following Sub-paragraph {ii). ‘The steel lining PC pipe with a diameter of 2,200mm
will be used for the conslrfuc}icin of the canal. The water level at the head of the canal is
sct al EL. 173.50 m and the hydraulic gradient in the canal is 1/550.

(i) Main canals

~Two main canals are required to deliver irrigation water from the headrace 6 the
respective sccondary canals. The Right and Left Main Canals will bifurcate at the tail of

* the headiace. The Right Main Canal with a length of 30.5 km will be constructed in the

* right bank arca of the Kiigilk Menderes river to itrigate 9,550 ha of farmlands, - The
water level al the head of the canal will be EL. 169,40 m, and the canal is designed

- with a design discharge of 5.92 md/sec at its head and a hydraulic gradient of 1/1,300.
White, the Left Main Canat will run for 28.5 km in the teft bank area to irrigate 5,850
ha of farmlands. The water level at the head of the canal will be EL. 169.4 m, and the
canal is designed with a design discharge of 3.63 m3/sec al its head and a hydraulic
gradient of 173,230, Due 10 a hydraulic limit and topogeaphic condition in the area,
both main canals will convey irrigation water by the gravity systen.
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For conv e}mg nrlgauon water by the main canals, mclndmg (he headrace portion, two
types of canal are conceivable: open channel type and ctosed conduit type. Since there
would be no technical difficully in construction of both systems, the comparative study
is made mainly from the economical viewpoint to selecl the canal type between them.

In this comparative study, the cost estimale is made for the total length of the main
- canals. The former has a concrete- Jined trapezoidat section with a bottom width of
2.0~3.0 m, while the latter is composed of steel lining PC pipes with a diameter of
12,200 mm. The estimated construction costs for both types arc detailed in Annex Hand
summarized below,

(Unit: TL. miltion)

Work Hems . Qpen channel type Closed conduit type
Yarth work: 169,130 121,128
Coricrete or pipe: 253,855 522,297
Retated stiuctuies: 381,511 261,853

Sub-total 810,496 905,278
1.and dcquisilion: 158,737 61,103
Total " 969,233 966,381

According to the above table, there is no remarkable difference of cost belween two
types of canal, and it is difficull to judge cconomically which is more advantagcous for
the Project. However, if the following matlers are taken into consideration, the closed
conduit type would be jushﬂablc

" 1) The conveyance loss is less in case of the closed conduit typc than the open
~channel typc

- 2) The canal water can be kept clean in case of the ciosed condmt l) pe, because '
there will bc less charice for lrash and scdiment to {low into lhc canal

*3) The opcn channcl lype u ould be d'mgcrous particularty in wllage area, bccause
“there will be many chanccs for children to fall into the canal.

4) There would be a more quick and f alr responsc to the water demand in case of
the closed conduit type than the open channel Lype.

5) The maintenance cost is cheaper in case of the closed LOI]dUll lypc than thcopen

channel type.

" The alignment of the canal will be made alongsndc the custmg roads "md therofore an)
" iew service foad will not be required along the canals. The pipes for canals will be
buricd under the ground lhroughout the length to save lhc cuhwatmn arca from the
" occupation by the canals and to minimize the land acquisition cost.

(iii)  Sccondary canals

All the sccondary canals will be branched off from the above mentioned main canals to
- distribute water to the sccondary units, of which size will be 960 ha on average with a
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variation from 380 ha to 1,760 ha depending on the topography. In the right bank area, -
nine sccondary canals with a total length of 44.4 km will be constructed to cover an
irrigation area of 9,550 ha, while in the left bank arca, seven sccondary canals will be
required for an irrigation of 5,850 ha. ' All these canals will be of conduit lype
composed of PVC pipes and buried under the ground. Since the alignment of the
canals will be made alongside the existing roads, no service road will newly be required
atong the canals, but gravel melalling witl be needed on the roads for the width of 4.0
m, because almost all the existing roads are of carthen type.

The following table shows the salient features of the sccondafy canals:

. Name of Irrigation Design . Design Fipe

Canal Area Lengih Discharge Diameéter
(ha) . (m) (miscc) (mm)
Right Bank o
SR1 380 3,000 0.34 600
8R2 450 2,000 0.40 600
- 8R3 730 - 3,000 (.65 500
SR 4 880 4,200 0.78 600
SRS 1,180 3,200 - 105 800
SR& 1,760 7,600 1.57 800 -
SR7? 1,320 7,700 ‘ 1.17 800
SR8 1,440 7,800 - 1.28 800
SR9 1,410 - 5,900 1.25 800
" Sub-toial 9,550 44,400 ‘ - -
Left Bank _ _
SL.1 © 640 " 8,000 0.57 660
SL2 630 3,700 0.56 600
SL.3 620 3,500 0.55 - 600
SL4 - 1,020 4,000 0.91 800
SLS 1,270 4,350 1.13 800
S81L6 =740 ¢ L300 0.66 ) 600
. 8.7 : 930 : 3,300 0.83 800
Sub-total . 5,850 28,150 ; - -
- Total 15,400 72,550 ) T

(iv) = Testiary canals

In order to dlslnbutc lrngauon water to all tertiary blocks equally, about 267 ter mry
canals with a totat length of 347.2 km will be constructed in the Project Area. All these
tertiary canals will be branched off directly from the secondary canals and aligned at an
“interval of 400 m between them, on average, considering the size of an on-farm
“development block suitable for mechanized farming and organizing the tertiary group of
“the water users' association in the future.  All the canals will be of conduil lype,
composed of PVC pipes buried under the ground, and will have cnough water head
required for the operation of all types of the lmgahon methods proposed under the
Project, for which booster pumps will be required in case that the water head is not
enough due to topographic condition.

The following table shows the réquired lengihs of the tertiary canals in the command
areas of the respective secorlary canals.
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(Unit: km)

Right Bank Area : Left Bank Arca
Secondary Length of Secondary Length of
~_Canal Group Testiary Canal  Canal Group. Tertiary Canal
sSR1 2,050 SL.1 4,250
SR2 9,050 SL2 13,750
SR3 15,750 SL3 13,100
Sk4 23,250 SL4 22,600
8RS 28,600 _SLS 33,150
SR6 46,450 SL6 13,250
SR7 35,550 SL.7 20,400
SR8 35,950
SR9 . 30,0590 .
Sub-Total 226 700 . . 120,500
Total i 347,200 :

(b)  Related Facililies of !rrigation Canals

In order to operate the canal sysiem in a proper and sccurc manner, the following
related facilities need to be instatled in the canal system:

(i) Intake facility

An intake facility will be constructed immediately downstream of the outlet of the
diversion tunnel to control the discharge to the headrace. The facility will be composcd
of a concrete box with a height of 13.70 m, width of 6.00 m and length of 16.00 m and
equipped with a jet flow gate at the outlet as shown in Volume H1 “Drawmgs"

(i) Bifurcation structure

A bifureation structure will be provi:dcd at the tail of the headrace to divert water to the
Right and Left Mam Canals correclly at the designed proportion of discharge to cach
canal. The structore will be eqmppcd with a butterfty valve at thc head of cach main
canat. '

(iii) Siphons

Siphon structures will be constructed where the canals will cross the ‘Kiiqiil'( Meideses
river and its tributaries. The typical design of the structurc is shown in Volume 11t
"Drawin gs"

(iv)  Cross drains

A cross drain will be provided at a crossing point of the dram with a road A box lypc'
of cross drain will be construcied for the sccondary drain and the plpc lypc for lhc
tertiary drain.

(v) ’i‘umouls

Tumoult structures will be provided at the heads of the secondary and tertiary canals to
‘divert irrigation water from the main canal to the secondary canal and the secondary
canal to the tertiary canal ift @ proper way.” The butterfly valves will be instalied on all
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the turnout struclures.

(vi).  Check valves

Check valves will be installed at every 1 - 3 km on all the main, secondary and tertiary
canals to check discharge in the conduits.

(vii)  Airvalves

All the canals will be equipped with air valves at hill portions and lmmcdlatcly
downstrean of the check valves to release airin the pipes.

(vii)) Blowoff valves

Blowolf valves will be installed on all the main, seoondary and tertiary canals at the
lowest points of the respective canals to drain of { water and sediments in the pipes.

(ix)  Measuring devices

A measuring device will be instalied at each lurnout point to measure the discharge
precisely and to use the measured records for the water charge collcetion. The
‘electromagnetic type of current meter is proposed to be installed at the head of all the
secondary canals and the propeller type of current meler at the head of tertiary canals,

() Oﬁ-fannl)cvcldpmcnl_.

Anon-farm development block is defined as a command arca of a terttary canal (lertiary
© block) in this Study. The typicat layout of the on-farm development block is as shown in
Figure 3.2.5. According (o this figure, one on-farm block will cover about 60 ha (400 m x
1,500 m) on an average, in which about 35 farm houscholds will be included. Six turnouts
- will bc provided on the tertiary canal for the convenience of 6 or 12 days rolation irrigation.
Each turnout covers around 10 ha, which consists of 10 farm plots assuiming that one farm
plot has 1.0 ha which is the same as the av crage size of a farm plot in the samplcd areas. The
jrdgation water released from the turnout will be conveyed (o the 10-ha plots through the
quaternary canals, which will be composed of PVC pipes buried under the ground, and then to
cach farm plot through the sprinkler sets, drip sets, or furrows depending on the crops
~cultivated in the field. The total length of the quaternary canals will be about 1,590 km;
103 m/ha.

'3.2.6 Drainage Dcvélopment
) . Basic Concept for Drainage Development

- In the Project Area, there exists a natural drainage system consisting of the Kiigiik
Menderes river which is a major flood course, and its tribularics which exist at an interval of 3~
5 km along the Ktglik Menderes river. Among thein, the Kitgiik Menderes river will not
requirc any river training or improvement work because of no serious drainage or flooding
problems along the river, However, some tribularies will need to be improved so as 1o have a
flow capacity against the flood with a 5-year retura period, especially in the sections where

- 122 -



© existing rodads are functioning like drains for spilled water fron: the tributaries.

‘Terliary drains will be needed in order to evacuate surplus water from farmlands.
These tertiary drains will be designed so as lo have a flow capacity against the discharge
calculated for the 2.33 year return period. These drains will connect to secondary drains, most
of which are existing tribitaries. The mal-drai nage arca parlly extending along the Kiugtik
Menderes river will mainly be improved by the construction of these tertiary drains. No sub-
surface drain is required in any farmlands in the Project Arca, because of the low groundwater
table throughout the year: more than 10.0 meters below the ground surface, and moderate water
quality of less than 600 pS.

(2)  Drainage Module
(a) Sccondary Drains

‘The existing tributarics of the Kilgtik Menderes river will be improved and used as the
secondary drains of the proposed drainage system. Number of tributaries to be used as the
secondary drains is 18 in the right bank area, and 12 in the left bank arca. The Canal system of
the tnbutarics is shown in Figure3.2.6.

The drainage module of cach tributary concerned is estimated by the Mec. Math mcthod,
which is popularly applicd to the drainage projects in Turkey. Runoff cocfficient and
topographic paranieters applied in the method are decided in considesation of topographic, soil
and vegelation conditions of the catchment arca. The design rainfall intensity is derived from
the rainfall intensity curve in a S-year return period of Odemis in the "MAKSIMUM
YAG]$LARIN FREKANS ATLASI". The dmmagc module calculated for cach sccondary
drain is as shown in 'l able 3.2.3. ' o

(b)  Tentiary Drains

Dramage modu!c of proposed lemdry ‘drains is iy pically estimated applymg the Mc.
Math method for an ideal tertiary command area of 60 ha. Runoff coefficient and topograpluc :
paramcters applied in the method are decided in consideration of lopography, soil, and
vegelation conditions of the typical catchment area. Design rainfall intensity is denved from the
rainfall intensity curve in a 2.33-year return period of Odemis in the "MAKSIMUM
YAGISLARIN FREKANS ATLASI" Thus the drainage module of thc lcrtlary dram is
obtained to be 9.6 li'sec/ha. =

3 Drm nage Mclhod

Surplus water in the ficld will be removed 1o tcruary canals by l}cddmg, on \\'hl(,h the
 dead fusrows run parallel to the prevailing land slope. If the drains are spaced further apait, a '
- parallel field ditch system will be applicd. Any sub-surface drain is not required; due to the
low groundwater table in the Project Arca. However, lertiary drains need to be excavated
deeper than 1.0 m in order to semove the conditional surplus water in the surface soil layer.

_ In case of vegetable cropping, the inundation pcnod should be shorter than 8 hours,
“according to the drainage critetia in Turkey. As the mund'ttmn period of more lh'm 8 hours will
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not be 1ssumcd to occur owing to the prowsmn of dramagc syslems vnder the Project, no
pump drain will be required inthe Prc)]ect Area.

(4 Drainage System and Famhllcs

The proposed drainage system of the Project is composed of the Kugik Menderes river
as a main drain, secondary drains, and tertiary drains. The proposcd_ drainage systent is shown
in Figure 3.2.4.

~ Some portions of all the 30 existing tributaries of the Kitgiik Menderes river to be used
as sccondary drains have smaller flowing capacilies than the design drainage modules. Such
portions of the tributaries will be improved so that llood water will smoothly be carried through
the drains to the Kiigik Menderes river. Taking into account the present conditions, about 30%
of the total tength (0.1 ki) will be enlarged and improved for their cross scctions.

All the 30 secondary drains wnli be prowdcd with scrvice roads along e:thcr the right or
teft bank of the drains.

About 270 tertiary drains with a total length of 350.0 Kkm will sewly be constructed
along the tertiary irrigation canals. AH the tertiary drains arc of earth type, having a trapezoidal
cross section with a side stope of 1:1.5. The dinmcnsion of the cross section is decided so as to
flow the design discharge with a velocily of less than 1.5 mfsec. A junction structure will be
provided at cach confluence with the secondary canal.

“The foltowing table shows the required lengths of the tertiary drai ns in the command
areas of the respective sccondary canals.

‘ ‘ ‘ {Uni{: km)
Righl Bank Arca - . _Left Bank Area .
- Secondary Length of . Sccondary Length of
Canal Group Terliary Drsin Canal Group Tertiary Drain
SR1 . 3,400 i | : o 3,300
-8R2 ! 9,950 SL.2 L 13,550
SR3 14,650 83 15,350
SR 4 24,400 - 8.4 . 23,550
SRS 23,000 SLS 32,050
SR 6 47,350 SL.6 11,500
SR7 40,600 51,7 21,200
SR8 32,650
SR9 31,350 . : )
" Sub-Total - 227.3300 : 3 120,900

Tolal | _ 348 250
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3.3 Project Work
3.3.1 Project Facllities
$)) Irrigation Facilities

In order to altain the final target of the Project, the modernized irrigation system is onc
of the major components. The irsigation system will comprise the intake facility, headrace, two
main canals, 16 secondary canals, 267 tertiary canals and on-farm development facilities. All
the inigation facititics to be implenented under the Project are listed below.

Pagilities . Right Bank Area Left Bank Area Total .
1. Headrace
- Canal length (km) - - 1.00
- Related steucture (1n0s.)
intake facility - - 1
bifurcation structure 1
2. Main canals :
- Canal length (km) _ 30.50 28.50 59.00
- Related striictures (nos.)
siphon : 12 19 KB}
turiout 9 7 16
check valve 11 10 21
air valve o . g 23
blowoff valve 14 9 23
measuring device 2 : 1 3
3. Secondary canals )
- Canal length (km) 44.40 28.15 72.55
- Relaited stractures (nos.) E
siphon 44 28 72
tugnout ' 179 : 88 267
check valve 41 3 C 72
air valve . 149 83 o232
- blowoll valve - 88 . . Y 145
measuring device : 9 : e 25
<+, Temary canals [ . :
- Canal length (km) . 22670 120.50 34720
- Related structures (nos.) o o
turnout * 2,308 -1,228 3,536
check valve C 456 ;241 ¢ 697
air valve : © 769 413 S1,182°
-blowolf valve . . - . C769 S § K 1,182
measuring device 179 97 : - 276 -
5 _On-famm facilities (set) * 180 90 276

(Note} ¥;  Consisting of qualernary canais (@100 mmPVC pipes), drainage ditches,
and sprinkler, drip and {urrow sets.

(2)  Drainage Facilitics

- Taking into consideration the present flow capacitics of the tivers and topography in the

Project Area, cniargcmcnl and lmprm'cment of 30 tributaries and new construction of about

270 tertiary drains will newly be required for beneficial farming in the Project. The following
table shows the drainage works to be implemented under the Project:
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Facilities Right Bank Area  LeftBank Area - Tolal
1. Secondary drain

- Length to be improved (km) 17.0 10.0 27.0
- Related structure {nos.)
cross drain’ 18 13 31
drop structure 89 43 132
2. Teitiary drain _ _
- length (km) 227.35 120.90 348.25
- Related structures {nos.)
Junction structure 184 88 212

3) Service Road

In order to inspect, operate and repair the canals, seivice roads will be sequired along
cither the right or left bank of the canals, particutarly for the headrace, main canals, sccondary
canals, terliary canals and sccondary drains. Among these canals, the headrace and main
canals will be aligned alongside the existing paved national or provincial roads for their full
length and therefore, new service roads will not be required under the Project. The secondary
canals will also be aligned along existing 1oads for their full lengths. In this case, however,
almost all the roads need to be paved with gravel, because they are non-paved village roads or
farm roads. These roads will be paved with gravel for awidth of 4.0 m and a thickness of 20
cmi. The service roads along the tertiary canals and the sccondary drains will newly be
constructed under the Project. The roads will also be paved with gravel for a width of 4.0 m
and a thickness of 20 ¢ni, in case of the roads along the tertiary canals, and a width of 2.5m
and a thickness of 15 cm in casc of the roads along the secondary drains.

(4  O&Mand Office Equipment

The Project Office will procure the minimum required heavy cquipment and vehicles for
“the use of O&M purposcs, office cquipment, and aquifer leslmg cquipment. The required
7 number of the respective equi pmcnl is detaited ¢ in Annex J.

'3.3.2 Project Services
'(i) ' Treiiﬂing |
{a) Training to Farniers

In order (o develop farmers' skill and capacity to manage the irrigalion system, training
will be organized for target groups of water uscrs' association {WUA) members. Trainces
would be recommended by WUAs. Training would be provided in the ficlds of: (i) operation
‘and maintenance; (ii) qgncultuml extension; (m) coopcralwc and marketing; 'md {iv) water
‘management, The trammg would bc organized by the Agricultural Division in collaboration
with the O&M Division of the Pro;cct Office proposed in Section3.4.2.

Agriculture extension and water management training lo farmers would include special
short training at the Konakli Demonstration Farm, organizing meclings with farmers of WUAs,
farm walks to demonstrate practices on existing irrigation projects to the farmers, and field
demonstration in farmer’s land. :
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There would be two types of training within a period of 3 years,

(i) The first type of trdining would dcal with oricntation, This would also include
the training on the attitudinal/behavior change of the farmers.

(i) The second type of training would include the formal, in depth training which
would provide the main theoretical aspect of the operation and maintenance of
groundwater wells and pipe irrigation system, water management, agricultural
extension, and markeling. [t would also provide them with practical training,
such as farmers-to-farmers training on the transfer of technical skills and
ianagenient skilts.

The role of trainers of the Project Office would assist WUA in identifying and selecting
trainces. Local consultants will organize and conduct the training with assistance from the
foreign consultants. The trainers of the Project Office would provide day-to-day specific
+ problem solving training to WUA members,

b Tmining of Project Office S.laf f

The Project Office will also organize training/seminars for its staff to develop their
project implementation capacity. The staff training/seminars will basically focus on: (i}
orienting the staff towards the objectives and process of the Project to enable them toefTicienily
implement the Project; (ii) building a team approach among the staff to skillfully handle their
tcam relations; (iii) reviewing project outcomes and suggesling improvement measures {0
collectively promote their project implementation capability. In the carly stage of the Project,

" the Project Office will focus on (i) and (ii) types of training/seminars. In the subsequent year '
of the Project, the Project Office will focus on (iii) lype of training/scrainars, Local
consultants, with assistance from forcign consullants, will conduct the teaining/scminars in
close collaboration with the Project Office trainers. The Project Office trainers will prcparc and_
iorgamzc the Irammglsemmars with lhc help of the project consultants, IR

(2) A gﬁCultutal Strcnglhcnin g Support

Under the agricultural strengthening program, lhe ijccl Office is pr()poscd o prowdc
the agricultural support fund under a technical assistance arrangement. ” The fund will be
‘utilized by the District Branch Offices of MARA. The Project Office will be in charge of
coordinating and monitoring the agricultural activities of the District Branch Oflfices of MARA -
with an assistance of the project consultants, The District Brarich Offices of MARA will
prepare an aclion plan in collaboration with the project consullants to' utilize the qgnculluml'
support fund..
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The activitics planncd to be undertaken with the fund iﬁcludc:
@ T réining Program
0 Village level agricultusal assistant program

During the project implementation period, several hundreds of progressive farmers will
be selected from the Project Arca, and they will be given agriculture training at the

 District Branch Office of MARA. The duration of the training will be about a month,
and the training program witl cover all aspects of i'm'provéd farming practices of major
crops considered in the proposed cropping pattern. The participants in the training will
be selected on the recommendation of WUAs.

(i) = Refresher training program

A periodical refresher training will also be organized for village group technicians
(VGTs) and some of the farmers who already finished the village level agriculture
assistant (raining, to update their technological ability. The program will be a shorl
training (two days) course.

(b) Extension Activities

Extension activities are the main tools to disseminate agricultural technologies to the
_ farmers. The main extension aclivities in the Project Arca will be:

- result demonstration, - mini-kit distribution,

- method demonstration, - farmers' visit to research station,
- farmers' field trial, - - farmers' visit to demonstration farm, and

-. . production demonstration, " crop compelition program.
- block demonstration program, ' S

These activities will bé carfied out for major crops and vegetables,
(3)  Establishment of Demonstration Farm

In order to exhibil the results of agricultural research made by GDAR and GDRS and to
demonstrate efficient irrigation farming to the farmers, it is proposed to establish a
- demonstration farm in the Project Area. The site of the demonstration farm is proposed to be
selected at the irrigation experimental field which was established by DSI-1t at Konakli for the
- MCA Study in 1995, where farmfand of 1.5 ha is available and equipped with sprinkler, drip
and surface irigation facilities and metcorological observation equipment.

The roles of this demonstration fann would be:
- toconfirm optimum irngation farming,

- lo esiablish optimum irrigation methods by 'crops,'
-+ tocvaluate the suitability of new irdgation facilities to be introduced,
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- ' toexhibit efficient crop production under the irigated condition,
- totrain the farmers for the new irrigation technologies, and
- tocollect meteorological data.

In order to disseminale efficiently the irrigated farming techniques confirmed in this
demonsiralion farm to the fammers in the Project Area, the demonstration plot will be arranged
in the farmtand of advanced farmers in cach command area of the proposed secondary canal of
the Project.

This dcmon'strat'ion farm will be managed by an agronomist and an agricultural enginecr
to be dispatched from the Agricultural Division of the Project Office and some workets. '

(4)  Technical Supports
{a)  Consulling Services

" Consulting scrvices will be required to advise and assist the Project Office in: (i)
designing irrigation canal system and associated works of drainage system and on- -farm works;
(ii) preparing bid documents and bid evaluation; (iii) prowdmg construction tcchmqucs (iv)
providing constiuction quality control; (v) monitoring of progress of work; (vi) cstablishing
operation and maintenance, and water management criteria, and training lhc farmers in the field
applying these criteria; (vii) providing agricultural and farmers organization support; (viii}
operating the demonstration farm; (ix) monitoring and evalualing the groundwater resources
and surface water including reservoir operation; (x) planning work programs and budgets; and
(xi) designing the project training program.

‘(b))  Survey and Study
i) Canal route sury ey

A canal route survcy wnll bc rcquu'cd for a Ienglh of about 920 km, cons;simg of 480
km for the irrigation canal systcm, and 440 km for the dramagc systemd. “This canal
route survey will be conducted by local survey conipanies under the supervision of the .
project consultants. |

{ii}  Groundwalter simulation

The groundwater simulalion study made under this study shows that about 160 MCM
of groundwater can annu*xlly be developed in the whole basin without giving any '
adverse cifects to the hydrogeological system in the basin. ‘Through the abov c-_
nientioned simulation study, howcvcr, it is undesstood that the avmhblhly of
groundwater potential should be conf) irmed based on another simulation study to be
made based on the f urther detailed hydrogeological data which will be collected in the
project design stage.
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3.3.3 [Implementation Séhédul_e
(1) General

The time required for the implementation of the Project is estimated to be 10 years,
including 2 years of survey and design, 1 year of preparatory work, 5 years of construction,
and 4 years of project services, of which 2 years will be overlapped with the conistruction
period. A tentative implementation schedule is prepared and graphically shown in Figure
3.3.1. The main conslruction scason is from May to October.  Provided that the financial
arcangement for the Project is concluded by the end of 1996, the construcuon of the project
work would be completed by the end of 2004 aid the pro;cct services would be completed by
the enid of 2006.

(2) Survcy and Design

Immediately after the start of the Project, irrigation planning and the field survey,
including geotechnical survey, topographical sutvey and hydrogeological survey will
commence simultaneously. The operation of the proposed dcmonslratlon farm will also
commence as soon as the Project is started. Following the completion of the survey work, the
dctailcd design of the irrigation and drainage facilities, except the Beydag dam, which the
design has been complctcd by DS, and the preparation of the tender documents will be started
~ and completed by the end of the second project year after spending 22 months,

(3)  Consiruclion
() Beydag Dam

The construction of the Beydag dam has been started by i local contraclor in 1994, but
its progress is not satisfaclory. Based on the past pcrformancc of the contractor and the work

- volume so far rcm*uncd the construction of the dam is expecied to be completed by the end of
: thc fifth project )car if enough budgcl is ailoltcd (o this censtruction work by lhc Goxemmenl

1

'(b) ln‘lgallon and Dramagc Facilitics

" The construction work will be divided into two contract packages: Package-1 for the
right bank arca, and Package-11 for the left bank area. After one year of the preparatory period
in the third project year, in which the tender and award to the Package-I contractor will be
made, the Package-1 work will bé started and completed by the end of the seventh project year.
The Package-1l work will be started one-year later from the start of the Package-1 work and
- completed in the cighth year. The Construction Division of the Project Office will supervise
- the construction work undcr the advice and assistance of the project consultants.

() On-farm Dcvclopm'cn'l Work

All the on-farm works will be constructed by the water users' associations themselves
under the guidance of GDRS. The construction work wilt be started one- year fater from the
start of the construction work of the above-mentioned irrigation and drainage facilities. All
~ these works will be completed by the end of the eighth project year.
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@ Procurement of O&M and Office Fi}uipmcnl

_ - For the usc of field survey, construction supervision, and other movement of the
Project Office staff and the projcct consultants, vehicles and office equipment will be needed
from the comnmicncement of the Project. For this immediate use, the procurement of these
vehicles and office equipment will be completed before start of the construction work at the
latest. The remaining O&M cquiptiicnt will be procured by the end of the eighih project year.

(c) Op(‘:nlibn of the Demonstration Fasm

The opcratlon of the demonslration farm to be established at Konakl will be started
immediately after completion of the ficld office bualdmg and quarters, and repair of the existing
irrigation facitities which were used in the JICA study period. The A gricuttural Division of the
Project Office will have dircct responsibility for the operation of this farm under the advice and
assistance of the project consultants.

) chhnica.l Supports

Consultarit services and training will be required throughout the project year. The
h)drogcologlcal data requiied for the groundwater simulation and optimization study, which
will be conducted by ihe project consultant specialist at the end of the survey and design stage
of the Project, will be collected by the Survey and Design Division of the Project Office.

3.3.4 Project Cost
(1) Basic Considerations and Assumptions for Cost [*‘islimatcs

The costs for the project works and their relevant w «ork and services, except the Beydag
dam which is now under construction by DSI, are estimated based on the follownng COHdIlIOHS :
“and ".ssumpllons : | :
(i)  Conversion ratc among Turkish Lira(TL), US dollar ($) and Japanese yen (¥) is
assumed 1o be US$1.0 = T1.50,000 = ¥100. 0 rcfcmng to thc currcnl exchange
rate as of October 1995,

(i)  All the costsare estimated based on the unit prices in October 1995, ‘Fhese unit.
prices comprise the forcign currency and tocal currency portions. The ratios of
local currency and foreign cutrency portions of the construction materials used in -
the unit price estimation arc taken from the several latest projects and investi galcd _
through market survey in Turkey and are shown below. :

[tems ' focal C. Foreign C.

(%) (%)

Cement 25 5
Timber 100 0
Steel bar 100 0
Fuel 10 S0

- Agerepate(sand, stone) 100 - 0
Steel lining PC pipe 90 10

: P¥Cpipe - 20 10

Steel goods S 100 . 0
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(i}) Al the construction works for the isrigation an(!_d'raignﬂgc canal systems will be
exccuted by the contraciors selected through the international competilive bidding
(ICB) under the responsibility of DSI, white the on-farin development works
will be constructed under the responsibility of the respective WUAs under the
‘guidance of GDRS

{(iv) Machinery and equipment required for construction work would be provided by
the contractors themsclves. The depreciation costs of machinery and equipment,
therefore, will be counted in the unit prides of the construction works instead of
the pirocurcmenl cost

{v) TheO&M cqunpmcnt mll be procured lhrough ICB, while lhe of fice equipment
and the aquifer testing cquipment wilt be procured through local competitive
bidding {L.CB).

(vi) The project administration cost will inctude: (i) salary for the staff of theé Project
Office, (ii) running cost of the Project Office, (iii) cost for training of fasmers,
(iv} cost for agricultural strengthening support, (v) cost for establishment and
running of the demonstration farm including the office and quarters, and (vi) cost
for improvement and expansion of the existing DSI' office at Odemis.

~(vii) The cost for the technical supports will include the cost for the consulting
services and the cost for survey and study.

{viii) A physical contingency of 10 % \'vi'_u be included in the project cost in view of “the
preliminary natuse of the cost estimate.

(ix) The p'ricc contingencics are eslimated on the basis of 4.0% per annum for the
~“local currency portion, after conversion to the US dollar, and 2.0% per anaumn
for the forcign currency poriion.

‘As for (hc Beydag dam, Ihe direct cons{rucuon cost and land acqunsntlon cost are

" obtained by converting those estimated by DSt in 1993 10 the 1995 price level using the DSI's

conversion table, and other costs such as administration cost, physical contingency and price
contingency arc eslimated in the same manner as that employed in the cost estimaie for the
irngation and drainage systems,

- (2) Project Cost

The project cost broadly comprises: (i) direct construction cost for the irrigation and
 drainage systems, (ii) on-fanm development cosl, (iii) cost for procurentent of O&M and office
Ecqulpmcnl (iv) land acqmsmon cost, (v) project administration cost, {vi) cost for tcchmcal
- supports, and (vii) physical and price conlingencics.

The total project cosl, excluding the cost for the Beydag dam, is estimated at US$162.1
‘million, comprising TLS5,345 billion which is equivalent to US$106.9 million for the local
currency poition and US$55,2 million for the foreign curtency portion. If the cost for the
Beydag dam is included in the above-mentioned project cost, the total cost required for the
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project implementation will be US$237.3 million, comprising TL7,799 billion which is
equivalent to US$156.0 million for the local currenicy portion, and US$81.3 million for the
forcign cusrency portion as shown in Table 3.3.1 and summanzed below (Annex J).

_ Local Foreign
Wotk Items Curiency Curtrency Total
(TL billion)  (US$ thousand) (USS thousandy (US$ thousand)

A Irrigalioﬁ and Drainage Systems
A-1. Direct Construction Cost

(1) Irigation and Drainage Facilities 1,981.5 39,633.0 £5,004.0 44,637.0
(2) On-farm Development Work 1,023.5 20,470.0 25,907.0 46,377.0
. Sub-total (A-1) 3,005.0 60,103.0 _ 30,911.0 21,014.0
A-2.  O&M ard Office Equipment : 4.1 B2.0 -1,558.0 1,640.0
A-3.  Land Acquisition 6i.1 . 12220 0.0 1,222.0
A-4.  Project Administiation 455.1 9.101.0 0.0 2,101.0
A-5. Technical Supports 214.4 '4,288.0 11,1340 15,422.0
Sub-tolat (A-1 - A-5) 3,739.7 74,796.0 © 43,603.0 118,359.0
A-6.  Physical Contingency 374.0 7,480.0 4360.0 - 11,8400
A-7. Price Contingency 1,231.3 24,625.0 7.195.0 31,8200
Sub-total (A) 53450 106,901.0 55,158.0 162,059.0

B. Beyada Dam o
B-1. Direct Construction Cost : 1,049.7 20,995.0 21,776.0 42.771.0
B-2. Land Acquisition 637.0 12,740.0 0.0 12,740.0
B-3. Projéet Adniinistralion 2139 4,270 0.6 4,277.0
Sub-total (B-1 - B:3) : 1,900.6 38,012.0 T 21,7760 59,788.0
B-4. Physical Contingency : 190.1 3,801.0  2,178.0 5,979.0
B-5. Price Contingency . 3635 7,270.0 . 2,189.0 ©.9,459.0
Total By -~ - 2,454.2 ~ 49,083.0 ©26,143.0 - T 75,2260
Total Project Cost 77992 = 155,984.0 81,301.0 237,285.0

(3)  Annual Disbursement Schedule

The annual disbursement schedule is worked out based on th¢ projectimplementation
© schedule shown in Figure 3.3.1: The result is detailed in Annex-J and summarized below. -

{Unit_US$ thousand) .

Year - Local Foreign Tolal
i .. Currency  Currency

1997 10,591 . 3,858 14,439
1998 12,085 5,843 ¢ 17,928°
1959 12,935 6,622 19,557
2000 23,146 8,873 3209
2001 © 32,637 17,748 50,385
2002 31,190 15,250 46,440
2003 22,733 14,457 37,150
2004 7,485 6,042 © 13,527
2005 - 1,581 c 1,291 2,872
2006 1,601 +1,317 . 2,918

Total 155,984 81,301 237,285

(4  Annual Operation and Maintenance Cost

The annual operation and maintenance cost of the project facilities includes the salaries
of the staff for the Project Office, staff of the WUAs, the materials and labor costs for repair
and maintenance of the project facilities, the cost for operation, repair and mainlenance of O8Mi
cquipment, and the sunning cost of the pumps. The estimated cost is TL 74.6 billion per
annum for the total Project Area, which corresponds to US$ 97.0/ha per annum (Annex J).
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{5)  Replaccment Cost

‘Some project 'facilitics, especially mechanical and electrical works, h_aVc a shorler
cconomic life time than the project life, and will require replacement during the proposed 50
years of the project life. The following table shows the cconomic fife times and replacement
costs of the works to be replaced.

{Unit, ' U$3$ thousand) .

Ttems Economic Life Time Replacement Cost
- O&M equipment 10 years - 1,640
- Pump for irrigation use 10 years 295
- All kings of valves 25 years - 6,852
.~ Sprinkler set 10 years 19,806
- Diip set S years 13,204
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3.4 Organlza_tion ahd Management
3.4.1 Exisll.ng Oljganiiéjtidn Related to Project Implementation and O&M

The governnicnt agencies responsible for ifrigation development are the Genera
Dircctorate of State Hydraulic Works (DSI), which is responsible for irrigation development
ouiside the farmgate, the General Directorate of Rural Services (GDRS), which is responsible
for small-scale irrigation schemes supplying less than 500 fit/scc of irrigation water or irrigation
less than 1,000 ha, and on-faim deévelopment and the Ministry of Agriculture and Rural Affairs
(MARA). These agencics have their respective regional dircctorates at izmir: DSt Sccond
Regional Office (DSI-11), GDRS 16th Regional Ditectorate (GDRS-XV1) and the Prowncml
Office of MARA as shown in Figures 1,2.2, 1.2.4 and 1.2.6 respectively.

In addition to these development works, DSl is also responsible for O&M of these
irrigation projects, while GDRS has not legally given a responsibility for O&M. Therefore, the
irrigation projects developed by GDRS are not officially handed over to farmers and arc not
operated and maintained by GDRS.

3.4.2 Project Office and Management
()  Office Organization

For the successful implementation and Q&M of the Project, it is proposed to establish a
Project Office at the existing DSI compound in Odemig. The Project Office will mam!y
function as a construction office during the construction period of the project works, and as an
O&M office after completion of the construction work. The Project Office, being coordinated
to GDRS and MARA through the proposed Project Coordination Commitice, will consist of the
following one unit and six dmsnons { F lgurc 3. 4 1) and those rcspccuvc functions and roles.
are mentioned in Annex [

- Survey and Design Division
" . Conslruction Division
- O&M Division
- Agricultural Division
- Administration Division
- Finance Division '
- Monitoring and Evaluation Unit

Among this unit and divisions, the Survey and Design Division, Construction Division = .
and the Land Acquisition Scction of the Administration Division will be phased out by the
completion of the construction work. [nstead, the O&M Division vill be established two years
beflore the completion of the construction works, so that this division will fully function from -
the start of the O&M period of the Project.

(2)  Project Management

. The _chtéf_ executive officer for the Beydad fsrigation Project would be the Project
“Manager, who will be responsible for day-to-day project administration and management, work
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programming and supervision, budgctmg, and fmanclal comrol He iould bc appomtcd by
DSI and would be bascd at the Project Officein Odcmis He would: {i) cnsure the design and
|mplemcntauon of the Pro;ect in accordance with ihe fime schedule; (li) prepare ‘annual
implementation programs and progress rcporls (iii): prepare the project’s annual budget
proposal; (iv) manage all project staff and consullants; (v) supcrvisc preparation of tender
documents, issuarice of calls for tender, and evaluation of bids for procurement of works,
goods, and services; and (vi) ensure coordination of all project activities at the project and
district levels, The Project Manager would be assisted in these f unclions by the projeci
- consultants,

(3)  Staffing

The number of key staff, including Project Manager, engincess, administrators,
accountants, technicians and assistant officers; who witl be required to implement and to
operate and maintain the project is detailed in Annex T and summarized below.

K Construction Stage : ' - O&M
Ist year 2nd year 3rd year dth year 5th year Gith year ~7th year - Bth year Stage
45 _ 45 40 56 56 53 58 59 47

3.4.3 Water Users' Organization

“An essential prerequisite for successful O&M of the irrigation and drainage systems in
terminal units would be to organize the Tertiary Group (TG) which will cover 60 ha on an
average and be headed by a Gate Operator. About 10 ~30 TGs will form an Irrigators' Group
(IG) which will basically be organized for each secondary canal, which will cover about 960 ha
of net imgahon arca on average. To be successful, IGs should be as cohesive as possible,

‘ Thcrcfore as far:as the topography allows, their arcas of activily would coincide with the -

. boundaries of the villages. Each 1G will have a leader selecied in the \|lhge concemed,

g preferably the muhtar or leader fa:mcr_ '

‘The IGs included in the command arca of a main canal will form a Water Users'
Association (WUA) as shown in Figure 3.4.2. The WUA will have an Association Council as
~ an exccutive body, which wilt be stalfed by the presidents of municipalities or muhtars
concerned, the presidents of Farmers® Possessions Protections Organizations, the presidents of
Chambers of Agriculture, and two menibess selected from cach village concerned. Under the
Association Council, an Associatlion Committce wilt be organized, which will be staffed by a
President; a General Sccrclary, a Treasurer and four members. -Since there will be (wo main
canals in the project area, two WUAs, Right Bank WUA and Left Bank WUA, will be
: cslabhshcd in the Project Area.

Thc above-mentioned two WUAs will form a Water Uscrs Union (WUUy w hlch will
have the function of coordinating two WUAs for an cquitable water distribution to the hm main
canals and maintenance work. In addition to this function, WUU will have a function as a
contact point with the 0&M Division of the Project OIfice {or preparing the operation program
of the dam reservoir and the dam intake, and assisting and advising WUAs in preparing a

“maintenance and repairing program. The WUU will be staffed by the chief of the district or the
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ma)or of the municipality concerncd as a chairman, two Presidents of the Association
Commiittce and a secretary to be appointed exclusively for WUU,

_ The main objectives of the water users' organization arc to: (i) deliver water in a timely

and equitable manaer in the project area so as to ensure fair distribution of the limited water
resource; (i) deliver water to cach farmer at a flow rate that enables efficient on-farm irrigation;
(iii) notily farmers of the time they receive their water allocations before the onset of the
irrigation scason, by preparing operation schedules which take account of the physical
constraints of the network ‘and expecied water supplics at the head of main canals; and (iv)
adapt as much as possible the delivery schedules to the crop requirements. To achicve these
objectives, it would be necessary to make the water management body fully conversant with its
task by providing full and thorough training toall pertinent staff and farmers .
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3.5 Project Evaluation
3.5.1 General

The project evaluation is made {rom the economic and financial viewpoints. The
economic evaluation is made in terms of cconomic internal rate of return (EIRR), net present
value {(NPV) and benefit-cost ratio (B/C). In the cconomic evaluation, sensitivity analysis is
alsa made for the cases of (i) increase of cofistruction cost, (i) decrease of benefit, and (iii)
delay of construction work from the implementation schedule.  On the other hand, the finanéial
evaluation is made ‘on the project level and farmers' level. In addition, the indirect and
intangibte benefits of the project and énvironmental aspects are exaniined on'a preliminary
basis.

© 3.5.2 Economic Evaluation
(1}  Basic Considcralion

The economic evaluation is made on the basis of the following basic assumption:

@) “The economic useful life of the Project is 50 years from the start of the Project.

(i)  All prices are b.\'prcsscd in mid 1995 constant prices with an exchange rate of
USs$ 1.0=TL 50 000 = Japanese ¥ 100.

(i)  The project pcr:od is 10 years from the detailed design to lhc O&M stages as
mcnhoncd in Scction 3.3.3.

- {iv) A standard com’(:{sion factor (SCF) is applied to the estimation of the cconomic
" values in order lo adjust the foreign exchange premium or trade distorlion. ‘The
'SCFis catculated to be 0.91 on the basis of trade statistics, cxport subszdy and

|mport tax durmg the period from 1987 to 1991. .

'(v)  Such transfcr paymcm as tax, subsxdy and interest of loan are omitied in the
cshmahon of economic values.

(vi)  Shadow wage rales are applicd to estimate the labor cost for construction work
and crop production. The conversion factors to shadow wage rates are 0.4 for
- labor, 0.9 for technician, 0.6 for administration stalf of the Project Office and

" 0.5for farming pracliccs

{vii) For the agncul(ural inputs and ou!puls the farmgate prices of the traded
© commoditics are estimated in terms of their export or import parity prices, based
on the world market prices forecasted by the World Bank for a long term or past
trade records of Turkey. For non-traded comimodities, the economic prices are
obtaincd from the financial prices using the above SCF of 0.91. These
economic prices are listed in Table 3.5.1 together with the financial prices.

(viii)  The cconomic cost for land acquisition in the Beydaj reservoir and canal routes
ts estimated as the land value and public assels.
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(ix) Theloss of the prescnt crop producuon in the Bey dag reservoir arca is counted
as a negative benefit, which is estimated at US$ 269 thousand per annum.

() The build-up pericd from the béginning of icrigation to the attainment of full
cropping intensity and yield projected is assumed to be five years. The
irrigation benefit is presumed to inicrease year by year and reach its full value in
the 8th year after the start of irrigation.

(2)  Economic Cost

The total initial investment costs in economic value are cstimated at US$ 159.5 million,
composed of US$ 110.5 million for the irrigation and drainage systems, and US$ 48.9 million
for Beydap dam as shown below (Annex K).

(Unit: US$ 1,000)
Ttems Ifinancial Cosl Fconomic Cost

A. Imigation and Drainage Syslems
A-b Direct Construction Cost _ :
(1) hrrigation and Drainage Facilities 44,637 35,363

{2) On-farm development Woik 46,377 41,414

Sub-total (A-1) 91,014 76,717

A-2 O&M and Office Equipment 1,640 C 1,492
A3 land Acqguisition 221 489
A-4 Project Administration : . 9,101 . 7.678
A-5  Technical Supports 15422 14,034
Sub-total (A-1 - A-5) 118399 100,470

A-6 Physical Contingency . 11,840 10,047
A-7 Price Contingency .7, 31,820 0
Tolal (A) o - 162,059 110,517

B. Beydag Dam o ’ S
"~ B-1 Direct Constivction Cost 42,7 ) 35,812
B-2 Land Acquisition o L 12,740 : 5,096
B3 Project Administration L4077 . 3,581

. Subflotal’(B-1:B-3) 59,788 © 44,489

B-4 Physical Contingency C 3’ 5979 : 4,449
B-3 Price Contingency ; 9.459 0
Fotal (B) ) ¢ 75,226 48,9318

C. Tolal (A +B) 237,285 159,45%

The financial cost of O & M and replacement Of facilitics are also com'crtcd (o lhc :
cconomic costs as shown in the following table: '

: “{Unit; UJS§ tl,OOO}
ftems Financial Cost  [iconomic Cosl

1. O&NMCost ' 1,494 1,359
2. Replacement Cost Liconomic Life
D&M cquipment 10 years 1,640 1,492
Pumps for irrigation use 10 years 295 268
Al Kinds of valves - 25 years 6,852 6,235
_Speinkler and drip set ~ 51010 yeass 33,010 29,481
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(3)  EcoriomicBenefit

The irrigation benefit is defined as the difference in the net production values between
the "future with project® and *future without project® conditions. 1In the process of the
estimation of the benefit, the net production values per hectare are calculated in econontic terms,
as shown it Annex-F. In addition, under the "[uture without project” condition, the irrigated
area is assumed to decrcase (o 64% of the present condition, taking into account the
rechargeable volume of groundwater. ‘The cropped area thus estimated is as shown in Annex-
E. Based on the assuniptions and the production values mentioned above, the economic benefit
is calcutated to be US$ 35.8 million per annum at the full development stage as detailed in
Table 3.5.2.

(4)  Ecohomic Evaluation

On the basis of the project cost and benefits estimated above, the cost and benefit stream
is preparcd as shown in Table 3.5.3, and EfRR is calculated to be 13.9%. Further, using the
discount rate of 5%, the B/C ratio and NPV are also calculated to be 2.26 and US$ 241.5
million respectively.

Th_c sensitivity analysis is made in terms of EIRR for the cases of: (i) 10% and 20%
increase ol construction cost and (ii) 10% and 20% dcecrease of benefit, and the calculated
results are shown in the [ollowing table.

" Benefit Cost Increase
Decrease 0% increase 10% increase 20% increase
0% Decrease 13.9% 128% 12.0%
" 10% Dectease - 12.5% . 11.6% 10.8%
' 20% Decrease C111% S 102% 9.5%

In addltlon the scnsnmly analyms is also nnde for the casc of a 2 year delay of
construchon work from the lmplemcntallon schedule, compounded with the casc of a 20%
mcrcasc of construction cost and a 20% decrease of benefit, and its EIRR is oblained 1o 9.5%.

The above results show that the project is economically viable, showing 13.9% of
EIRR, and 2.26 of B/C; and US$ 241.5 million of NPV at the discount rate of 5%, The
sensitivily anatysis indicated that the project viability is mscns:lnc to the adverse effects of cost
~ increase, benefit decrease and delay of construction w otk

.' 353 Financial Analyéls'
(1) Farm BudgclAna]ysis

- The farm budgcl analysis is made for the typical farm size of 1.7 ha under the “future
with project” condition as well as the "future without project” condition. After the
implementation of the project, the gross and net farm income will increase by 70% and 65%
from the preseat condition respectively. Adding the income from livestock and off- farm
" income, and deducting the ln ing expense, the net reserve per houschold is ob!'uncd to be at TL
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151 miltion under the "future with project® condition, which is compared to TL. 38 million of
the present level, as shown in the following table (Annex K):

(Unit "L, million)

‘with without
ftem Present Peoject  Project
_ _ Condition  Ceondition  Condition

A. Gross farm income from crop production 245.3 118.7 169.1
_B. Crop production tost 71.8° 131.5 52.2
C. Net farmi income from crop production (A -B)  173.6 " 287.2 116.9
D, Iricome from livestock and off-farm income 32.9 329 32.9
B. Living expente ©168.8 163.8 168.8
F. Netréserve (C+ D - E) 37.7 151.3 -19.0

The qboxe table also sho“s that in the case that the pro_|cci will not be implemented in
the near future ("future without project” condition), the fann income will decrease to about 70%
of the present fevel, because the irrigated land would decrease to some extent as mentioned in
Paragraph 2.2.5-(2) aiid the net reserve will be substastially reduced. In this case, it is
expecicd that the lwmg standard of farm households will be lowered and out migration from
the Project Area w ould be 'lccclcrated toseek betteri income.

(2) Cost Recovcr_y
@ 0O & M Cost

The operation and maintenance of the pro_lcct facdmcs are planncd o be transferred to
farmers after the construction. Farmers will manage the facilities by themselves through
WUAs. This participatory manageiment approach is expected lo increase the efficiency of water

“management, and at the same time reduce the burden of irrigation cost on the Government
budget.  For sustainable operation and maintenance, the water charge, which will cover at lcast
the annual O&M costs, needs to be borne by farmers. -The water chargcs are estimated at TL
8.25 miltion per househotd (cquwalcnl 0] US$ 97/ha) in Section 3. 3 4. -

{b) Replaccmcnt of Cost for On-f arm Fac;lmcs

~ Sprinkler and drip sct will be periodically replaced by the farmers. The replacement
cost is estimated at TL 64.3 miltion/ha every 10 years for sprinkler sets, and TL 42.9 million/ha
every S years for drip sets. This cost is equivalent to T 25.5 mitlion/1.7 hafyear for both scts
of sprinkler and drip, and this is 17% of the annuat net reserve of the average farm houschold.

(o) Repayment of Caj)ilal Cost

It is assumed that 0% of the capital cost for irrigation and drainage systems and the
Beydag dam would be repaid by the beneficiary farmets within the repaynent period of 30
years including a grace period of 5 years. - The annual sepayment by the average farm
. houschold is calculalcd'm US$ 94.5/household (equivalent to TL 4.70 million) based on the
~ direct cost of US$ 8,687/ha or TL. 434.4 million/ha and taking an annual interest rate of 4.0%

(price cscalation in US$ term). This annual repa} ment amount thuis cshmated is 3.1% of the
nel reserve cshm'itcd above. o
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(d)  Farmers' Capability for Cosl Recovery

‘The annual cost recovery by the average farm houschold will amount to TL 38.4 niillioﬂ
in total to recover the cost for O & M, replacement cost for sprinkler and drip equipment, and
the repayment cost for initial investment. This amount is equivalent to 25% of the net rescrve
of the average farm houschotd. From this estimate, it is assumed that the beneficiary farmers in
the Project Area can afford (o repay 10% of the initial jnvestment in addition to the O & M
cost, and the replacement cost for the sprinkler and drip sels without much difficulty.

(3)  Repayment Capacity of the Project

Repayment capacity of the Project is analyzed by preparing a cash flow statement on the
basis of the disbursement schedule of the project cost, fund requirement for the Project, and
anticipated project revenue. [t is assumed that the project is arranged tnder the following

- conditions:

O The direct construction cost, cxcludmg the cost for the Bc) dag dam, cost for the
‘ procurcment of O & M and office equipment, tcchmcal support cost and
contingency selevant to these costs, all of which cover 63% of the project cost,
are financed by the international monetary organization with the annual interest
rate of 2.5%, for the repayment period of 25 years, including a 7 year grace
period.

(i)  The dircct construction cost for the Beydag dam, cosls for the project
administration and land acquisition, and the contingency related (6 these costs :
arc arranged by the budget allocation of the Government. :

‘1n addition to this, the fo]lomng conditions are taking into consndemt:on for the
prcparulon of the cash ﬂow statement;

. - The bcncﬁc:ancs are e\pcclcd to repay 10% of the capllal cosl !akmg the
* duration of 30 years including a grace period of S years, and this rcpwymcnl is
inctuded in the cashinflow in the statement.

(i) ' Thecosts for O & M and replacement of the project facilities are collected from
the beneficianes.

(i) The Governmenl subsidy is assumed to be altocated at the income flow side in
‘ order 1o balance the outflow and inflow in the slatement, and altain the
repayment of the loan financed by the intemational organization.

On the basis of the above assumption, the financial cash flow statement of the éxccuting
ageney is prepared as shown in Table 3.5.4. According to this tabe, the repayment and
interest of foreign loans is estimated to be US$ 187.3 mitlion in total, and 91% of this amount
will be subsidiZzed by the Government. ‘After the repayment of the loan, however, any
Government budget will not be required for the operation and maintenance of the project
facilities, and the surplus revenue of US$ 5.45 million in totat will be e\pcctcd from the
repayment of the project cost by the beneficiary farmers.
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Another cash flow stateiment is prcparcd including the capilal cost for the Beydag dam,
under the same assumptions and condluons as shown in Table 3.5.5 for reference. In this
case, the budgetary requirement of the Governmet for the projcet cost will deercase from US$
89.3 million to US$ 35.7 million.

© 3.5.4 Indirect and Intangible Benefits

In addition to the dirccl benefit countcdr in the cconomic and financial cvaluations,
various indirect and intangible benefits are expectcd from the project implementation.

{1} Improvemcnt of Groundwater Condition

The groundwater level has been dropping from the excessive vse for irrigation in the
river basin, I this situation continues in the future, the groundwater balance witl be destroyed.
After the project implementation, however, the main watér source for irrigation in the Project
Arca will be switched to surface water 1o be supplied from the Beydag dam, though the
groundwater will be used for the purposc of supplementary supply for irrigation and donicstic
use. ‘This will reduce the groundwater to the sustainable level balanced with the recharging
volume. '

(2 lncrcasc of Employment Opporiunity

The Project will generate incremental annual farm emplo:,mcnl of about iwo nu}lt()n
~ man-days per year at the full development stage, due lo increased farming activity and more
intensive use of land. In addition, a large number of farmers will be involved in the
“construction works, though not permancatly, The mcrcascd labor will reduce the
- unemployment and undcrcmploymem and thcrcbymtcrvcnc the out-migration from thc PrOJcct
‘Area.

E(3) - Fnhanccmcnlof meg Condluon

- After lhc pmjoctimplcmcnlalmn income of 9,300 farm houscholds in'the Project Arca
is e\pcclcd 1o increase as a direct result of an expansion of crop producuon Such an increase
in income would contribute to improvement of farmers' living standard. Morcover, it is
expected that farmers' purchasing capacity would increase along with improvement of their
living standard, and this increased purchasing capacity w ould accelerite the development of the

‘regional economy of the river basin. :

() ‘Demonstration Effect of Modemized Inigéﬂion

The modernized irrigation method introduced by the Project would be cfl’ccuvc to
increase farmers' income as welt as saving irrigation water. The project lmplcmcnhuon will
demonstrate these effects to the farmers in the surrounding arca, and then, the farmers will
~ follow the same manner of the irrigation method (o increase their income. Moreover, such
extension of the modernized agriculture in the river basin will reduce the excessive use of
groundwater, resulting in prevention of the lowering of the groundwater level.,
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&) Forcign Curr'cncy Eamings

Afier the project |mplcmcntauon the crop production will increasc in thc Pr0_|cct Arca,
pamcula:ly for fresh vegetables and fruits. These crops arc carrently c\ported to Europe and
Gulf countries. Since their market demand to Turkey is expanding because of the geographical
and climatic advanlage to compete with other countries, and a large part of the increased
production in the Projcct Area will be exported to these countrics to meet their demand. This
will bring about foreign curcency earnings and conlribule to improve the cutrent deficit in the
trade balance of Turkey. -

3.5.5 Environmental Considerations
(1) Initial Environmental Examination (IEE)

The Initial Enwronmental anmmallon (IEE}), which is a prcllmmary eavironmental
revicw to assess whether or not the Environmental Impact Assessment (E1A) is necessary for
the Project, was conducted for the present condition of the Project Area, 1aking 20
cnhvironmental items selected following the *Environmental Impact Assessment Guidelines for
Water Development Prc)jcclsm Turkey” prepared by USBR in 1994 in cooperation with DSI.
In this assessment, the area (o be affected by the Project was broadly divided into the following
four ecological regions:

Regionl : Catchment arca of Kifguk Menderes river at the dam site except
~ the Region I mentioned below

Regionll : Reservoir area of Beydag dam incl uding dam sitc
Region It : : Irrigation Arca

‘ chionl\f : Arc¢a extending along the downstream reaches of lhc KUQ[”\ "
" Mcndcrcs river from Beydag dam site :

The results of Il*f‘ are shown in Table 3. S 6. Accordmg to this table, the l’ollowmg |
- environniental items are c\pcclcd to have si ignificant impact by the Project .

Envircnmental Hems Region 1  Region Il Region lli Region 1V
Sociological Impact to Dislocated People - 0 .
" Eutrophication of Dam Reservoir - o
- Deterioration of Downstream Water Quality  © - - o )
" Deterioration of Groundwater Quatity - - o 1]

2y 'Enévi'ronmcntal Impact Assessment (E1A)
(@  Sociological Impact on People to be Dislocated from the Beydagg Reservoir Area

Die to construction of the Beydag dam, around 1,500 persons living in the reservoir
area have to be dislocaled to other areas. For the preparation of plan and procedure for the land
acquisition in the reservoir, the case of the Tahtali Dam Project, which is located 80-km
southwest of fzmir and under construction by DSI-11, was examined for reference as mentioned
in Annex L. According to this examined result; the procedure and measures taken by DSI-1
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for the distocation of the people and compcnsmon to them were judged to be properly done,
and can be followed for the Beydap Irrigation Project, but the following matters should be
noted for the Project.

- To conduct a public consultation meeting before the implementation of the land
acquisition in the proposed reservoir area, and

- Tomake the action plan for the support of the dislocated people and improvement
of their life, if required, on the basis of the result of monitoring their living
conditions in the new area.

(b) Eutophication of the Beydag Reservoir

~ The inflow of butrients from the upsiream aiea of the dam into the Kiigiik Menderes
river would affect the water quality in the Beydag reservoir. The possibility and the magnilude
of the cutsophication is assessed following the Vollenweider Model as described in Annex L.
As aresult , the concentration of chlorophyll:a (indicator of the cutrophlcanon) in the reservoir
is estimated at 25.9 mg per one cubic meter of reservoir water in the future. According to the
OECD guidelines for euttophication in a lake or reservoir, the rclationship between
eutrophication and the concentration of chlorophyll-a is defined as shown below :

Putrophication Chlorophyll - a Concentration (mg!m?)
Very Low Possibility less than 1.0
Low Passibility S 10-25
. Normal Possibility 25-80
High Possibility 8.0-25.0 ‘
Very High Possibility More than 25.0

According to the above- mcmio'nod guidelines, the calculated result of the concentration
. of ¢hlorophyll-a in the Beydag reserv oir water corresponds. to the category of *very high
' possibitity". Therefore, cotintermeasures should be taken in order to mmgate the magnitude of
_ " the eutrophication in the reservoir, based on the result of monitoring lo be starlcd aflcr ;
com pletion of the dam construction. : -

(¢)  Deteriorationof Water Qu'al ity

The deterioration of the water quality in the surface and groundwater in the Project Area
would be caused by the increased application of chemical fertitizers and agro-chemicals. The
possibility and the degrec of deterioration were examined based on the results of mass balance
calculation of farm inputs between the present and the *future with pmjcct" conditions. “The
calculated result is as shown below. :

: {Unit: toﬁs)

Present ~ With Project  Balance
Nitrogen 1,390 2,110 720
Phosphorous 210 380 170
Agro-chemicals 70 110 40

" “The above-calcutated result shows the increase of the load by 52% for nitcogen, 80%
for phosphorus and 51% for agro-chemicals in the future, as compared with the present level in
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the Project Atea, ~ Bascd on hesc calculatcd results, and the prcscm quality of surface walcr,
the future change of the surface water quahly is assessod as shown in Annex L and summarized
below: - :

Present {ppm) With Project (ppm} Water Q_ﬁality Class

Nitrogen 1.15 -1.8% : - Class |
Phospherous 0.05 0.07 Class |
Agro-chemicals Nodala >0.009 . Class i

The above table shows that only a small impact is €xpected to the surface water quality
in the downstream past of the Project Area under the “futlre with project” condition: As for the
groundwater, it is difficult to asscss the change of these concentrations in the water due to a

lack of data concemning the present water quality, and the dispession of nitrogen, phosphorous

and agm»chcmlcals in the groundwaler However, judging from the résult of the mass balance
calculation and the mobility of nitrogen, it is cautionied that careful attention should be paid to
the concentration of nitrogen also in the groundwater.  On the other hand, the impact of
phosphorous and agro-chemicals on groundwater may be small as compared with nitrogen.

3) Environmental Conservation Plan

Based on the results of EIA, plans for environmental conservation and monitoring are
prepared for future referenice. In addition to the environmental items evaluated in EIA, the plan
for watershed management of the Kiiglik Menderes river s also prepared, taking into account
the present problems faced in the watershed management projects being carricd out by the
government agencies of DS{, MOF, GDRS and MARA. -The environmental conservation plans
thus prepared are shoiva in Table 3.5.7 and summarized below.

iy Sociﬁlogical impact on people to be dislocated from Beydag rcséa'vo_i rarea

" As evaluated iin EIA, the procedure and nicasures taken by DSI-1I for the distocation of
the people and compensation to them were judged to be propcrly'démé However, the
f follomng matters should additionally be taken into consideration for tand acquisition in
the Beydag reservoir area:

Before implementation of compensation

- ‘Toconduct a public consultation meeting with dwellers in the reservoir area,
- “Toconduct a questionnaire survey of all dwetlers in the reservoir area,

-+ Torcquest the local government to conduct support service, and

- Todecide the compensation amount by the proper method.
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© Afterimptementalion of com pecnsation

To monitor the socio-¢conomic condition of the dislocated people,

To make a supporting plan, and

+

To request the local government to conduct the support service.

(i)  BEutrophication of Beydag dam rescrvoir

Rcducuon of the nutrient loading, espccnlly phosphorus is the most ef. fccuvc neasures
to miti gatc the en trophlcatlon in the Beydag reservoir. The methods of the reduction are
summarized below:

- To remové the nutrients from domestic wastewater by a municipal sewage
system,

- To decrease the nutrient runoff from agricultural tands by the proper [arming
systcm,

- To control the direct intrusion of the waste from livestock into the river, and

- Toavoid fish culture or recreational use in the reservoir.

(il)  Deterioration of water quality

Control of chemical fertilizer and agro-chemicals is the most cffective measure to
mitigate the deterioration of water quality for both surface wwater and groundwater.” The
methods of the control are summarized below: '

To maintain the proposcd crop rotation s;slcm

- Toapply chemical {ertitizerat lhc propcr tlmlng and quantity,

- 'Tocheck runoff of lhe chemical fertilizer from agncullu ral hnds
- “Tousc manure or organic fertilizer instead of chemical fcrlllucr

- To conduct lntcgratcd Pest Management (1PM), which utilizes all kind of pest
control under a proper pest forecasting system, and

- Toestablish the proper pest forecasting systen.

(iv)  Watershed management

At present, four govemment agencics, DSt MOF; GDRS and MARA, arc responsible
for watershed management. However, the current instilutional arrangements are less
effective for an integrated approach towards watershed management due o the shorfage -
of communication among the above agencies. Furthermore, there is no mechanism for
agricultural extension work in the sloped area.  Thercfore, the progress of the
walershed management project is checked and discussed in the joint commillee, which
shoutd be organized among the said government agencies. In addition, the joint
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comniitlee should request MARA to conduct the extension or demonstration program
for soil conservation in the sloped area. These cfforts would contribute to the extension
of the useful lifc of the Beydag dam due to the reduction of the sedimentation load.

(4 Environmental Monitoring Plan

The Monitoring_ and Evaluation (M&E) Uhit is proposed to be established in the Project
Office as mentioned in Section 3.4.2; The main dutics concerning environmental monitoring of
the M&E Unit aie as follows:

- Toprepare a concrcte monitoring plan,
- To conduct and supervise the actual monitoring programs, |
- Toanalyze the data obtained through the monitoring,
- To propose and evaluate the mitigation program, and

- "Toconduct a spcciai sludy for (he environment, if necessary.

The momlormg items include groundwatcr table, water quality of surface water and
groundwalcr. the condition of farm input, socio-economic condition of dislocated pcople, and
progress of the watershed management project.  In addition, it is necessary to monitor the
ccosystem condition including the wetland, local discase, and complaints of the tocal people at |
lcast once a year in order to check for unexpected cnvironmental change causcd by the PrOJcct
' The summary of the cnwronmcntal monitoring plan is as shown i in Table 3.5.8. -

- 3.8, 6 Projcct Jushl‘icaﬁon

Through the cvaluatlon and examinatton made in the prcccdmg seclions, it is concluded -
that the Beydag lrrlgatlon ijccl is technically sound, cconomically feasible and N lmlcmlly
~ viable.” Furthermore, the the PrOJccl will brmg about indirect and mlangablc bcncf its also as
mentioned in the above section. ~ After the lmplcmcntallon of the Pro;ccl however, some

negative effects would be caused on the environment, if no consideration is paid to this matter.

* In this context, it should be necessary 1o conduct continuous minitoring and timely evaluation
by the Projeet Office particularty for the items of the living conditions of the dislocated peopte
from the Beyda reservoir area, and water qua‘hly in the reservoir and in the dévelopment arca

' both for surﬁce water and groundwalcr -
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Tabte 1.1.1

List of JICA Study Team Members and Turkish Counterparis

JICA STUDY TEAM TURKISH COUNTERPARTS
Name " Position  Name postion
T - M. Hikmet OZGOBEK Regional Director
Yasuhike KUNJHIRO Team Leader Dr. Ahmet ALPASLAN Beputy Diseclor
Di. ltker ATIS Planning Director
Toshihiro TOMITA Co-Team Leader Ditlo
e e ligationand G i et s
Shuichi MATSUSHIMA Water Managment Expert Msc., Ali Fiat KOCUKKARAKURT  Chief Engineer
s . Agronomist I Ageo-Processing ; . .
Kunihiko OHNO fFanmers’ Organization Exgedt Mre. Ahmet TOMAR Agronomist / Agro-economist
Naoto MORIOKA Qrgi:t}EconomnsE ! Mr. Ahniel TOMAR Agronomist/ Agro-economist
oject Economist
Seyfettin AYDIN Hydrologist /Meteorologist Mz Juk ERDEM Meteorclogist
: . - . Ms. Firuzan REGAY Geological Engincer
Makoto SUGA Geo-lydrologist Dr. Basan BAYRKAL Geological Engiricer
Hirohisa [SOGAI Dam Plannes Ms. Inci GON Civil Engincer
s Land Use Expert Mse. Ali Fust KOCUKKARAKURT  Chief Engincer
Tetsunari GEIO and Enviconmentatist Mr. Hasan MIRZA : " Soil Specialit
Masahito OMIYA Desiga Engincet/ M1, Refik SAFA Project Department Director

Cost Estimator

Mr. Esat SARAQOGLY

Civil Engineer
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Table 2.1.3

Result of Irri gation Suitability Classification.

Reﬁaa&ks

Physiography] Suit. Class | Arca (ha) |
Upland - ' _ .
Us VI 144,900]Stecp slope, Shallow Soit Depth, High rock content
UG . VI "13,400[Stcep stope, Shallow Soil Depth, High rock content
UL VI 47,500[S1eep stope, Shallow Soil Depth, High rock content
Mari Hills L .
Hhb Vi 4,300 Hilly, shallow soil depth
HrA \Y 1,000|Rolling, High carbonale content
Colluvial slopes - 3 . - '
[CsL vV 1. 1,800]Sloping
Pediment _
- |[EsS V. 1,200 Slopmg
EmW | v 1,000|Gently sloping, ngh carbonate content
Terraces ' n
- [71B it 1,500 Rollmg
TbB { 500
Oud dlssetcclccl alluvial (ans L B
DsS -V 7,500| Stoping, Rock content
DsG Vv 3,900|Stoping, Rock content
. DsM vV 3,800(Sloping, Rock content
" [Young dissctected alluvial fans _ :
" |PsS VI 3,900;Sloping, High rock content, Coarse lexture
- |PsG Vil ~ 900}Sloping, High rock content, Coarse lexture
“|PsL Vi ~1,800}Sloping, High rock content, Coarse texture
PS. 111 26,200]Coarse texture, low walter nolding capacity
|PmG 1] 3,900]|Coarse texture, low water holding capacity
PmlL 1 2,800]Coarse texture, low water holding capacity
PIS ] 20,600|Gently sloping -
APIG Il 1,900|Coarse texture, low water holdmg capacily:
$PIL 1 700|Gently sloping
{PIM il 5,500]|Gently sloping
{PbM i 3,600
PbH HI 600|Food
Basins . . I
BIN 1 1,400 Impeifect drain _
BIV 1 5,700} mperfect drain, Low fertility
Bwl I 1,600]Imperiect drain, Low fertility
Y oung alluvial plains _
AyC 111 6,100{Coarsc texture, low watcer holding capacity
AyB 1 24000 .
AyA I 1,400} Imperfect drain, Low fertility
Strcambeds - ‘
. IR VI 1,900 -
Built-up Arca - 5,000 -
Total 351 800




Table 2.1.4

Croppe'dArca' byKDislrict in the River Basin (Ave. 1990-1994)

Kiraz

"+ Bayidht

Crop Beydag * Odecnis Tire Torbsh _ Seleuk Total
. tha) (@) (ha) (®) by (B by (%) (ba) (B} (hay: (%) (b2} (%) (b)) (%)
Field crops ] ) ] ) ] ) )
Wheat 240 43 518 53 14267 37 5840161 3550 115 10260 313 970 67 228 135
Barley 35 56 430 44 1086 28 165% 13 6306 10 1596 19 91 Q6 1809 46
Oat 23 04 ¢ 00 o 00 10 03 98 03 651 20 0 00 814 03
Rye 21 04 310, 3.1 16 00 0 00 ., 22 01 B B 0 00 39 02
Cotion 260 47 414 42 5832 150 8226 227 5305172 8274 252 2789 19t 3L100 184
Tohaceo 31 95 8656 B8 2810 73 2638 14 s 11 1353 44 6 04 86851
Maize 62 1.1 22 23 i3 03 5. 10 261 0% 366 1.1 305 14150 09
. Legurcs 82 15 4 22 80 0.2 a 00 Q: 00 iz 01 0 00 407 02
Sesami .70 32 03 37 09 533 15 617 02 181 06 188 13 1342 08
Potatocs 169 30 00 20 85 7221 274 6B 215 07 0 00 3. 00 943 56
Onioas 35 06 7 01 1303 8 02 0 00 23 0d 5 60 - 2 01
Vetches 3 06 - 33 03 . 3001 274 08 228 . 07 436 13 7205 1099 -07
Alfslfa 175 3.1 22033 1,239 32 624 19 433 16 T 9 03 iz ol 3018 18
Crhers 158 28 1 o1 30 0t 153 04 87 03 418 13 9 01 865 65
Swbiotal DS 379 3577 363 20755 S60 21856 €04 11280 365 24679 753 4277 293 89500 SLi
Vegetablics N . _ O
Tornatoes 33 06 34 03 M 06 412 11 - 139 04 209 06 7305 1,131 07
Pepper 3 09 17 .03 438 1.1 198 03 218 07 175 .05 12 0Ot L1277 07
" Epg plant 6 05 15 02 13 05 129 04 13 04 78 02 15 ot 51 03
Watermelons 264 AT 40 04 274 71 3489 96 1,220 39 1,520 46 31 24 9650 57
© Melon 8 01 .0 00 17 00 116 03 25 0Ol 11 05 135 09 45 03
Cucomber 3% 06 131 13 1388 36 . 5% 02 615 20 186 06 48 03 2462 15
Squash 3 01 2 00 12 00 0 42 01 KL IR | 35 01 25 02 150 01
Okra 32 06 7 01 - 1o ol 7 00 13 00 3 00 477 03
Cabbages 33 06 i ol 170 0.4 42 0.1 " 02 159 0.5 1 00 459 03
Leeks 23 04 20 02 136 04 68 02 B3 03 95 03 4 00 431 03
Cauliflowers 2 02 g 0 120 03 4“4 01 62 02 98 02 1t 01 352 02
Spinach 15 03 i3 ot 69 02 39 0.1 41 01 172 05 ‘92 08 441 03
Lettuce 12 02 I 00 8 02 31 03 66 02 134 04 2t 0l 56 02
Celery 1 00 2 00 7 00 7 00 4 00 A7 01 0 00 48 00
Green onions 21 04 13 01 72 01 133 04 -1 00 35 Ot 7 00, 252 0l
Greenlegumes 102 1.8 36 04 i85 05 457 1.3 267 09 48 04 3 00 -L1B 07
Carrots 5 o0t .0 00 3 oo 13 00 0 00 0 00 0 00 21 00
Radish 6 0 -0 .00 1 00 0 00 2 00 17 01 4 00 52 00
Onhers 4 01 ¢ 00 34 0l 0 00 6 01 -9 00 g 00 77 00
 Suboral 687 123 353 .36, 6281 162 3350 148 3013 97 3133 96 . 8 s 1968 116
re congs Ulressy ™ Bk . — R
Olive 740 133 1340 136 4431114 5000 138 14610 473 3309 101 7.662 525 37003 220
. Figs 802 145 1008 105 2712 7.0 12485 69 61 02 130 04 445 30 7,101 46
© Citros .0 00 .0 Q0 15 00 17 00 45. 01 20 01 114 038 212 ol
Apple 33 06 1445 146 s 03 82 02 18: ol 0 oo 15 ot E701 10 -
" Peass S8 0l 25 16 87: 02 1717 05 75 02 77 02 24 02 6% 04
- Quince s 01 131 13 43 0. 7. 00 12 01 % 0l 14 01 % 02
Peaches 4 0F 63 06 404 481 13 1 012 46 13 79254 2041 12
© Cheiries 47 08 26 23 2% 08 6 0l 8 03 0 00 12 01 M 04
FPlums [ | n o7 33 06 43 0.1 17 01} 2t 01 17 01 454 03
Fomegranates 19 03 42 04 37 01 20 o1 17 ot 20 01 3 00 158 0]
Cheslouis 630 113 54 36 671 1.7 126 03 40 01 ¢ 00 0 00 1820 Lt
Oher Buts 9% 17 8 79 214 Q8 ELCOW | 5102 33 0l LTI TR X3 G ]
Grapes (ha) 80 14 ¥ 10 465 1.2 510 14 1065 34 1,347 - 4.1 30 25 0 3,y 213
Onhers Tz o4 Uz 7 02 4 01 3 00 34 01 9 01 297 0.2
JSubtotal 2592 464 5961 €04 | 9583 L9518 653 53689 348
Fopulas 2% 1l il 2000 _ 00074195 72%
* Farrow land 10 03 080 10y 0t
B&TER T T e 18
B 40,573 1045 230 1L 4,603 16001 173,797 §03.0
Farra Tand S351T000 7 58631000 IREISI0NG 36210700 30,915 1600 TTIR 59010 T4 588 T00 168, Fii 1o

Source: "Agricultural Structuce and Production” fromI990 101934 Provincial Office of MARA, lzmir.
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Table 2,1.5

Y carly Crop Production in the River Basin

: ' s , (tons)
Crop. = (1990 (1991} (199 (1993) (1999) © (Average)
Common field ciops .
Wheat 62,184 84,605 64,599 120,15t 101,655 86,639
Barley 19,537 21,766 20,023 25818 20,941 21,617
Oal 2,573 2.054 1,643 2,289 2.845 2,281
Rye 755 610 786 795 842 764
Colton 80,600 78,274 84,209 83,102 80,525 82,542
Tobacco 9,530 4,802 8425 8,397 4,208 “1.072
Maize 13.847 9330 - 8,158 13,189 9,433 10,791
Legumes - 554 483 661 1420 1,496 923
Sesami 1682 . 2468 1,142 414 379 1,217
Potatoes 209495 230,795 249,072 262,420 288,650 248,086
Onions 2,333 2,006 2,704 5319 6392 - 3851
Vetches 2,433 1812 4,678 5111 3,409 3429
Clover 23,249 32,500 32,268 68,209 46,230 40,503
Vegelables _ _ _
Tomatoes 29,760 32,695 24,597 38465 46,690 34321
Pepper 22204 23479 21,836 21,503 - 25,192 - 22,843
Egg plant 14,500 = = 15,520 12,930 17,010 18330 15,658
Wateamelons 280,916 203,242 . 305434 296,650 317,735 298,795
Melon 7475 7445 7,900 8,281 10,146 8.249
Cucumber 27,632 42,715 39,968 27,146 371797 35,052
Squash 2985 2,980 - 2,900 3,020 3.936 3,164
Okra 1,540 1,686 1,505 1818 2075 1725
Cabbages 20,210 20,102 17,422 18,605 21,392 19,516
Leeks 11,590 11,890 11,105 7 12615 14,3180 12276
Cauliffowers 6,593 6,713 7378 8,000 10,240 7,785
Spinach 4,022 3954 3,944 3,820 4,737 4,095
Lead Lettuce = 6360 7,050 . 7.090 L 7.590 - 8,265 7271
" Celety 41 Ed491 . 365 856 . 1,558 C12
Garlic green 2,138 2,08 . 2,168 2,680 - : 6120 © 3,038
Beans 6,478 7375 7,256 8,041 . - 12,182 . - 87266
Carrots 370 . . 3% C2n . 260 ©o516. ¢ <362
. Red radish 530 404 0 d05. 580 1429 © 1670
Others s 1'1’30 3 e ] 1023 g7 . 880
Tree crops :
Olive 108,714 12,715 - 09,089 21454 117,603 65,915
Figs 37,116 44879 34,917 433816 46,129 41,371
~Citrus 2,106 2,850 3,090 273 S2.931 . 2750
Apple 9,800 2,840 8865 - 8907 -6989 . - 83880
Pears 2757 2,520 2360 2,14 2672 2,606
Quince 127 1,050 . 881 1,001 1,007 : 1,009
- Peaches 12,163 12,097 : 12 133 15418 16,727 “13,708 .
“Cherries _ . 1,566 1,757 2.251 2,089 2,503 2,034
Plums 2,220 2,398 2,237 2347 0 2499 . 2,340,
Pomegranates - 7937 913 - 813 832 863 - 878
Chestnuts © 7,505 7,629 839 8,363 118 7,923
Other puts 2432 2,551 - 2394 2,478 2,599 2491
Grape ' 38,743 38.851 42,145 32,132 32,134 36,801
Others 1,108 978 991 1,280 1,476 1.167

Source: *Agricullural Stiicture and l’roducl:on" from 1990 to 1994, Prmmclal Office of
MARA, fzmir.



Table 2.1.6

| Application of Chemical Fertilizer and Agro-chemicals in the River Basin

{a) Chemical Ferlilizes _ : {tons)
- Items 1992 1993 1994 Average
“Ammonium Sulfate 8.076 5,166 6380 787
Amntonivm Nitrate 9492 10,732 11,285 10,503
Urea 6711 9,051 6,191 7318
Diammoniup Phosphate 1,088 1432 1,320 1,280
Potasinm Sulfate (S0%K) 483 1,022 573 693
“Triple super phosphate 433 510 652 Y73
‘Compound 15-15-15 10,018 10,908 11,828 10,918
Coinpound 20-20-0 5612 3,981 3,697 4,430
Amimoniuin Nitrate 1330 75 63 489
Potasium Nitrate 0 18 1 6
Calsium Ammonium Nitrate 49 856 249 385
Compound 25-5-10 0 591 186 260
Compound 25-5-0 374 23 22 140
Compound 26-13-0 ] 0 0 0
Compound 15-45-0 22 0 8
Compound 11-52-0 | 0 0 s 2
Total - 45,682 50,391 44,447 - 44,847
ConvertedtoN21% fertitizer .~ 50,734 56977 47385 51,865
PI7% 19,466 19,708 19,965 19,713
: Ks0% . 13416 4426 4,159 4,000
“Total | : 73,172 81,111 71,979 75,621
Kgfha P T , : _
N21% fertilizer 301 338 284 307
PIT% S s, 117 18 117
. Ks0%: . . .. w0 26 25 o
. Source : Provincial Office of MARA, fznair .
(b) Agro-chemicals | . _ (kg 1it)
" Agro-Chemicals 1993 1994 Average kg litha

"No.of Quantiics No.of Quantiics No.of Quantities

beand sold brand sold - brand sold

Tcoclicides 106 477,113 107 420,571 01 448812

1.2

Fungicides 63 425,502 293 487493 78 ° 456,498 1.2

Herbicides 31 120913 35 324,050 33 222482 06

Acagsides - 19 41,861 15 53,214 17 47,538 0.1
Nematocides [ 4 400 g8 - 12410 7 8405 00

Pumigants 5 67,152 15 101,057 10 - 84,105 0.2

" HMant growth 11 22106 17 30,828 14 26767 0.1

regulators o

Others 7T 1069 13 191,124 16 192,597 0.5

Total 242 13537116 308 1,620,747 273 1487232 39

Sourcé: Proviacial Office of MARA_, [zmitr
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Table 2.1.8

Present Imi gation Schemes Controled by DSt o the River Baisn

Inigation scheme Town " gslaviged CWell . - Spring - B Steam Reearks
yar © MNumber Discharge Imigeted Discharge [oigated Discharge  Imigated
ofwells (@'secy . Areatha) (Vsed) Arcatha)  (L'sec) Arealha)

TARED Biandr 13337

[} 1600 1300 .
2 Bunmeuk Bayuwhr {1995) 4 1200 1424 undes corstrucon
3 Canli Bayioskr (1595 4 1000 1000 undar corstruction
4 Ciftidigeedigl Bayinchr 1931 4 1%0 1500
3 Cingd L Kism Bayndir 1531 5 19090 2000 : )
& Copil Kidm Bayindr (1995} 4 820 1000 ' wnder cotstruction
7 Bl Ksm Bayrovkr 1991 -92 5 §000 1000
8 Firinli Baysdir 1987 4 N9 800
9 Iskdy L Kigm Baywndur 1581 4 3800 2671
10 Krnlcaaviul Ks. Bayindwr B Y 7 2100 1180
11 Twan[. Kisim Bayundr 1986 4 2100 2100
12 Yakacik §. Kisim ‘Bayindr © 1988 4 2100 2000
13 Yakaginar Bayndhy 1560 - 82 6 2100 . 1750
- 14 Yusufu !, Kisim Bayinwhr 82 4 2000 100.0
15 Zejtinova Bayndir 1593-935 5 1200 000
15 Ankhasi Bayirehe 1958 200 250
17 firgenii Bayindir 1977 11_5.0 1{60
18 Merkez Bayinshr 1958 - 200 256
19 YakapEnar-Candi Bayindir 1972 : 1000 1250
20 Buytkaviucek Odemiy 1972 5 900 1650 .
21 Deminli Odemiy 1968 -69 4 1600 2060
22 Kaymaka Ode iy 1978 1 350 61.0 : :
23 Konakl Edemiy £4995) 6 2000 2000 under construction
24 Kigikaviucak 1 Ks Odemi 1970 7 1350 1S
25 Kigigaviucak 11 Ks. Ode mig £19%5) 2 400 500 wnder corsruction
26 Yenikty Odemig 1581 [ 1800 1500
27 Yolistd [ Kigm Odemiy 1583 12 3600 3500
28 Camlik Bidemiy sy 40 g0
29 Camyzyla Odemiy 1985 €50 800
30 Kemer Odemiy 199584 50 1120 . .
" 31 Bademiye © Okemly 1534 350 400
32 Bicakei-Habkoy Odemiy 1989-91 - 1000 1000
33 Cayidoy Odenis 1589-91 300 300
34 Comaklar Odemiy ty2.79 300 430
35 Comaldar (2) Odemiy 1980 a0 300
35 Irikk e miy - 1975 S 850 1040 -
37 Horoum Odemiy 1983 : C00 150
38 Kespicli Sdemig 1934 520 600
39 Kerpicli(2) . Odemiy - 1988 120 - 10
" 40 Kookioren Odemiy 1599 . 91 400 547
4) Piringei - Ode miy -1 4230 00
42 Uckonakdar Gdemiy - 1981 500 1050
43 Yagular - Odemiy T 194 300 200
44 Yogodar () . Odemiy 1975 400 00
45 Yitait . Odemiy 1591.92 ) : 600 130
46 Ockgen Tire 1985 [3 1600 ° 1600 . -
47 Kahgat | * Tire 1972- M4 & . 30650 e
43 Kahrat 1 . .- Tire (1985 4 305.0 3980
49 Yerfeif ik - Tiee 11981 . 3 1500 - 1000 :
50 Akcaschir P Tire 1567 600 600
51 Ayallitisi .. Tire Ans . . 650 1200
52 Biyiikale o' . Tire 351 [ : 400 500
53 Kigikkale - f Tire HE - ) ‘150 400
54 Kiirsek Tise i . : © 2000 ¢ 3500
§5 Cayith ¢ Tiré 75 ‘ 20 400
56 Dereli Tire 1114 e . Ko
57 Egridere Tize - 198081 25.0 270
S8 Egidese () Fire C1950.-91 550 220
59 Kirtepe Tire 1581 1300 1500
&) Osmanwik Tire 1990 -91 0.0 4290
€1 Aslarlar Torbah - {1595) T 2000 2410 2500 2500 under corsructon
62 Ardlan . Kisim Torbal 154 & 2300 2000 :
63 Aralan 1. Kisim - " Torbals 1990 - 51 2 80.0 400
- &4 Caybas . Torbaly ] & 120.0 1700 urader corstruction
- 65 Metkez | Kism Tobaly Y 5 2:0 2090 :
© 68 Merkez Il Kisim Towlall 1982-83 B 300
. 67 Odbey Torlah 1951 - R2 o200 2200
. 68 Patnukyazi Torbalt 1985 L4 200 2100 :
" 69 Pencar - Toah (1935 131 420  4M0 under construction
" 70 Sehitier Torell 1993 - 1 -6 1250 1000 ’ :
71 Tulum Tortall (1995} 5 1000 100.0 uider corstruction
- 72 Yerikoy Totall L9 2 1250 1250 . uider construction
.13 Ayrancitar Torbals 1963 - 64 3500 4530 .
o 74 Pancar Totall 196768 . 1250 W00
75 Degidailca Tortel o i9s0 1000 100¢
- 76 Cebey Torali 1970-1 ’ 5000 00 ’
7 Arkacdar Kiraz TS 3 0.0 1025 . under construcion
78 Catak Kiraz 100 . 800
9 Ceritler Kiraz (1995 650 HE  under construciicn
8% Dokizlar Kiraz . L1 150 242
81 Ovadk Kiraz (1995) 130 700 under comstructiog
82 Upankoy Kiraz 1975-76 40.0 500
83 Merkezl Kism " Selpuk 1971-78 4 2400 200 . ’
84 Merket l Ksm Selgik 4 20090 1830 . .
L . DA T & - D X D X L A -
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Result of Water Quality Analysis at the Proposed Dam Site

Table 2.1.9

Sampling Point of Dam Site

"By

Item Unit Aktag Burgaz  Firgenli Uladi  Yemgehu
Sampling Date 93.1995 93.1995 9.3.1995 9.3.1995 9.3.1995 9.3.1995
pll . 12 7.5 73 74 76 7.5
EC mSicm 0.23 0.20 0.23 0.21 0.16 0.24
Catio

‘Nai mg/l 24.61 2390 1265 3.91 9.66 i2.19

K+ mgil 0.78 0.78 035 039 0.39 039

Catt mg/l 1720 1560 2720  27.00 1580 1840

Mg+ + mg/l 9.50 8.70 4.80 6.40 7.20 13.80

Total mg/l 5209 4898 4504 3770 3305 4478

SAR - 1.67 170 083 0.25 0.72 0.74
Anion

CO3- - mg/l 0.00 0.00 000 0.00- 0.00 0.00

HCO3- mg/l 6350  78.00 6050 5850 6400 © B84.00

a- mgil- 34.70 13.40 1840 19.80 990 : 22.60

SO4- - mg/l 2290 2960 2860 1620 1620 2820

Total mgil 12210 12100 10750 9450 90.10  134.80
Organic Carbon mgil 1.49 276 . 472 5.01 2.60 1.30
Bocon mgl 0.00 0.00. - 0.00 0.00 0.00 0.00

Source ; DSI 11



Table 2.1.10
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Table 2.1.12

List of Endemic Species of Plants and Endangered or
Vulnerable Species of Anintals in [zmir Province

{a} Endemic Species of Plants

- Alopocurum davisi

- Aspenuladaphieoia

- Astragalus papasianus

- Centauwreazeybekii =

- Prunus cocomitia var, puberula
- Scrophularia scopolii ¥ar: sinymaea
- Verbascuim smymaecim

- Campanulatcucroides

- Yincetoxicum tmolcum

- Circium tmolcum

- Galivm tmolivm

(b) Endangered or Vulnerable Specics of Animals
Mannals Fndangered

Hyacnahyacna
Yulacrable
Myotis myolis macrosclalicus

Myotis ¢. capaccinii
Lutralutra
Birds Fndangered
Pelecanus crispus
Elatiacetus atbicilla
Hicraactusfasciatus
. Kelupa zeylonensis
Vulnerable _
Acc ipi ter brevipes
_ I]alcyon'sm_ ymensis
Fish Fndangored
Acdipencer guldenstacdt
Acipenser stellatus
‘ ~ Acipencer sturio
* Vulnerable
Salmo trutta macsosti gnata
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Table 2.2.3

Production Value under the “Present" and "Future with Project” Condition

Production (ton) Price Value (11, billion)
Crops Beydap Aklag Burgaz Frgenli Tolal  (Tl/kg) Beydap Akta Buegaz Frgenti Total

1. Prescnt Condition )
Cereals 2720 1,320 2,770 2,580 93% 7,200 20 10 20 19 69
Cotlon 10650 930 3,650 3,500 18,750 45,300 482 43 165 150 849
Tobacco 890 100 80 70 1.140 181,200 161 18 14 13 206
Potatoes 79800 1,400 1,400 1400 84,000 7,500 559 11 11 I 632
2nd Potatocs 28,200 2,000 - - 30,200 6,500 183 13 - - 190
Other ficld crops §,540 - 480 430 2450 4000 6 . 2 2 10
Fodders 6480 - 2280 2280 11010 430 29 - 0 10 49

Watermelon 52,200 4,300 10,200 99'00 77,100 5,400 282 26 55 53 _416
'Sumnneri'egc. 49,600 2240 38,000 7,360'6’_},200 5,000 248 11 40 37 ;336
2nd vegetables 14,000 1750 3,750 3,500 23,000 S400 76 9 20 19 124

Olives 670 70 1940 1810 4520 19400 13 1 38 36 88
Figs . 2210 - 110 110 2490 - 5700 © 13 - 1 115
OtherPruits 3780 - ..3420 3300 10500 12000 . 45 .o...4L..80...126

2. "Future with Project” Condition ' _
Cereals 4,240 1,070 4,020 3850 13,180 7,200 31 8 29 28 96
Cotton 16,170 1370 4310 4060 25910 45300 733 62 195 184 1174
Potatoes 101,640 6,440 8250 7,590 123,920 7,500 762 48 62 57 929
20d Polatocs 43,120 5,460 - 48,580 6,300 280 35 - - 315
Fodders 13860 1170 3420 3420 21870 4300 62 5 15 15 97

Watermelon 53,900 63830 17,150 16450 94330 5400 291 37 93 - 89 510
Summer vege. - 138,600 5,850 32,850 31,500 208,800 5000 693 20 164 158 1,044
2nd vegetables© 83,160 5,270 30,240 29,160 147,830 3400 . 449 28 163 157 797
Grcen Legumes 23,100],950 5850 5_..._$50 36450 11,600 268 23 638 &4 423

 Olives Co- - 2070 1960 4030 19400 - - 40 38 78
Other Truits 23,100 1950 9600 9,000 43,650 12000 277 23 ' M1S 108 523

TOUL st ssesremsems oo 00, 298, 944 898 5,986

3. Incfement . © 1,680 1586 527 498 2870
(Increase Rate) 8% 10% 126% 125% N%
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Table 3.1.1

Population of Villégcs and Towns Included in the Projcct Arca

_ 1980 198§ 1990 '80-90 Tand* Population
Administrative unit Popula- . Popula- Growth Popula- Growth  Growth  Area - Density
tion © ton  Rate " tion Rate Rat¢ {ha) (perkm2)
Beydag District 7016 7312 083% 7,798 130% = 106% 7,259 1074
Sehit (Town) $710 5131 1713% 5831  259% @ 216% 854 682.8
Merkez 2306 2,181 -L1l1% 1967 201% -1.58% 6405 307
* Alakegili 356 221 9.05% 191 288%  604% 446 428
" Haliksy 612 668 1.17% 616 067%  0.54% 194 = 339
Sarikaya 154 199 - 526% 168 A.15% 0.45% 553 29.1
Yagcilar 28 841 2.16% 747 234%  -225% 2,177 343
Tosunar 246 252 048% 222 250% -102% 1325 16.8
Odemig District 71,653 79,161 201% 82513 083% 142% 45508 - 1813
Sehir (Town) 40736 47475 311% 51620  169% - 240% 4350  1,i1867
Merkez . 7232 7011 062% 6945 0.19% . 040% 7H8 93.6
Biiyiikaviucak 502 406 -4.16% 380 - 131%  -275% 450 314
Demirciti- LG9  L161  092% 1,136 043%  0.24% 823 138.0
Geigekli 576 624 . 161% 609 049% - 0.56% 1,134 53.7
Gereli 1,100 1071  0S53%  Li00 054%  0.00% 1,015 108.4
Karakova 258 188 -6.13% 169 211% -414% 654 258
Ocakli 980 695 664% 668  079%  -376% 757 882
Seyrekli CLI00 1,196 E69% 1,193 005% 081% 1320 0 904
Yoliistii 1,607 1670 077% 1690 024%  050% 1,265 1336
Bademli - 2486 2461 020% 2238  -188% -105% 2,589 86.4
Fruirti L191 1,163 047% 1,110 -093% -0670% 1438 772
_ Mesciti 1,295 1298 - 005% 1,128 277% _ -137% 1,151 98.0
Birgi M43 142 0% 137 071% 043% LIDO - 125
Kiglakdy 143 142 0.04% 137 071%  -043% 1,100 2.5
Kaymakg1 11,022 11,604 103% 11716 0.19%  06i% 18201 614
Kaymakgt 4239 4879 285% 5325  176% . 231% 4335 1228
Asagarh 524 524 0.00% 560 134%  067% 1670 33.5
- Gayh 2783 2843 043% 2547 217%  -088% 1,671 1524
Ertugrelkéy 804 828 059% 801 -066% -004% 789 101.5
- Eselli 330 133 -1662% 113 - 321%  -10.16% - 1,743 65
. Kizlcaaviu 642 . 670 086% 650 -060% < 0.12% ° 1682 386
- Kurucaova 1,000 1014 028% 1035  041%  034% 4349 218
Torkénii 480 SiL - 126% 467 -178% -027% 1,48 M6
. Yesilkoy 220 0 202 -169% 218 1.54%  -009% 914 239
© Ovakent 10,034 10468 085% 9857 -120% .018% 11,850 83.2
Ovakent 4953 4837  035% 4401 -186% -076% 3,180 1385
* Balabank L140 1223 142% 1189 .056% 042% 1,682 70.7
Bozcayaka - 650 748 285% 684 -17M7%  051% 3,131 21.8
Kazanh S 814 257% 1057 536%  3.96% 1,187 89.0
" Konakh 27714 2846 051% 2523 -238% 0% 2,670 245
"~ Tire District CL7 2,193 241% 2067 -1i8%  060% 3300 626
Gokgen | 1947 2,193 241% 2667 -118% 060% 3300 626
Kizdcahavlu 1343 1,537 274% 1457 -106%  082% 2326 626
Yegenti 601 656  1.67% 610  -144%  0.10% 974 62.6
~ Grand Total 80,616 88,666 1.92% 92378 082% 1.37% 56,067 164.8

Note; *: Dala on land arca of villages from Pro_vincial' Directorate of Ministry of Agriculture and Rural Affairs.
Source: Population Census 1980, 1985 and 1990, Statel Institue of Statistics.

T-22



Table 3.1.2
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Table3.1.3

Cropped Arc.fas’ by Crops in Thrc_té Districts

L (ha) (ha) ... (ha)

Crops Beyda Odeimig ' Tite

Common [ield crops ' '

Wheat 240 1,426 53840
Basley 315 1,086 2,661
Oat 23 0 100
-Rye 21 16 0
Cotion 260 5832 8,226
Tobacco 53 2,840 2,688
Maize 62 132 - 356
Legumes 82 © 80 : 0
Sesami - 37 ' " 533
Potatocs 169 8,594 274
Onion and Garlic 35 113 58
Vetches 36 30 274
Alfalfa 175 1,239 694
Others 158 30 153

Subtol L LEBMS L L2LTSS e JBLBSE

T Vegetables

Tematocs 3 231 412
Pepper 53 438 198
Egg plant 26 192 129
Watermelons 264 2,714 - 3,489
Melon - 8 .17 116
Cucumber 36 1,388 59
Squash -3 | A 42
Okra 32 378 37
Cabbages 34 170 42
Leeks 23 136 68
Cauliflowers j 9 120 : 44
Spinach 15 69 -39
Leltuce 12 29 34
Celery oo 7. : 7
. Green ondods @ 2 22 153
' Greenlegumes 102 186 . 457
C 1T Catrots | S ' 3 13 .
' . Radish « : . -6 19 : 10
“ Others L : 4 34 . 0
" Trce crops o
Olive 740 4431 ' 5,000
- Figs 809 2732 2,485
Citrus o 15 i7
Apple 33 109 82
Pears B 87 1T
Quinice 5 48 _ 17
‘Peaches : - 41 174 484
Cherries - ' 47 - 294 - 36
Plums . 63 233 © 43
Pomegranates - 19, 37 20
Chestauls 630 671 126
Other nuts : 2 214 a3
Grape (ha) 30 445 : 510
Others 22 72 44

L OO 2 -2 S .. - I . { A

Total _ 5395 : 37,622 36,623

Source: Provincial Agricultural Office of MARA, lzmi¢
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* (a) Main Varieties Cropped in This Region

Table 3.1.4

Farm Inputs Prevaiting in Acgean Region

Crop Main vasietics

Wheat: Cumbriyet-75, Gediz-75, Penjamo-62

Barley: Zefer 160, Gem, Kaya

Maise: Kompozit 3/74, Kompozit ADA, NKPX 20, NKPX 525, NKPX 616 etc.

Colton: Nazilli 66-100, Coker 100 A/2

Tobacco: l?mlr Kolulu 64, 6265 Karabagtar, Frmir-OZBAS, Lrnir- INCEKARA

Potato: An, Cosima, Fina, anga. Alpa, tsola, Resy, Jaerla, Desirec

Tomalo:  We 156, ES.58, Sc.2121, Campbell-33, Pearson, Roma VF, Red

Eggplant: Hatkapmnar, Kemer, Topan

Pepper: Carliston, Dotmalik-16, ACE ve TATLI SIVRI, ACI SIVRI 48-4 CESiDI

Cabbage: Bayrakh

Cauliflower: Bricoscnia, Winner Oscnia

Walcrmeton: (native) Yeni Diinya Karupuzu, Tekifdag Karupuzu, Karbuz Karabuz clc.
(imported) Dixic Qeen, Forida Giant, frish Gray, Kloadike cic,

Olive: Memecik, Ayvalik, Gemlik, Domat, Memeti, Uslu, Izmir Sofralik -

Fig: AK flek, Fimma flck, Hacs Mestan Hlegi, Kara {1ck, Kaba Hek eic.

Peach: -Springtime, Cardi nal, Dixired, Red Globe, Starking, Red Haven, Triogem,
J.1 Hale etc. _

Apple: Starkrimson delicious, Starkspur éolden Starking delicious, Jorathan ete.

Grape: Rupeslsis Du Lot, Berlandien ¥ V= (R 99, R-110, 41-B, 420-A, 5-BB)

Source: Agricultural extention hahdbook

(b) Fertilizer applicauon s!andardmAgean region o {(kg/ha)

Crop N- P20 K0
[rrigated Rainfed " Inigated Rainfed

Wheat 110-130 80-100 7090 60-80 -
Colton 90-110 60-80 . ce
Tobacon 30-50 . 40-50 40-60
Potato - 140-160 - 110-130 : - 60-80 -
Watemelon 80-100 . 50-7¢ 6080 5070 :
Vegetable 100-120 - 6080 5070
Alfaifa 30-50 130-150 -
Grape 120-140 80-100 60-80  50-70 -

" Olive* 0.2-03 ' ‘0.15-0.2 0.2-03
Fruits tree¥ 2-4 23 -

“Remak kgl tree
Source: Provincial office of MARA famir



Table 3.1.5
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Existing Water Quality Data at Beydag Dam Site

Table 3. 1.6

Unit - Feb.i991_Apr.1994 Decl

- Sanipling Month

991 Feb.1995 Apr.1995 June.1995 Average

ltem
pH . 85 82 1.0 7.1 79 7.8 7.8
EC mSiem 0.25 0.24 0.26 0.19 0.18 0.49 0.27
Suspended solids mg 1 1 2 1 12 18 G
Cation _ . _ _
Nai mgd 13.57 17.02 31N 11.27 21.39 3013 21.85
K+ mgA 039 0.39 1078 ‘039 039 0.78 0.52
Cat+ mgA 3540 3260 80.00 20.00 3280 5500 4263
Mg+ mgd 406 - 7.00 2.67 6.80 3.40 R B K=
Total mg! 5336 5701 12117 38.46 5793 109.81 7297
SAR - 0.82 1.00 1.60 019 1.34 121 112
Anion
CO3-- mgl - .00 0.00 0.00 0.00 0.00 0.00 0.00
HCO3 mg 6850  90.50 15750 3600 7600 18700 10258
a- mgl 2160 3220 1840 3190 . 1130 2900 2407
SO4- - mg 3480 1190 4060 2130 49000 7180 3823
Total mgl 12450 13460 21650 8920 13630  287.80  164.88
BOD " mgd 2.40 2.80 220 5.03 37 3.47 3.28
oD mgil - 0.00 5.60 4.00 - - 3
Permanganate Value mgO2i 082 2.46 456 0.00 1.54 0.4
Total dissolved matter mgl 136 43 265 - 200 ‘434 216
Nitrogen as ammaortia mgl 0.00 0.00 0.06 0.00 0.00 000 000
Nitrogen as nilrite mgl 014 0.00 0.00 0.70 0.03 0.17 0.17
Nitrogen as nitrate mg/l 1.01 . 0.00 00 1 029 0.64 4,93 " L15
Phosphorous as phosphate mg/l 0.05 0.04 0.06 006 - 01t T D00 005
Dissolved oxygen " mgdl 10.50 7.90 10.30 9.61 6.66 879 ' 89
Boron : “mgA 000 000 000 ' 087 000 0.49

247

Source : DSI 11 [étmrator)'



Table 3.1.7
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Table 333.1

Summaty of Project Cost _
. . '. Tocd . Forcign
Cost tem : Quirency Cumrency Total
Poition - Poition

_ (F 1. biftion) - (US$ thousand) (USS$ thousand) (US$ thousand)
A. Imigation and Drainage Systems
A-l Direct Construction Cost
: (l) Package-1 . o : o
- Headrace & Ini gauon Sy slem 1,0627.0 . 20,542 2345 22,887

- Drainage System - 163.1 3263 GOS 3868
(2) Package-ll - _
- Irrigation System 701.7 14,034 1,731 15765
. 'Dminage System 89.7 1,794 323 2117
(3) On-farm Developiment '
Right Bank 640.4 12,809 16,089 28,898
Left Bank 383.0 7,661 9,818 17,479
Sub-total (A-1) _ 3,005.0 60,103 30911 91,014
A-2 O&M and Office Equipment 4.1 82 1,558 1,640
A-3 Land Acquisition 61.1 1,222 0 1,222
A-4 Project Administration 455.1 9,101 0 9,101
A-5 Technical Support . 2144 4,288 13,134 15422
Sub-total (A-1to A-5) 3,739.7 74,796 43,603 118,399
A-6 Physical Contingency . 374.0 7,480 4360 11,840
Sub-total (A-1 + A-7) 4,113.7 82,276 47,963 130239
A7 Price Contingency 1,231.3 24,625 7,195 31,820
Total (A) : 53450 106,901 55,158 162,059
 B. Beydag Dam _
© B-1 Direet Construction Cost 1,097 20,995 21,776 4277
B-2 Land Acquisition - . 6370 12,740 0 12740
B-3 Project Administration . 2§3.9 4277 - 0 4277
Sub-total (B-1t0B-3) : 11,9006 38,012 21,776 | 59,788
B-4 Physical Contingency . S 190 3801, 2,178 - 5970
Sub-totad (B-1+ B-4) S 2,0907 41,813 23,984 65,767
B-5 Price Contingency ~ ~ - 363.5 17,270 2,189 9,459
Total (B) 24542 49,083 26,143 75,226
C. Total Project Cost 71,7992 155,984 81,301 237,285
“Admiinistration; 10% of cons!ructnon coslt.
" Physical contingency: 10% of ditect construction cost, land acquisition, project adﬂuomsirauon technical support,
and physical contingency.

Price contingency: 2% annum for foreign currency portion and 4% annuin f or locai currency porlion,



Table 3.5.1

Financial and Ecoromic Prices of Inputs and Outputs

{1595 Constant Pricc)
. . 1995 2005
[tem Unit  Financial Feonomic Remarks
Price Price
Field crops
Wheat . Tlikg . 7200 6,200  Import/Export party
" Cotion Tlikg 45300 35200 lixpost parily
Tobaceco TLkg °181,200 33,800 - Export parity
Potatoes Tiikg 1,500 6,800  Domestic rarket
2nd Potatocs Tiikg 6,500 5,500 Domestic market
~ Other field crops (maize) Thikg 4,000 3,600 - Domestic market
~ Foddeis (Alfaifa) TL/kg 4,500 4,100  Domestic market
Vegetables _
~ Watermelon Ti/kg 5400 4,900  Domestic market
- Summer vegetables
Average Tl/kg 5,000 4,600  Avcrage by production
“Tomatocs ' Thikg 3.7100 3400 Domestic market
Cucumber Ti/kg 5,500 5000 Domestic market
Peppers TlL/kg 5,100 4,600 Doiuestic market
2nd Vegetables _
Leafy vegetables (Cabbage) Tiskg 5400 4,900 - Domestic miarkel
"Green legumes CThikg . 11,600 10,600 Domestic markel
T'ree Crops
‘Olive (oil) TL/kg 19400 22,000  Expost parity
Tgs . TL/kg 5,700 5,200 Domestic market
Other fruits _
Grapes (fresh) TLikg 12,000 10,900  DPomestic market
Orange/Citrus Thikg 9,000 8,200  Expoi parity
. Sub-products ' _
Straw TLkg 1,000 1,200 Domestic market
Yertilizers (price per effective conlent) ' '
- N Thikg 20,700 23300 [Import parily
P205 U fLkg 18400 20,700 Importparity -
_ K20 - TLikg ©12,400 14,000 Impott parity
' Agro-chemicals - ‘ N , o
L Average ‘ ~TLtkg 572400 ¢ 520900
Labour S J T
Casual Tl/day = 190,000 - 95,000
Operator : Thiday 256,000 125,000
Note; 1993 prices are projected by Consumer Price Inde: = 1.812) from 1994 average piices.

1994 average prices are guoted from the price list of the provincial agriculturat statistics.
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Table3.52

Increnental Benefit

: perta Total -
Crop Yield  Price Gross Value  Cost Net Value Area Net Value
_ (o) (Thikg) (TL1000) (Ti.1000) (TL1600) (US3) _ (ha) {US$)
1. "Future without Project” Condition

Cereals (Rainfed) 28 6200 22100 12,400 2,700 194 1,230 239,000
Cotton (Rainfed) 09 35200 ° 31,700 25,200 10,500 210 1,880 355,000
Cotton {lrrigated) 25 35200 88000 24000 64000 1,280 1,690 2,163,000
Tobacco (Rainfed) 08 38800 - 31,000 . 42900 11,900 238 1,410 -336,000
Potatoes (Rainfed) 100 6800 68000 28700 39300 786 . 1,260 990,000
Potatoes (Iimigated) 220 6800 190400 36600 153800 3076 ¢ 1,130 3,476,000
20d Potatoes (Ifrigated) 200 5900 118000 31,800 86200 1,724 & 850 1,465,000
Other Field Crops (Rainfedy 48 3,600 17300 12,400 4,900 98 440 40,000
Fodders (Rainfed) 120 41000 49,200 © 13300 35900 718 690 495,000
Watermelon (Irrigated) 300 4900 147,000 24000 123000 2460 1050 23583000
Vegelables ({rrigated) 320 4600 147200 36600 110,600 2212 240 2,079,000
2nd Vegetables (Irngated)  -250 4900 122,500 30,700 91,800 1836 340 624,000
Olive (Rainfed) 18 22000 39600 16200 23400 468 470 220,000
Figs (Rainfed) = 54 5200 28,100 15900 12,200 244 530 129,000
Fruits (Irrigated) 11.8 10,900 128600 39,900 88700 1,774 190 337,000
Poplars {Irrigated) - - - . . 12,200 244- 1,000 244,000
Total - - - T T T L 150707 T 15,143,000

. 983 /ha

* 2. "Future with Project” Condition

Cercals: - $5 6200 43200 17000 26200 524 710 403,000
Cotton : 35 35200 123200 33800 . 89400 1,788 4620 8,261,000
Potatoes 330 6800 224400 51,700 172700 3454 3080 10,638,000
2nd Potatocs 280 5900 165200 46000 119200 2384 1,540 3,671,000
Foddsrs o 180 4100 73800 19500  S4300 1,086 770 836,000
Watcrmelon 3507 74900 171,500 35200 136300 2,726 1,540 - 4,198.000
Vegetables 450 4,600 : 207,000 59,000 148000 2,960 3,080 - 9,117,000
2nd Vegetables 27.0 . 4900 132300 44100 88200 1,764 3080 ' 5433000

* Green Legumes 150 . 10,600 159,000 33800 125200 2,504 1,540 3,856,000
- Olive . 35 22000 77000 15800 61,200 1,224 o 0
Fmites(Grapcs) D150 10900 163,500 33,000 130,500 ~ 2.610 ri] 12,010,000
Fruites (Oranges) S 250 8200 205000 43800 161,200 3,224 770 2,482,000
Total - - - - . - 21,560 50,905,000
3,306 fha

3. Incremental Benefit 35,762,000
L $2322 /ha

Remarks: © Value of écreals includes value of sub-products (straws).



Feonomic Cost and Benefit Flow

Table 3.5.3

. : (USS$1,000)
_Yca: , ] .- Project Cost ,
in Year  Const.  Replace.  O&M Total Irrigation’ Negative - Total Balance
Order - Cost “Cost - Cosl Cost Beiicfit Benefit - Benefit -
1 1997 9,910 - 9,940 - 4 9940
2 1998 12,270 - 12,270 116 -110 -12380
3 1999 12,750 12,750 190 -190 -12,940
4 2000 20,950 20950 270 2700 21,220
.6 30072 31,230 250 37,480 4,000 270 34530 3750
7 2003 24,770 750 25,520 12,440 270 12,170 -13350
8 2004 8,990 1,200 10,190 21,660 270 21,390 11,200
9 2005 1,900 - 1,360 3.260 27,270 270 27,000 - 23,740
oo 2006 1870 1360 3230 30830 270 30560 27330
il 3007 P 1,36677771,360 33,750 2707 IIAR02120
12 - 2008 5,500 1,360 6,860 35370 270 35100 28240
13 2009 - 10,680 1,360 12,040 35,760 270 - 35490 | 23450
14 2010 10,010 1,360 11,370 35,760 270 35490 24,120
1S 2011 3430 1360 4790 35760 270 35490 - 30700
i6 2012 106 1736071460 35,760 2707735,390 34,030
17 2013 70 1,360 1,430 35,760 270 35490 - 34,060
18 . 2044 - 750 1,360 2.110 - 35760 270 35490 33,380
19 2015 6,210 1360 7.570 35,760 270 3549%) 27,920
.20 2016 ... 10680 1360 12,040 35760 270 35490 23,450
B 3 - GBI T A207TT3860 FI0IR AN T, 1T0
22 2018 - 3,340 1,360 4,700 35,760 270 35490 30,790
23 2019 1,360 1,360 35,760 270 35490 34,130
24 2020 50 1,360 1,410 35760 270 35,490 34,080
26 3022 5,600 1,360 6,560 35760 37077735490 28530
27 2023 - 10,750 1,360 12,110 35,760 270 35490 123,380
28 2024 10,710 1360 12,070 35,760 270 3549 23,420
29 20258 4,050 1,360 5410 35,760 270 - 3549 30,080
.30 2026 k360 1360 35760 270 35490 34,130
31 2027 3900 1,360 5,260 35760 20 3549% 30,230
" 32 2028 - 2330 1,360 3,690 35,760 270 135490 31,800
33 2029 - 5,500 1,360 6860 357060 © 270 0 35490 28,630
M 2030 - 10,730 1,360 §2,000 35,760 . 270 35490 23400
352031 10050 1360 11410 33960 = 270 0 35490 24,080
TG 2082 3410 1360 77 4800 860 TTTEI0TTTAS490 50,650
- 37 2033 ¢ 10 1,360 1,430 135,760 . 270 35490 34,060
: 38 2034 = 750 1,360 2,110 -35,760 270 35490 33380
P39 2035 - . T10 1,360 2,070 35,760 T270 0 35490 33420
)| PIicY] - 10680 rIBGG 12,640 357607 25490 33450
42 2038 - 9,960 1,360 11,320 35,760 270 © 35450 24,170
43 2039 3340 1360 - 4,700 35,760 270 33490 30,790
44 2040 50 1360 14410 35,760 270 35490 34,080
.45 2041 901360 1450 . 35760 . 0 270 . 35490 . 34040
46 pI18 7] 100 1,360 1480 35,760 270 35490 T TAI030
47 2043 - 5,570 1360 6,930 35,760 © 270 35490 - 28,560
43 2044 13,430 1360 12,790 35,760 S 270 35490 22,700 -
49 2045 10,670 1,360 12,030 35,7760 L 270 35490, . 23460
. 50 2016 3340 1360 4,700 35,760 L2370 35490 | 30790
Total  Total Lcononnclnlcrnai Rate of Retum = 13.9%

B/C Ratio= 2.26
Net Present Value =' 241,549
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Table 3.5.6

Result of IER in the Project Atea

Ecoldgicai Regions

Region 1 Region I Region Il Regioa [V ' .
Envirdnmerital tems Catchment  Reservoir Area lorigation Area  Downstream Remarks
Areaof Dam  including Dam River Channel
Site from Dam Site
1. Displaced of people - -IA -IC - A is necessary.
" 2. Land use changes’ - e -IC -
3. Impairment of transportation - -C x
4. tnundation of minéral resource - x x -
5. Historical and recreational disturbance
- Histrical and cultural disturbance - X X -
- Recretional disturbance ' - X X -
6. Ecological disturbance '
- Terrestrial fauna and Mora X x X x
- Aquatic (auna and flofa 3 X X
- Marsh area - - - -AC
8. Degradation of forest resources x -C -IC -
9. Lirosion and sedimentation X - -IC -
10, Fisheries losses X x x X
i 1. Groundwater deteriorations
- Groundwater depth - - +B +C :
~ Groimdwalér quality - - -B 1A ElAis neceésary.
© 12. Change of rivér flow regime - - -IC -C
13. Surface water deterioration - - -8 -IA EIA is necessary.
" 14, Eutrophication of Dam Reseivoir . -IA . - - ElAis necessary.
15, Public health issues - x x x
" 16. Climatic change : - x - -
D 17, Water righls_ conflicts - - ix X
18, Soil degradation . - "X -
19. Changmg farming pfact'ice's - +B -
20. Farthquake hazards - . x Pl .

A : Relative high magaitude of impact is expected
B : Relative medivm magnitude of impact is expected
C: Relative low magnitude of impact is expected

x: No effect is expecled

. +:Thereis norelation
4 : Possitive effect is expected .
. -1 Negalive effect is expected
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