{iv) The f; arm inComc in the Bayindir district is relatively low, though the farm size is-
larger. This is mainly due to the fact that low profitable olive trees occupy the
‘farmlands to a large extent.

2.1.10 Environment
(1)  General

Prior lo the statt of this cnvironmental stidy, the JICA Preparatory Study Team
~conducted the cnv:ronmcntal screcning and scoping in January 1994, According to that result,
it was recommended that the following four environmental items would nced to be a‘;scsscd in
the Study:

water quality,

ccosystem mcludmg endangered plant and animal species,
soil erosion, and

cultural and historical asscts

i

In addition to the above items, the sociological aspect is discussed in this repoil,
because some sociological change would be caused by the implementation of the Project.

(2) Water Quality
(@  Surface Water Quality

In accordance with Waler Pollution Control cht'l!“;tion! issued in Official Gazelte
~ No0.19919 in Scptember 1988, the standard and the classification of the quality of inland
- surface water were established by the Gov enment as shown in‘Annex- L ; :

Dunng lhc field surv ey in lhc Phase-1 Study the Sludy Team collcctod water samplcs al

6 locatmns of the identificd dam sites, i.c. Beydap, Aktas, Burga? Ergenli, Ulad, and .

Yemgchlr and requested the DSI-11 hboratory lo analyze the water qlnllty The result of water -

quality analysis made by DSI-II is shown i in Table 2.1.9. Based on the above-mentioned

Turkish standard and the U.S.A. Salinity Laboratory Diagram, the water qualitics at these six

- dam sites are assessed to be of Class I, and there would be no problem for its use lor irrigation |
and drinking purposcs. -

In the Ku';m\ Menderes river basm waler quallty data has been collccted by DS[ l[ al _

two tocations, Sclguk from 1992 through 1994 and the proposed chdag dam site in 1994,
“The results of analysis of this data are shown in Table 2.1.10. According to the above-
- mentioned Tuskish standard, the water quality at the BeydaB dam site can be categorized as
Class I, and this water can be used for irrigation and drinking purposes, while the water quality
al Selguk can be calegorized as Class 11l or 1V showing high values of biological oxygen
demand (BOD) and low contents of dissolved oxygen (DO). In addition, the EC tests on the
“water samples collected at Sclguk show a medium-high salinity hazard according to the U.S.A.
Salinity Laboratory Diagram. From these data, the river water at Selguk may be judged to be
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not sumb!c for both irrigation and drinking uscs, mcausc 1hcrc may bc some water pollution
sources along the Kiiguk Menderes river.

(b) Groundwater Quality

The quality of groundwater is usually checked by DSI-II at the time of well
construction in the river basin, applying the Wilcox and U.S.A, Salinity Laboratory Diagram.
The resulis of the analyscs madé so far arc shown in Table 2.1.11. Most of the water samples
showed that the w. ater can be used for both lmgalmn and drinking purposcs, exccpl the water

_samples collected at Rancarkoyand Merkez 11 located in the west part of the Ktiglik Menderes
river basin, which showed a medium: :high salinity hazard according to the U.S.A, Salinity
Laboratory Diagran.

In June 1995, DSI has also started water quality tests to check boron contents at 66
existing wells in the Kuiglik Meénderes river basin, sincé crop damage was reported in the Gediz
river basin, which is locatéd immediately noith of the Kiigiik Menderes river basin, due to the
high ccn_tehl of boron in the groundwater. The result of water quality tests so far made at the
said 66 wells shows the permissible hazard even to sensitive crops (Annex L).

() Waler Pollution Sources

According to the information from the Ministry of Environment (MOE), the sources of
water poltution are mainly waste water from factories and domestic waste water. According to
the Industry Waste Inventory conducted by the State Institute of Statistics (S18), only 25% of
~ sample lactories have facilities for waste water treatment in the Kiigik Menderes river basin.

* According to the information from the Aegean Region Chamber of Industry (EBSO), the
number and location of factories in the river basin are as shown below.

" Kiraz  Deyda Odemis Bayindir  Tire  Torbali  Seleuk

- Urban Area 2 -2 17 7 16 21 5
- RurafArea © 0 0 - 0 . -9 i - 2 27 1
[ " Tolal 2 i 26 B 18 48 [

_ According to the above table, around 40% of the factorics exist in the fural area of the
river basin. On the other hand, most domestic waste walcer flows into the rivets without any
treatment.

There is no data concerning water pollution by agro-chemicals and chemical ferlilizer
“from existing dgricultural lands in the river basin. However, judging from the fact that a large
‘quantity of agro-chemicals and chemical fertilizer is applied by farmers as mcntloned in
Paragraph 2.1.5-(4), this is considered (o be one of the water pollution sources. '

(3)  Ecosystem
@) Forest

According to the land use study conducted by the Study Team, 57,100 ha, or 16%, of
the Kiigik Menderes river basin is covered with forest. The majority of the forest in the river



basin is occupied by pinc frees and larch masses. Juniper and wide teal trees arc observed in a

limited area due to summer droughts characterized by the Mediterrancan climate. ‘Fhe Ministry:
of Forestry (MOF) has been implemienting afforestation projects in the river basin since 1959.

By the year 2000, around 14,400 ha, which will be mainly covered with pine trees, will be

afforested in the river basin in order to conserve wildlife and prevent the erosion (Annex L).

(6)  Floraand Fauna

According to the information from MOE, 1,654 specics of 620 types of 129 familics
have been identified as the floga in dzmir province. Of those of 1,654 specics, 114 species or
6.9% arc endemic species. This rate is low compared to the national average rate of 33%.
Most of the endemic species are mainly observed on Mt. Bozdag and Mt. Nif, which are the
first and second highest mountains in Izmir province. In total, 11 endemic specics are
* observed in the whote province as shown in Table 2.1.12.

Based on the check list for fauna prepared by the Depariment of Biology, Middle-East
‘Technical University, endangered or vulnerable species, which possibly exist in the nver
~basin, are also shown in Table 2.1.12 and summarized below:

Ttems Mammals Birds Fish Rebliles Amphibians

Endangered 1 4 3 4] o
Vulnerable ! 4 2 I 0 0

Source : Middte-East Technical University

© Wcllz’md

According to the [mgauon Master Plan prepared by IBRD (1991) ihc Elcnnn wetland
which is located at the mouth of the Kugilk Menderes river, is considered (o be an important
bird habitatin terms of bird species diversity and migration. The arca covers about 1,500 ha
including two lakes, Lake Gebekirse and Lake Catal.” The former § isa bmcktsh water lake with
a surface arca of 75 ha and a niaximum dcplh of 5 m. The waler of this lake is 2 mixcd onc of

sea water and ground“atcr The latter is a fresh water lake with a surﬁce area ‘of 74 h‘\ anda ¢

‘maximum depth of 4 m, which is imainly fed by groundwaler.

According to interviews of inhabitants of Zeytinkoy village located near the Eleman
‘wetland, the land is submerged every winter by floods from the the Kiigiik Menderes river.
This land, except the western 100 ha where the land is inundated by groundwater throughout
the year, is dricd in sumnier and used as agricultural land by local people.. The sea water,
which intrudes in the Kugiik Menderes river up'to a point of 4 km from the river mouth in
summer, does not flow int6 the said wetland except Lake Gebekirse. ' This wetland is important

not only for birdlife but also for fishery, particularly in the said two fakes. In total, 12 fish .

species, consisting of four fresh water specics and c:ght salt water species, have been
confirmed in these lakes.

Of the 1,500 ha of the wetland, 1,050 ha are designated as a bird sanctﬁary and 450 ha

- are planned (o be designated by MOF. ‘However, the opening of a new drainage canal, roads
and itlegal hunting have caused damage to the wildlife and nalural vegetation in the area.
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(4} Soil Erosion
(@  Soil Erosion Hazard

The classification of soil crosion hazards in the river basin was made taking into
accounit the topographic condition, slope classification, and vegetation covers. The
classification results are as follows:

Erosion Hazard Class Definition Area (ha) Proportion (%)

Class | " No risk 102,200 29
Ciass H Low risk 4080 12
Class NI Moderate risk 110,300 32
Class 1V High risk 92,710 26
Built-up Area © 5,000 1

Total 351,000 100

~ Of the total arca of 351,000 ha, arotind 243 800 ha or 70% is in dan ger of crosion. In
addition, 92,700 ha, or 26%, presents a high risk of erosion mainly duc to steep slopes
without any forest cover. Most of the moderate risk area is covered with tree crops, forest of
grass cavers, while niost of the low and no risk areas are occupied by agriculturat lands.

" (b) 'Ovcrgmjng

- As mentioned in Paragraph 2.1.5-(5), around 172,000 sheep and 36,000 goals are bred
in the seven districts of the river basin. The rangeland potential is estimated at around 105,600
ha, consisting of 23,400 ha of pasture and grass lands and 82,200 ha of bush land, bascd on
- the result of the fand use study. Therefore, the density of rangeland potential per head is 0.51
ha, which is calcgorucd as an overgrazing slatus according to the Turkish classification,
because the land per head is less than 1.0 ha According to the agricultural officer interviewed
i each district, most of the pasture lands are used by all members of one or more villages
~ without any proper management. The productivity of pasture lands is, therefote, not cnough o
* breed a large number of tivestock. As a result, soil crosion 1s accelerated by overgrazing and
poor management of pasture lands.

| (5) Cultural and Hislorical Assels

Acoordmg to the mformahon from the Geaeral Dircctorate for Preservation of the
'_ Cultural and National Heritage, the following cullural and historical assets are located in the
- gespechive districts in the Kiigiik Menderes rniver basin.
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. Kiraz Beydag Odemiy Baymmdir  Tire - Torbali - Selguk
1. Ancient City 1 1 2 - - 1 i

2. Ancient Viltage 2 - 2 3 5 2 1
3. Ancient Area 2 - 5 2 5 7 6
4. Ancient Castle 4 1 2 1 6 3 2
5. Protected Atea - - - - - - 2

Toltal 9 2 11 6 16 13 12

_ In total, six ancicat cities, i.c. Efes, Meteropolis, Hypaipa, Dioshicron-Pyrgion, and
Keles, exist in the river basin. Of thcsc Ffes, which is located in the west of Selguk district, is
one of the most famous ancient cities in Turkey. - Most historical and cultural assets exist in
hilly dreas or at higher elevations than the atluvial plain in the river basin.

(6)  Others
(a) Protecled Area

According (o the information from MOF, the following protected areas exist in the river

basin.
Name Purpose Area (ha)
1. Pamucak Forest Recreational Area 20 -
2. Gleman marsh ~  Protected Area for Birds (Registered) - 1,050 -+
Protected Area for Birds (Plan) 500 .
3. Goleuk lake Forest Recreational Arca 200
" 4. Mermeroluk Fosest Recreationat Area 10
s, Sanyar Forest Recreational Area o 20

In total,’ 1,620 ha are registered or planned to be registered as protected areas for the
purpose of recreation or preservation of birdlife. National parks and national reserves are not -
located in the river basin. |

(b)  Minerat Rcsourécs ‘

According to the information from the General Directorate of Mineral Rcscarch and
Exploration {MTAY}, 12 mincs have exploited, of which cight working mincs 'md four non-
working mines exist in the siver basin as shown below.

Location Kind of Mine . ' Condition

1. Akgagehir ' Coal” . Working :
2. Bayindir. Zinc Not working .
3. Kaymakag Titanium ' Working
4. . Halikdy MercuryfAntimony ~ Werking
_ 5. Odemig Titanium‘Gold Not working :
. 6. Gbkgen Titanium Not working
7. Tire - Karateke Marble Working
8. . BoBazigi Marble . Working
9.  Baywndir Titanium Non working
10, Cupr . Marble Working
. 11, Kugguburny . lron Working
12, Toibah Marble Working
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’l‘hcrmal springs are often situated on active fault lines and characterized by high
tempcerature springs of decp origin. In the river basin, one active fault line; which runs in the
north mountain area, has a high poteatial for thermal springs. According to the information
from MTA, there is a thermal spring at the Ergenti dam site in the siver basin,

(¢)  Public Health

According to the Master Plan prepared by [BRD (1991), the following four discases arc
reported as water born diseases related to water resource development in Turkey.

Name of Water Boine Disease - Dislribution

Malarta LoMands ol Southeast Anatolia
Schistosomniasis (bilhaizia) Rivers of Southeast Anatolia
Lymphatic filariasic (elepbantiasis) Whole Turkey
' Japéne’se eticephalitis Mountains and Jowlands of South East of Turkey

According to the Provincial Office of the Ministry of Healih, the above diseases are not
reported in the river basin.

(d) Sociological Aspects

Based on the tics of the blood relationship, the traditional group has been organized in
the rural area of the Kugtik Menderes river basin. The traditional group had shared the labor
force for their agricultural activitics such as land preparation, planting and harvesting. In-
addition, the members of the group had shared vanious political, social, eultural and cconomical
activilies. Since 1980s, however, the relationship among the traditional group member has -
- changed because of the introduction of agricubtural machinery, development of farmers’
organimtidns and introduction of agricultural credit, As a result, the groups were re-organized
~ under the governmenl support system, and the role of the traditional share farming system has _
-bccomc less important due 1o the introduction of fz am machmcry

: The Iéadership of the rural area is still affected by various social values such as social
* maturity; people wisdom, agricultural techniques, blood refationship and cducation level.
~ Muhtar and village board which is composed of seven members are responsible for the village
activity al present. The Muhtar and the board members are elected every five years on the basis
of the above social values. In addition (o the above members, the old men in mosques and
teachers are also important opinion leaders in village activity.

(¢} - Roleof Women

Major tasks of women in the rural area are housc keeping, agricultural and Jivestock

" works. Among them, their most regular works are domestic ones including cooking, cleaning,
» child care and fodder. In addition, the women conduct agricultucal works including hocing,
weeding and hand harvesting, ete. The men perform high technical and mechanized work in
agricullure, because the men have the many opportunitics for the farmers’ training. The men
somelimes work as casual laborors in the urban arca during the free season of their agricultural
activitiesin order to get sahay by cash. Generally, the women have small power in terms of
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hoischold decision-making due to their tow contribution to the cconomical activily compared (o
the men. -

2.1.11 Present Conditions of Simllar Projects
¢)) General

In order to know the present irrigation conditions in similar irrigation projects, which
will be referred to in preparation of the plan for the O&M and water management for the
Project, a ficld survey was carried out in the following four existing irrigation projects in the
Gediz river basin, as the similar projects:

(i) Menemen lrrigation Project
{ii) Manisa Inigation Project
(ii)) Adalalirigation Project
(iv) Alagehir [rrigation Project

In addition to the above ficld survéy’,' another ficld survey was conducted to know the
~ present condilions and activitics of the water users' associations (WUAs). Tor this survey, the
lotlowing four WUAs were selected also in the Gediz river basin:

(i) Menenten Left Side WUA in the Menemen Irrigation Project
(i) Mesir WUA in the Manisa [zrigation Project

(iii) Gediz WUA in the Manisa Irrigation Project

(iv) - Salihli Left Side WUA in the Adala Irnigation Project

The survey results are detailed in Annex 1 and summarized below.

- (2)  Oulline of Projects in lhc chw River Basin

The Gedizriver basin is located |mmcdntcl) norih of the Ku;uk Mcndcrcs river basm

T he ungatton development in the basin started in 1940s and 107, 000 ha has been prov uicd L

wuh irgation water and drainage systems consuslmg of the following ﬁcnlmcs asawhole:

(i) Storage dams . '
- Buldan: 35.2 MCM of el storage capacily

- Avgar: 78.6 MCM of net storage capacity
- Demiskopri: ~ 813.2 MCM of net storage capscity
o - Marmanx 291.9 MCM of net storage capacity
(i)’ Diversionweirs: 3 Nos.
(iii) Dmigation canals: _
- Maincanals 1,450 km
- Canalettes: 2,030 km
(iv) Drainagecanals: 1,260 km

- ’I‘hc main crops cultivated in the irrigated arca are cotton (58%) followed by grape
(23%), fruits (6%), vegetables (4%), maize (3%), ctc. The cropping intensity is estimated at
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about 115%. The iwcragc vields of crops ;itc rather high as cdmpé_ucd with the averages of the
country showing 2.5 ~ 4,0 tons/ha of cotlon, 3.5 ~ 5.0 tons/ha of grape, 5.0 ~ 10 .0 tonstha of
fruits, 20 ~ 30 tons/ha of vegetables and 3.3 ~ 4.5 tons/ha of maize.

3) Organizalion of the Project Office

The above-mentioned itrigation area is divided into the foltowing six irsi gation projects.
The O&M of these projects are being conducied by the respective Disirict O&M Offices as
shown in Figufe 2.1.8.

(i)  Mencmen Trrigation Project: 23,000 ha
(i) Manisalrrigation Project: 23,000 ha
(i)  Sarvhanhi Irnigation Project: 14,000 ha
(iv) Turguttu Irrigation Project: 15,000 ha
(v) Adalalrdgaiion Project: 18,000 ha
(vi) Alagehir Irigation Project: 14,000 ha

The District O&M Office is headed bya Chlef Engmeer and is rcspons;blc for the O&M
_ of the project facilities operated by DSI in the district concernied. The Meriemen District O&M
- Office is responsible (o the Director of No.21 District Office, while the other five District O&M
Offices are directly responsible to the Director of the Manisa District Office.

(4) Opcration and Mamlcnancc of Project Facililics

Due to the chronic water constraints in the Gediz river basin, f our dams have been
“constructed on the Gediz river and its tributaries for irrigation purposes. Even after the
“construction of these storage dams, irrigation water can be supplicd from these dams only for
summer crops cultivation gencrally from May to October; and winter crops are ungatcd by

groundwater mainty from the wells owned by farmers themselves or some creeks. Ina-
droughl year, however, the water supply is only made in the period from July to Oclobér;
giving a priority to perennial Crops such as grape and citrus trees.” Even in such a difficult
situation in the basin, the available watcr in the river basin is equally dlstnbutcd to all the

projects and therc have never been any conflicts among them.

. Rotational irrigation is generally practiced on both a sccondary and tertiary basis,
starting from the downstream parts. Each command area can get water for 3.5 days after one
week of off-irrigation period in the peak irrigation time. The irrigation methods widely applicd
in the basin are border irrigation for the cuftivation of wheat and maize, and furrow irrigation
{or cotton, orchards and vcgclab!cs Sprinkler irrigation is also applied for the cultivation of
potatocs and drip lrrlgauon for grapes in a limited area of the basin.

The mainienance works m’unl} consist of silt removal, wccd contro! and rcp”ur of
stuctures for the irsigation canals and drains.’ Silt removal is mainly done by means of heavy
cquipment. In some spots which are not accessible by the equipment, the silt is removed
manually. For weed control, a chemical treatment is widely applied in addition to the
mechanical removal, depending o the type of canal.



At prcsénl 72 O&M cquipment consisling of 12 excavators, 5 graders, 1 dossier, 17
tractors, 2 loaders, 9 trucks, and 26 vehicles are kept by the said six project offices (Dislrict
O&M Offices). Most of this equipment is well maintained and vnder workable condition.

For the estimation of the O&M cost, the immigation and drainage facilitics of each project
are inspected by the DS Regional Directorate at the end of the irrigation scason and an annual
inspection report is prepared. This report is seat to the Operation and Maintenance Department
of the DSI Headquarters for evaluation. The budget for the O&M activilies of next year is
estimated after evaluation of the inspection report of this year. “Then the budget is preparcd by
the said Operation and Maintcnance Department of the DS Headquarters.  According to the
field survey, the total O&M budget allocated to the surveyed four project offices amounts to TL. -
86 billion which is equivalent to TL 1.10 million per hectare.

(5)  Collectionof Water Charge

The water charge covers the actual cost required for the operation and maintenance in
the previous year and the invesiment cost of irrigation project. The rate of water charge is
assessed by DSI and discusséd by an inter-ministerial commission formed by the
representatives of the Ministry of Finance, the Ministry of Agriculture and Rural Affairs
 (MARA)and the Ministry of Public Works and Settlement, and approved by the Government.
The different rates of water charge arc set based on the land types and crops respectively.
According to the inquiry to the project offices, the performance of the water charge collection
has not been encouraging, showing 10 ~43% of the dues. This poor recovery is mainly duc to
inadequate pcnalty for non payment. '

2.1 12 ~ Constraints for Agricullural Development

The geographical posumn of the Kiguk Mcnderes river basm has the advamagcs of

favorable climate and land resources for crop growth as well as easy aceess to large markels.

- In spite of these advantages, however, agncultural producl:on has stagnatcd ata ccnam tevel
* because of following major consiraints:

(3)  Physical Constrainls
| (i)  Unstable and scarce precipitation:

About 80% of the concentrated in the period from November to April, and
allows the cultiv ation of rainfed winter crops. Héu ‘ever, precipitalion in this
season has been decreasing and has become unstablé in recent },ears and even
winter crops need supplemenhi irrigation. :

(i) Limited resources of surface waler:

Summer crops are unable to grow without irrigation, but surface water is scarce
in summer. Then, irrigation by groundwater is intensively applied, which-
results in a higher irsigation cost.
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- (iii)

Lowering of groundwater table:

The recent scarcity of precipitation reducés the recharge of groundwater. Even
under this condition, however, groundwater is incteasingly uscd for jrrigation,
patlicularly for suminer crops, which has resulted in the acceleration of

‘groundwater table lowering.

(b) Socio—cconomié Constraints

(i)

(i) -

(iii)

Small land- -holding and fragmcnt'mon of land

Smalt !and -holding is on¢ of the main causes limiting farmers' income. Farm
lands are also fragmented into siall scaltered parcels, which are inconvenicnt
for effictent farming praclices. The traditional custom of land heritage is one of
the main reasons for the small-holding and fraginentation.

Educationat level of farmers:

The majorily of farmers are graduates of primary schools or have not completed
primary education. Those farmers generally have a passive attitude in obtaining
new technologies and knowledge.

Out-migration of you nger gencrations:

" Younger generations have a (endency 1o migrate to urban arcas. This
* phenomenen brings about a decrease in a active labor force to operate farms.

(© Agricultural Constraints

(i)

“Less coordination between DSI and other agencics:

‘For irrigation and agficultural research and the extension and dissemination of

‘the research rcsulls the aclivities of DSI, GDRS,; GDOS and GDAR have

(ii)

'overlapped and lhcy have similar responsibilitics in some aspects.  In order to

achicve successful irrigated farming and attain the common goal of improving
agricultural production, therefore, adequate coordination and cooperation
among these agencices witl become necessary.

Improper larming practices;

Continuous cropping of cotton and vegelables, which are cultivated in a large
area at presenl without rotation, is observed in the Kiigilk Menderes river basin.
‘This condition adversely affects soi! festility. 1n addition, cotton and vegelables

- require higher application of agro-chemicals and fertilizers. This causes a heavy

load on the envirennent.



(iii)

(iv)

Y

(vi)

Limited meadows and pastures:

Mcadots and pastures are at present used at a rate of about 0.51 ha per head of
shecp and goat on average. This size is not enough to graze them even after
additional fecding with crop residues and fodder crops in the summer cropping
seasoOn.

High cost of con'cch!rated feed for livestock:

Livestock produeuon highly dependson conocntntcd feed. 1n recent years, the
price increase of concentrated feed reduces the profitability of livestock
breeding. :

Lower prices than reasonable ones for agricultural products

The marketing channels of polatoes, vegetables and fruits arc complicated and
many middiemen and dealers are involved at every stage in the marketing
channels. As a result, this marketing channcl compels the farmers and
consumers to bear the costs required for marketing. Therclore, there exists
much price difference between the farmgale and retail, rcsultmg in [ow farmgale
prices . :

Limited marketing information on farm producls

Duc to limitcd marketing information for famers, it is difficult for them to select
profitable crops for next year. It is therefore necessary to involve all the
farmers in the cooperatives, parlicularly in the agricultural village development

- cooperalives, so that lhc farmers will get the correct information on marketing -
~ of products. :

- (d) Conslmmtsmlmgatlon Pracuccs

0]

Gi)

(i}

' Undcr—dcwclopmcnlof on-farm f'unlmes and land consohdauon

- Under- dm. clopment of on-farm facilities and land consolidation is common (o

all the projects in Turkey and resulted in an incfficicnt 'md unequuablc water .
supply to the ficlds.

Less progress in the establishment of waler users groups:

Some decades have passed since the completion of pact or all of the Projkccl
facilitics, but the progress of establishment of water users groups (WUGS} 1S
nol encouraging.

Low response of farmers to water charge collection

The performance of water charge collection has not been satisfactory, showing
only 10 to 40% of the dues, particularly for the surface water irrigation projects.
This low collection rate is mainly dug to the fact that a fine of 10% for non-
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(i)

(v)

payment of the water charge is very low when inflation tevels are high, and it is

consequently in the farmers' own financial interest to default on their payment.
Weakiicss of O&M wing of project offices

Livery project office has an O&M section or unils, but these arc not fully
functioning, because these are not fully provided with properly traincd staff and
well-defined responsibilities, or adequate funds and cquipment Lo carry out their
designated works,

Less activities for project monitoring and evaluation

All the project offices arc responsible for collecting and analyzing data on the
cffectivencss of watcr management, operations and effectivenéss of WUAs in
securing compliance of their members (o their disectives, maintenance quality

“and cost, and agricultural progress. However, these activitics are not properly

done in these offices because of the limited number of well-trained staff and
limited availability of funds and equipment.



2.2 Land and Water Resources Development Plan in the Basin
2.2.1 Project Conecept
¢} Basic Cbnccpl for Agricultural Developnient

The relative importance of the agricultural sector in the Tuskish economy is declining,
but it still represents about 16% of GDP, about 24% of exporis carnings and about 42% of
cmiployment.: Morcover, agnculluml development in the rural arca would decelerate or decrease
the rural-to-urban migration. Recognizing these economic and socio- cconomic effects of
agricultural development, the Governnient placed an emphasis on it in the country's Sixth Five-
Y car Development Plan (1990 - 1994), w fiich was also applied in the transition period of 1995.
The following targets wére set forth for the agricultural sector under the Sixth Plan:

(i) Topromote modernized a gricultural techniques;

(ii) Toenhance agricullural production and productivity through improvement of soil
productivity, introduction of high quality crop sceds, disease and pest control,
andirnigation developinent;

(iii) To diversify industrial crops and to develop prodﬁction bascs for export crops;
and :

{iv) Tomaintain a balance belween agricultural dc\"elopmcnl and the environment.

While, in the Seventh Five-Year Development Plan (1996 2000) which was ISSUCd m.
July 1995, the targets for the agricultural sector wetre set forth as follon s: -

(i) * Toensurcasuf ficient and balaﬁccd nutrition for lhc increasing popﬁlalion,

(i) Toi incease productlon and mports cspccnlly in lhc produc{s which lhc country
has a comparalive advantage, and

¢

(i) To: increase and stabilize the income of the prbducer_s. :

In line with the above-mentioned largets, the basic concepts for the agricultural
development in the Kiigiik Menderes river basin needs 10 be studied particularly for: - (i) land
~ resources development; (i) water resources development; (iis) agncul(ural development; and
© (iv)irrgation development. -

{2 Land Resources Dcw. Cli)pmcnl

According to the cvaluation of lard resources potential mentioned in Scetion 2 2. 2
about 103,100 ha, consisting of 27, 500 ha of Class I, 27,700 ha of Class [, and 47,900 ha of
Class 111, can be considered as the irrigable area, and the priority ol land developmeént should
basically be given to the Class I, followed by Class 11 and Class HI. In the selection of the
development area, however, it is understood that this classification should not be a decisive
factor for the development.” Other important factors to be considered would be technical
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soundness, econornic viabitity, social environment, regional balance of farm income as well as
the soil conservation and natural preservation in the development area.

(3) Wates Resources Develo'pmcnl

The main irrigation water source in the Kilgitk Menderes river basin has been
groundwater for a long time. According to the hydrogeological study made. by the Study
Team, the calcutated groundwater rechargeisin the order of 160 million m3 (MCM)/ycar, On
the other hand, according to the Kuguk Menderes Plain Hydrogeological Inv cstigation chort

prepared by DSl in 1973, a volume of 63.5 M(‘Mf) car of groundwater was pumped by about
1,700 welts in 1973. Since then, well construction has been acceleraied and the number of

“wells has teached about 6,500, from which about 250 MCM of groundwater are deemed to be
pumped annually._ Morcover, sifice precipitation has decreased since 1986, the pumped
discharge has excecded the recharge to aquifer. As aresult, the groundwater Jevel has been
dropping remarkably since 1986. If this situation continues in the [uture, the groundwater
equilibrium will be destroyed and wells in the area cannot be used any more.

Under the above-mentioned present conditions, groundwater development for hirigation
cannot be expected any more but rather shoutd be controlled to the appropriate Ievel. “For
further irrigation development in the basin, therelore, the water source should be secured by
other means. The following three development alternatives are conceivable:

(i)  Diversion of water from other basins to the Kugitk Menderes river basin.

(i) Promotion of recharge to the aquifer through the conslruction of underground
storage dams or artificial recharging methods.

' (iii) Development of susface water resovrees through the construchon of slorage
L dams on the Ktlguk Mcndcrcs river or ils tributarics.

Among the 1bovc altcmalwcs Altcmalnc (1) cannot be implemented, because the
 vicinal river basins such ¢ as Gediz and Bityilk Menderes cannot afford to provide water to other
~basins. Alternative-(ii) is not so atiractive, because there exist already two natural underground
' storage dams near Tire and Torbali as mentioned in Paragraph 2.1.3-(5), and new artificial

dams would nol work effectively, and also because the artificial recharging methods are also
- not so effective as mentioned in Annex C. For these reasons, the isrigation development in the
Kiigitk Menderes river basin should depend on Alternative-{iii).

(4)  Agricultural Development

‘ i_n the Kilgtik Mendcres river basin, which is blessed with a Aegean climate and a
location close to the third biggest city of fzmir, high-vatued crops are widely cultivated, and
farmers in the basin intend to develop more. For further development of agriculture in the
basia, however, the shortage of waler resources would be a limiting factor, and even after
realization of water resources development through the construction of storage dams, it is still
necessary toimprove the present agricultural practices in the following manner.
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(@)  Cropping Palten:

W) The proposcd crops will be selected conmdcrmg the climatic condition, growth
- duration, marketability, profitability, labor requircment, crop sotation, farmers
preference, and environmental balance.

{1i) As for marketability, crops will be classificd into locally demanded,
domestically demanded, and export-oriented crops. Locally demanded crops
will be calculated on the basis of local population and per capita consumption,
and doniestically demanided and export-oriented crops will be assessed based on
the present trend.

(iii)  Profitability will be examined according to crop budgets estiniated on a
preliminary basis. Since the efficient irrigation method of using sprinkler and
drip systems, which are cosily facilities, is contemplated to be introduced o
the river basin, profitable agiicuiture is a main concen.

(b) Farming Practices

~ Organic famming with inputs of crop residues and livestock manure will be promoted for
the following reasons:

(i) Livestock manuse is avaitable, becausc the agriculture combined with livestock
© breeding is widely practiced in the basin in order to stabilize the farm economy.

- (11) Application of organic matters will increase the water holding capacu} of the
soil, which will result in irrigation water saving,

(i) Application of orgamc maucrs in place’of chemical fcmluers \wll result in
decrease of négative effects on the environment. :

(¢) ' Exlension Activities

Alter the introduction of modernized irrigation farming to the river basin, new farming
technology including the application of fertilizers and agro-chemicals and water
management should be introduced to the basin, and this farming lechnology should be
ready for acceptance by the farmiers. In this context, it is ncccssar) to- csiabllsh the
.extenston method acceptable to the faimers. : : ‘

(d) Marketing and A gro-processing

To raise farm income in the tiver basin, it is nccessary not only to enhance the
agricultural productivity through the introduction of intensive agriculture but also to
promote the farmers' participation in the market system and to improve agro-processing and
post-harvesting systems. These promotions and improvements will also induce the creation

~of employment opportunitics and re-altract young people to rural areas because of the
aclivation of the rural cconomy.



(5 Irrigation Development

As mcnhoncd previously, lhc KUQUL Mcnderes river basin holds sufficicnt land
resources, but their developnient for agricultural purposes is limited due to the scarcity of both
surface water and groundwater sources. In order to devclop the land resources to the
maximun extent, therefore, the introduction of an efficient irrigation system and practice is of
great impénancc. In this context, the basic concepts for the irrigation development plan in the
river basin are;

(i)  To inlroduce a modernized irtigation method for water saving as far as
technically and ccontomically justifiable,

(i) - To develop surface water resources by constructing storage dams on the Kigiik
Menderes fiver and ifs iributaries, taking into accounl the optimum allotment
between the surface water and grbt@ndwatcr and also considering the influehce
of the impounded water in the reservoirs to the groundwater condition,

(iii))  To identify appropriate groundwater yiclds which will allow a sustainable
groundwater use in the future, in consideration of the surface water
development plan.

(6) Municipal Water Supply

Rapld urbanization will worsen water shortage in urban arcas, particutarly in Bayindir,
Odcm|§ and Tire in the Kiigitk Meaderes river basin. Due to this unfavorable situation, water
~ supply to these three citics will be taken into account in the water resources devetopment plan.
~ Considering the locations of these cities, water supply will be made from the Ergenli dam [or -
Baymdlr the Aktag dam for Odemis, and the Akyurt and the Egrldcrc dam for Tire. On the
- other hand, any water supply for drinking’ and livestock grazing purposes in other sural arcas
will not riced to be considered in the development plan, because it is understood that the
- numbcr Of d“ C“Cl’b and livestock wnll be maintained almost at the present Icvcl in the future.

2.2.2 Potential of Land Résources

- According to the result of the cvalvation of irrigation suitability in the Kiiglik Menderes
-~ river basin as mentioned in Paragmph 2.1.3-{6), about 108,000 ha can be conSIdercd suitable
for agricultural dcvclopmcnl For the following reasons, however, the polennal !ands to be
constdc: ed under the prcscnl Study are evaluated, :

(i) The potcntial arca will be sclected among the existing agricultural lands as far as
- possible, and forests and grasslands wilt be excluded from the potential area
from the viewpoints of soil conservation and fatural prescrvation.



(i) According tonational regulations, existing protected areas will be excluded from
the potcnuai arca.’ Inaddition, protected arcas or industrial arcas planned by the
govemment authoritics will be excluded from the potential area.

As a resuli, the potential arca considered under the Study is 103,100 ha as shown
below,

. " Suitability "Area'tha) ' Proportion
. Potential Area

- Class 1 (highly suitable) 27,500 8
- Class 1T (moderately suitable) 127,700 .8
- Class {11 - (masginally suilable) 47,900 14
Sub-total 103,100 30
Excluded Area from Class 1 to 11 4,900 1
Class 1V (riot suitable) 238,000 68
Built-up Area 5,000 |
Totat 351,000 i00

2.2.3 Water Resource Potential

(1)  Groundwater Potential

(@) Water Economy of the Groundwater Basin

The water economy of the whole groundwater basin is analyzed in this section.
“Through this analysis, the quantily of water recharged into the groundiwater aquifer was also be
- clarified. For the convenicnce of water economy analysis, the basin was divided into 4 sub-
blocks based on the topographic and geological conditions, as shown in Figure 2.2.1.

Sub-block | Character . . 'Acea (k’rhz)

* Kiraz Block © Upsteeam of the proposed Be)dag . 515 km?

' j _dam site . : '

- Ode}his-ﬂay'indlr-Tir:c—Torbah * Major groundwaler basin of f - 950 km?

- Plain Block " the Kidglik Menderes River Basin, : :

Odemig-Bayindur-Tire-Torbah ~ Runoff watershed to the major ' 1,575 km?
Mountainous Block groundwater basin _

Tire-Belevi Block " Additional ground water basin 215 km?

-3,255 km?

The volume of water recharged into the groundwater basin from the mou_nlainous"
watershed and over the groundwater basin through the flai plain arca was estimated from:
recorded data on precipitation, sutface runoff, evapolranspiration (ETo), ctc. The analysis
covered 20 years, from 1974 (0 1993, tracing changes in soil moisture by applying the
precipitation data of the Gdemig station and runoff data of the Aktag river, or the calculated
excess water volume excluding effective rainfall. Wales shares obtained through the analysis
arc as shown below.



From Mountainous Watershed From Fat Plain Area

Items ~ {Anhual dvefage) ! * (Anpuat average)

) ] . (mm) (%) {mim) (%)
Precipitation 5%0.0 100.0 590.0 100.0
Sudace runoff 206.0 349 127.0 215
Evapolrznspiration 3120 529 368.0. 624
Recharge? 72.0 12.2 95.0 16.1

*: Including supplemental water to soil moisture in the surface soil layer

The water economy of-the whote groundwater basin (3,255 km? excluding the Selguk

area) was estimated from the above result of cstiimation of recharge as shows i Figure 2.2.2,

“According to the water budget, a volume of 130 MCM has been recharged annually into the

Odemig-Bayindir-Tire-Torbal groundwater basin, which is the major groundwater basin in the
Kiigik Menderes river basin.

Pumping yield has far exceeded water recharge in the major basin, due to not only
scarce recharge resulting from recent severe droughts, but also the increasing number of pumps .
within the river basin. So far, the water deficit has been covered by retention storage water
from the groundwater aquifer. This has causcd a drop of the groundwater level observed so
far. According to the water budget, an average aninual water deficit of 75 MCM has continued
since 1985. '

b Numerical Simulation of Groundwater in the Groundwaler Basin

The Aqui-Three-Dimensional Finite Element Method was applied for the unsteady
groundwater sintulation analysis. The simulation was performed with around 200 clements
~ modeling the whole groundwater basin, using hydrological data, hydrogeological data, and
other data for input and output of the basin. Firstly, cach parameter, such as h)drogcologlcal
fi lgurc was identificd by comparison between the simulaled groundwater levels and the figures
obscn'cd at several selected points, through trial and error. The sesults of the groundwatcr
; snmulauon are gwen in Annex C. As acondusnon to the simulation, the global walcr cconomy
- of the major basin ivas conﬁrmod tobe adcquatc

© | Maximun Grouﬁdﬁ%lcr Yicld for Sustainable Use

Itis estinrated that groundwater has recently been pumped up from the major basin at a
‘rate of around 250 MCM/ycar, far exceeding the annual waler secharge volume. If such over-
pumping continues, cither groundwater witl be exhausted soon or pumping will be compelled
- to stop duc to rising O&M ¢xpenditures for deeper pumping. Therefore, urgent execution of
‘quantitative control of the pumping is required. '

" The maximum controlled pumping yicld must balance with the water recharging
volume.  While an annual average recharge volume of 130 MCM was estimated through the
wi—xtc_r cconomy study, alarger volume is expected from now on, because the period of such a
study included the most severe droughts since 1985, Considering these circumstances, a
controlled pumping yield of 160 MCM/year was applied, as it was confirmed to be adequate
through a simulation.



(2) Surlace Water Poténtial -

‘In estimating the water potetial at the dam sites identified on the Kitglik Menderes river -
itself and on its tributaries, the obscrvation records of the existing stream gauging stations in
the Kiiglik Menderes river basin or neighboring basins were used. The locations and
characteristics of the subject stations which are operated by either DSI or EIEI are given in
Apnex-A. As may be scen from the Annex, the observation periods of the stream gauging
stations at or near the dam sites vaiy, and the data available for some stations are cither short or
discontinuous. Both the complction of the missing data for the relevant stations and the
cxtension of the flow values for all the stations to the longest period have been carried out by
applying the most appropriate correlation techniques available. The long-term and continuous
flow series obtained have been transformed to the dam sites by area correlation. Besides, other
hydrological techniques of estimation have been tried, and it has been concluded that the above
values are convenient,

The average annual flow values of the dam sites estimated together with their extension
periods are given in the following table (Anacx A).

MName of the Dam  Calchment Area Period of Average Annual

.(km?) Estimation Flow, MCM
" Ulach 66.0 1965 - 1993 16.48
Ergenli 98.0 1965 - 1993 24.47
Burgaz 9.2 1565 - 1993 22.81
Akiag 587 1965 - 1993 12.80
Odemis GAG 1965 - 1993 P 24.71
Birgi 126 1965 - 1993 - - 568
Bucak "18.0 1565 - 1993 8.18
Beydad ©444.0 © 1964 - 1994 76.12
Piringei ©51.3 1965 - 1993 ~19.11
Santar 309 T 1965 - 1993 11.45

Egrdere . 21.8 1965 - 1993 ) . 812

Akyudt ‘ S 242 ' 1965 - 1993 6.10

2.2.4 Land and Wilt& Resources Development Plan
(1) :Sloriag’e i)zim Plan - | o
| (a) 5 i{evicw of Previous Studics

()  Master Plan Prepared by DS in 1982

The Master Plan Study on the Kiugiik Menderes Rivér Basin was conducicd by DSI in .
the pericd from 1980 to 982, which covers the findings and rccommendations reached
in the study period. In the study, the development of the water and agricultaral
potential in the basin had been investigated ata master plan level. The proposal made in -
this study has mainly concentrated on the solution of the problems caused by floods,
and also irrigation projects had been proposed so as to make belter use of the water
potential in the river basin.

The facililies proposcd in the above study consist of three flood control dams, encrgy

dissipating chutes and intercepting canals on the six tributarics, dikes and four storage
- dams. The proposed flood control dams are the Kiraz dam on the Keles river, the Uladi
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dam on the Uladi river, the Odemig dam on the Rahmanlar river, while the cnergy
dissipating chules were proposed on (he Ulgay river, the Sinmliderc river, the Egriderc
river, the Zeytintik river, the Tasavra river and the Piringei river, The proposed storage:
dams were the Beydag dam on the Kugiik Menderes river, the Ergcnh dani on the
Ergenli river, the Aktag dam on the Aktag river, and the Burgaz dam on the Falaka
river, all of which are for irrigation purposcs. The main featurcs of the above-
mentioned flood control dams and storage dams are tabulated below (Figure 2.2.3).

ltems "Kiraz Ulady Odemis- Beyda — Ergenli "~ Aktag Burgaz

Purpose flood - flood fiood  irrigation irrigation’ irrigation " irrigation
Catchment area (km2) 619 651  64.6 4368 972 S8.7 912
I2am type earthfitl eabthfill éarthfill earthfill: ~ earthfilf °earthfill = earthfill
Dam height (m) 258 19.7 25.1 64,0 77.5 93.6 102.2
Dam length (m) 5338 1450 8400 890.0 8050 6150 - 4150
Dam volume (MCM) 0.30 0.09 0.26 8.82 G.85 383 7.02
N. R. C. ICM) 046  0.82* 0.95% 40000 . 61.78 49,27 68.86

© Net Irrigation Area (ha) - - - 10,000 2,000 1,500 1975
(Note) N.R C : Net reservoir capacity.

*

Gross reservoir capacily

The storage dams mentioncd above were designed based on the following engineering
~ data. '

. Heins Kiraz Uladr Odemiy Beydaf Ergenli Aklag Busgaz
" Run-off coefficient - - - 035 0.57° 0.62 0.56
" Ratio of effective storage capacily (o annual 1.60 _
© stream flow - - - - 2.30 1.98 1.%7
Specific flood (m3/secikm?) 622 479 7.3 1292 226 2.66 3.83

Specific sediment discharge (m3/km2iyeary) 841 300 836 . 315 250 250 250

In addition to the above, DS! identified six sites, i.c., Birgi, Bucak, Akyurt, Egridere,
- Sanlar and Plrmg(:l in thc master plan study as the storage dam dev clopmcm sites, but’
finalfy abandoned them because of their limited cconomic viability. '

(i)  Feasibility Study on the Beydag and Aktas [rrigation Development Plans

“The master plans for the Beydag and Aktag Irrigation Development Projects mentioned
above were reviewed and modified by DSI in 1986 and 1994 respectively, based oni the
results of the re-assessment of water resources potential including both surface and
groundwater, further detaited hydrological analysis and geological investigations at the
dam sitcs, and re-assessment of water requirements based on the modification of the
irrigation methodt as shown below.



_ Engincering data

. Hems ' - Beydag ‘Aklag
Run-off coefficient 0,35 0.38
Ratio of effeclive storage capacily to - L0

~ Specific Mood (m3/sec/km?) 2.87 2.66
Specific sediment discharge (m31y/km?) 300 200

Salient features of the dam plans

Items ) Beyda} Aklag

Storage dam '

- Dani type carthfiil earthfill

- Dam height (m) 870 78.0

: Dam length (m) 783.5 271.0

- Dam mlumc (MCM) 5.6 1.6
i

- Gross reservoir capacity (MCh1) 248.3 17.3

- Dead reservoir capacity(MCA ) 6.7 0.6

- Net resenmr capacu)' (MCM) ) 241.6 16.7
Irngahun o . .

- Gross {irigation area (ha) 13,055 1,380

- Net irrigation area (ha) 11,044 1,168

(b) Examination of the Storage Dam'.Plans

Based on the data and information provided by DSI and the results of the ficld survey
* carried out by the Study Team, the above mentioned storage dam plans, except the Kiraz dam,

- which is topographically not altractive, have been examined mainly based on the hy drotogical
and topographical coriditions, and the results of the C\ammahon are mcntloned in Annex G and
summarized below.

.llcms Uladi  Odemig’  Beydag [rgenli | Akiag Burgaz

Catchment area (km?)  66.0 64.6 4440 | 972 587 9.2
Dam lype earthlill  eanthlill’ eanhf:ll earthlill  carthfili - carthfill
Dam height (m) 830 250 950 930 . BO.S' 1150 -
Dam length (m) 5050 840.0 ' 7885 © '805.0 2710 - 415.0
- Dam volume (MCA) 5.70 0.26 9.00 6.85 1.60 . ¢ 7.5_32
NRCMCN) . 4170 002 241.3 61.78 16.72  68.90
Net Errigation Acea¢ha) 2,150 "0 10,200 3,150 850 3,300
Name of Dam Birgi Bucak ° Akyurt Efridese Sandar " Picingei
Catchment area (km?) 126 180 242 218 309 7 513
Dam type * . earthfill  earnthfill -acing typ’ earthlill . ecarthfill  earthfidl .
Dam height (m) 70.0 74.0 41.0 170.0 119.5  70.5
Dam length (m) 280.0 1,080 1,250 410 1,150 0 725.58°
Damvolume (MCM) '~ 2,10 560 ~ 138 2449 © 17.80 3.4
NRC (M(‘.M) 0.42 9.20 8.48 216 :30.01 5.23:
Net Irrigation Atea (ha) 20 330 100 80 1,000 130

(Note) 1 The net livigation arca was estimated for the cropping intensity of 140%.
¥ Selection of dam type is delailed in Paragraph (3) hereof,

“The above-examined dam plans éxcept the Odemis, Bsrgl and Egridere dam plans,
which have less storage capacities and are definilely less cconomical, have been further
examined from an economic viewpoint as shown in Table 2.2.1. According (o the results
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shown in this table, five dam plans: Uladt, Beydag, Ergcnh Aklas and Burga? dam plans
would be cconomically justifiable.

Alter knowing the cconomic viability of the dam plans, the following preliminary
economic evaluations have been made for the ifrigation projects which will use irrigation water
o be released from the above five storage dams.

“Nameof  Irrigation Caost Annval Net EIRR-1 EIRR-2
Project Area ) _ Benefit
Consfruclion Reéplacement Annual O&M

(ha) (TL billion) (TL biltion) (TL billion) (TL bitlion) (%) (%)

Uladh 2,150 2,0778 315.1 9.5 2105 6.6 1.6
 Beydad 10,200  5,542.9  1,494.9 45.0 1,189.5 13.6  14.8
Ergeali 3,150  2,651.0 461.6 13.9 7304.1 7.5 8.5
Aklag 850 667.9 124.6 3.8 103.5 103 116
Burpaz . 3,300 27548 . 483.6 14.6 319.3 7.6 8.5

(Notey: EIRR-1: In the case of surface ivater development only.
EIRR - 2: In the case of conjunctive use of suiface water and groundwater

According to the above lable, the Beydag Project shows the highest economic internal
rate of return (EIRR), foltowed by the Akiag, Ergenli Project or Burgaz Projects and lastly by
the Uladi Project in case that the irrigation is made only by suiface water developed through
~ dam construction. The economic viability of these five projects has been assessed based on the
criteria apphcd in the Iriigation Master Plan prepared by the World Bank (IBRD) in 1991,
which def ined that a project with EIRR of more than 8.0% would be cconomically feasible. As
“aresult, it may be concluded that the Beydag and Aktas Projects are feasible, showing an EIRR
of 13.6% and 10.3%, respectively. For the irrigation development plan to be formulated under

~the preseént master plan study, however, it is intended to use both surface water and
groundwater based on the concept of the conjunctive use of these waters.  Following this
concepl, EIRR was re-calculated for each projectafter adding the irrigation area to be irrigated
by con_]unchvcl) using the surface water and groundwater, and the calculated results are shown
also in the above lable as EIRR-2. The resuls indicate that the four projects, except the Ulady
Pro;ccl arc economtcally justifiable ufider the present economic condition in Ty rl\cy '

: Following the -abovc sludy resulls, (he four prcgecl arcas ‘of Beydag, Akta§, Ergenli
* and Burgaz will be considered in this master plan study and a further detailed study will be
made below.

- (2) I gation Developnent Area
(a) Water Demands

. There are other water demands besides irrigation water supply in the river basin. The

- drinking water supply is to be considered in this master plan. In the river basin, drinking water

~ has been mainly supplicd by public facilitics in urban arcas and by private wells in rural areas,
and there is no severe shortage of water at present. However, drinking water must be in short

“supply in the ncar future, as the poputation and unit waler demand will increase. 1t should be
considered to supply drinking waler to the major towns of Odemig and Bayindir in the river
basin, which can be covered by the proposed dam reservoirs. The desngn walter demand was
targeted for 2020 excluding the present drinking waler supply volume,



“Water supply for livestock was not considered, because at presént water for divestock is
being supplicd sufficiently from existing wells and the number of livestock is not expected to
increase much in future.

{(b)  Groundwater Development and Irrigation Area

If volumetric control of groundwater use is achieved in the groundwater basin, a
groundwater volume of 160 MCM would be available annually in the whole groundwater basin
area of around 90,000 ha. Such avaitable groundwater volume ¢an be shared by each project
area according to the ratio of the pro;cct arca itself to the whole basin areca. The areas which
will continue to be irrigated by groundwater in the river basin were decided based on the unit

‘amganon water requirement and such available groundwater volune. The groundwater
irrigation areas of the respective pfOJCCl arcas are as follows:

Available Irrigation Itripation Area (ha)
Project Ground- Water Re-
Name waler * quirement
MCM) (mm) Net Area . (Gross Area)
" Beydag 32.5 617.8 5,200 " (6.150)
Aktag - 2.7 606.1 - 450 (530}
Brugaz 10.2 638.8 - 1,600 (1.8%0) -
Ergenli 2.6 638.8 1,500 (1,770}

Note *: Available groundwater volume is estimated based on the ratio of the
total project area including groundwater irrigation area, to the whole
basin area.

(¢)  Surface Water Dci'elopmcm andlrrigélion Arca

The arcato beirri gatéd by surface water developed by each proposed dam was obtained
lhrough a reservoir operation stud) applyl ng the unit water rcqmrcmcm e\plamcd n Pgtmgraph'
2.2.6- (3) The irri gation area thus oblamcd are as shown bclow - '

‘ Efl’eclive3 ]nigation _Study : Irrigation Area . ! 'Dn'nki.ng Water

Project’ ' Reservoir Water Re-  Term - © Net (Grossy: = ) Supply *
Name Capacily = quirement : _ : o

(MCAM)Y " (mm) - - o L (ha)
Beydag  241.615 617.8 1961 ~ 1993 10,200 (12,050} T
Aklag 16722  606.1 1965 ~ 1993 850 (1,000) 2.4MCM plus 10%
Brugaz 6B.86 6388 1965 ~ 1993 3,300 (3,900) -
Ergenti 61.78  638.8 1965 ~ 1993 3,150 (3,720) 0.55MCM plus 10% -

o® Quaniity of drinking water supply includes conveyance losses of 10% of net demand.

(d} . Definitioniof lheSludy_Arca

* Positive effects of the proposed 4 dams mentioned above are schematically illustrated in
Figure 2.2.4. The direct beneficiary areas will include: (i) the areas (o be imrigated by surface
‘water from the proposed dam reservoir, and (ii) the arcas of existing cooperatives and private
farmlands which will continue to be irrigated by groundwaler within cach dam commaand area.
The direct beneficiary arcas are shown below, and the total of these areas is defined as the
Study Area. ' :
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' _ - {Unil:ha)
Project . lerigation by [erigation by : Total -

Name Surlace-waler Groundwater . Ared .

» Net ‘Gross Net © o Qress . Net - Gross |
Heyda} 10,200 - (12,050} 5,200 (6,150} 15400  (18.200)
Aktag 850 (1,000 450 (530) 1,300 (1,530
Burgaz 3,300 {3,900) 1,600 (1,890) 4,900 (5.750)
Ergenli 3,450 (3,720) 1,500 (1770) 4,650 " {5490)
Total 17 50{] @0,6‘70) 8 750 (10,340) 26,250 (31,010)

2.2.5 Agricultural Developnient Plan
{1 Farm :Hou schold and Agricdllu ral Labor Foree

According to the farn houschold survey, the average farm size and the family size as
well as ffie labor force per houschold in the Sludy Area are estimated as shown below:

Items o Beydsg  Aktag. Burgaz  Ergenli
Average FFarm Size (ha‘household) 246 - 2.50 619 6.10
Average Family Size {personsihousehold) 6.9 5.2 5.3 5.0
Average Labor I'orce {(adult men‘household) 3.35 3.24 3.33 3.32

Note Labor force is converled 10 adull men equivalent from family members,
applying the ratio of 50% for male and female 7 - 14 years oid, 100% for male
15 - 49 years old, 75% for female 15 - 49 years old, 75% for imale 50 - 64

. yeass old and 50% [or female S0 - 64 years old.

On the basis of the population census in 1985 and 1990, the population growth rate and
“the future populalion in the Study Area are estimated as shown in the folfowing table:

Beydag . Aktag Burgaz  Yegenli  Rucal*  Udban**

Annusl Population Growth Rate 0.52%  0.73%  0.03%  -0.05%  05%  1.00%

. Population Inccease in 2000 '53%  7.5% © 03%  -0.05% - 5.1% 10.5%

Population Increase in 2010 109%  157%  0.6% ° -10% 10.5% - 22.0%

 Population Increase in 2020 168%  244%  09%  -15% 161% 348%
" Note;  *: Tolal population of all the mlagcs in the river basin,

3% - Total popu!ahon of districl centers in the river basin

“The above estimation indicates that the present farm size, particularly in' the Beydag and

Aktag projeet areas, will gradually become smaller due to the increase of population and the

traditional inheritance system. The farim income will decrease as the farm size beconies smaller
in the future, unless farmcré cultivate higher proﬁlhblc crops than the present ones.

Most farmers Inrc scasonal labors for planting and harvesting cotton, tobacco and
vegelables at prcscnl This labor force comes from the river basin and the eastern regions of
the country.: The labor force will increase as the popuhuon_lmcrcascs in ful_urc. If the Twture
employment condition rémains as it is, many workers will migrate out of the river basin.
However, the labor demand is expected to increase after the completion of the Project, because
an intensive farming of higher profitable crops would be introduced through the Project.
Therefore, it is assumed that the labor demand newly created by the Project will be satisfied by
the increased labor foree. The labor shortage in the river basin will be made up by workers
from the castern regions of the county in the future.
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(2) : F‘ulufc La_nd Usé

" The present agriculture in the river basin largely depends on groundwater irrigation,
though insufficiently. The groundwater table has been decreasing due to intensive use for
irrigation, Under such a groundwatcr condition, the irrigated lands under the present condition
should not be the same as in the "future without project” condition, because it is assumed that
the groundw*tlcr extraction [or irrigation purpose will be controtled to 64% of the current level
in order to maintain the optimum dlschargc balanced with the rechargeable amount.
Accordmgly the existing irrigated area will be decreased under the “future without project”
condition, even if irrigation water is still insufficicnt like in the present condition and instead,
the rainfed area and fatlow land would be increased in the "future without project” condition.

The presently cropped area in the Study Area is estimated on the basis of the statistical
data and the resulis of the field survey. The cropped arca vnder the "future without project”
condition is estimated taking into account the above-menlioned groundwater situalion, as
shown below:

) {Unit:ha)
Present Condition "thoul Project” Condilion
Area Tatal - Terigated Rainfed Irrigated Rainfed
Deydsg 15,400 9,200 6,200 5,890 9,510
Aktas 1,300 . 480 820 310 990
Burgaz 4,900 1,810 3.090 1,160 3,740
‘rgenli 4,650 1,720 2,930 1.100 13,550
Tolal 26,250 13,210 13.040 TRA60 T T 0

: As for the case of "future with project" condition, the farmlands included in the
rcspcctnc project arca will be irrigated conjunctively by the surface water developed through
the construction of the proposed dams and the groundwater conlrollcd Lo 64%. These areas are,
csum'\lcd as shown in lhc following table: ;

. : : o : (Umt ha)
Total Area Irrigated by Surface water lrngaled by Groundwater
Area Net Gross - Net Gross Net Gross
Beyda} 15,400 (18,200) 10,200 (12,050} 5,200 (6,150)
Aktag 1,300 (1.530) 850 .. (1,000} 450 (530)
Burgaz © 4,900 {5,790) 3,300 (3,500) - 1600 - (1,850)
Ergenli 4,650 (5,490) ' 3,150 (3.720) 71,500 (1,770)
“Total 36,350 (1.010) 17500 20,670y 8507 (10,340) T

(3) ' Proposcd Cropping Pattemn

'On the basis of the present cropping paltern prevailing in the river basin, mentioned in
Paragraph 2.1.5-(3), the present cropping pattern and cropped area in the Study Area arc
presunied as shown in Figure 2.2.5. Referring to these cropping patterns and lurther taking
into account the following principles, the proposed crops are selected.

63 -



) Crops to be considered in the proposcd cropping pattern are mainly selected
from the crops presently planted in the Study Arca, since these crops are suited
to the climatic and soil conditions of the Study Area and the local farmcrs are
famitiar with their culti vation.

(i} The maximum cultivation arca of cach crop is sct at less than 30% of the total
cuttivation area to prevent unc\pcctcd physical damagc and economic risks.

(i)  The crops which highly respond to irrigation and have a hl gh marketability will
' be sclocted for lrrigatcd farming as practicable as possible.

(iv) Crop rotation is introducied for annual crops in order to maintain soil fertility and
1o prevent soil-borne discases and pests.

Tobaccoand fi igsare excluded from the proposed cropping pattern, though these crops
are cullivated al present in the Study Area, because a low effect on the production value is
expected by application of irrigation. Olive trees in the Beydag and Aklag arcas are also
excluded from the proposed cropping paltern due to the sanie reason as mentioried above.
Meanwhile, some of these trees are kept in the proposed cropping pattern for the Burgaz,
Ergenli and Uladi areas, because these trees are grown with bigh intensity in these arcaand it is
not practical to delete all of them from the proposed cropping pattern. As a result, the
following crops are selected in the proposed cropping patlem.

Cereals: Slightly decreasing, but maintaining the present supply Tor local demand.
Cotton: _ Maintaining the presént cropped area as the main cash ciop.
Potatoes: | Slighuy incieasing o1 maiﬁ\a‘ming the present cropped area due 10 high
: profitability.
Watetmelons: : Mainlaining the present cropped area as the svitable crop‘ for irn'éalion.

Fruit bearing vegetables: ~ Expanding the area as the main crops due 10 their high profitability.

Lealy and stem edible Expanding the area as the second crops in ofder to ificrease the cropping
© vegetables: intensity. _
Leguminout vegetables: Expanding the area as the second crops in order fo incréase the cropping
intensity and to make up a good crop rotation with athec crops.
© Fodder: Slightly increasing the area from the present condition, to cover the
demand of local livestock and to form a good crop rolation with other
Crops.

. After sclecting the crops to be introduced to the Study Area, a preliminary alternative
study is made in order to determine the appropriate cropping intensity from the viewpoints of
econoimic viabilily and practicability. For this alternative study, three cropping patterns with
different intensities of 120%, 140% and 160% are preparcd and first examined for their
eéonomic viability in terms of EIRR taking the Beydag Project area as a sample area. The
result shows that the cropping patteras with cropping intensities of 140% and' 160% would be
more economical than that of with an intensity of 120%, showmg the same EIRR of [1.3% as
shown below.



_. Cropping lmenssly " liigation Area "~ BIRR

120% - 10,800 ha 9%
140% 10,400 ha 113%
160% - : 10,000 ha T 1L.3%

For both cropping patterns with cropping intensities of 140% and 160%, therefore, a
further examination was made to check their practicability, and itis concluded that the cropping
intensily of 140% would be more practicable than that of 160%, considering the present level
of farmers' tcchmc and the sustainability of soif fertility. The cropping pattern thus determined
is shown in Figure 2.2.6, In this cropping pattern, the cultivation of the annual crops is
planncd to b¢ rotated every 3 years. Based on this cropping pattern, the cropped areas for the
© respective erops are calculated as shown in Table 2.2.2.

The following table summarizes the cropping intensities for the »present”, *fulure
without the project” and "future with project® conditions for the respective projects:

: Beydal Project  Akias Project Burpaz Project Ergenli Project
Present 103% 103% 101% 102%

Future without Project 75% 4% 87% 87%
Futusé with Project? 140% 140% 130% 130%

(Note) #:  The cropping intensities for the Burgaz and the Ergenti Projects are slighily
modified considering a higher cropping intensity of tree crops than the Beyda and
the Aktay Projects.

(4)  Proposed Farming Practices

Since all the crops selecled for the projects are being cullivated in the Study Area, the
farmers have atrcady obtained the basic knowledge of farming practices for these crops through
the technical extension services provided by MARA. However, further improvement of the
present farming practices would beconie necessary in order to introduce cffective sprinkler and
drip irrigation systems proposcd undes. these projects, and to altain the anticipated yicld and
- quality of the producls at a reasonable producnon cost: In (hiS view,; lhc followmg are

emphasized for furtherim provcmcm of farming practices; :

X0l Proper application of farm inputs:

Atpresent, chemicat fertilizers and agro-chemicals are excessively applied in the Study
Arca because of the strong desire of farmers for higher production. In addition to this, .
it is expected that the requirement of chemical fertilizers and agro-chemicals will
increase due to the expansion of vegetable caltivation in the proposed cropping patiern.

'An excessive dosage of chemical fertilizers and agro-chemicals wilt require higher-
production cosls and causc negative cffccts on the cavironment. -To prevent this
sitvation, the proper dosage would be appticd to the crops. The application of organic
manure and crop residues is also recommended in order to reduce the dosage of
chemtcal festilizers.

(i) Efficient operation of farm machinery:

Farm machinery and equipment are widely used for land preparation, weeding,
fertilization, crop protection, and transportation in the Study Area. The machinery
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(5)

owned by individual { armers and thelr capac:ly usually cxcccd thcnr {arm size. This
results in a costlicr operalion than actually required. Since the requirement of  farm
machinery opcrauon will increase under the "future with project” condition, it is
necessary to organize farmers into groups such as vitlage development cooperatives, so
that the machinery will be used by the groups in a more cfficient way.

(iii)  Extension of new irrigation methods’

The farmers i m the Sludy Arcaare not fa nnhar with lhe new irri galzon niethods for water

saving by mcans of sprinkler and drlp lmgatlon systems. Por the smooth
lmplcmcmanon of the projects, it is essential that the farmers understand the cffect of
the new irrigation methods and also need 1o obtain operational tcchmques pwrhcularly
concerning water-cfficient cultivation. In this regard, the establishinent of
demonstration plots is effective to show and verily the effect of the sprinkler and drip
irrigation systems as well as {o train the farmers.

Anticipated Crop Yield and Crop Production

After implementation of the Project, the uhit yield of crops will increase and be

- slabilized through the effective supply of irrigation water and the introduction of improved
farming praclices including the proper apptication of farm inputs. The anticipated yield is
estimated on the basis of the statistical data and the results of the farm houschold survey, as
shown below. The unit yicld will gradually increase to reach the anticipated yicld 5 years after

starling operation.
:(Unil: fon/ha)

Crops _ Present ‘ Targel
Wheat 281 . . 5.5
Cotlon : ' 2.5 3.5

" Polato © 28,0 33.0
Watermelon L ' 30.0 350

. Other Fruit Bearing Vegetab]es C 3a.0%2 45.0

Eidible Leafy and Stem Vegelables : ) sofd 27.0°

: Green Legumes B N -~ 15.0 ¢

 Ofive . : 18 3.5
Other resh Fruits (Grapc) 11.8%4 15.0

Note: *-1; Weighted average of wheat, barley oats and rye,
*.2;  Weighted average of tomato, pepper and cucurmber,
¥.3;  Weighted average of cabbage, leek cavliflower and leftuce.
¥-4; Weighted average of poach, apple, pear and mandarins

* The annual crop production af the f) ull dcvclopmcnt stage is estimated based on the

“anticipated ylcld mentioned above and the cropped area as shown in Table 2.2.2, zmd
summanized below,



{Unil: ton) -

_ . _ “Present Condition . : uture with Project Condition’

Crops " Beydaj ‘Aktas Bisgaz Drgenli  Total - Beyda Aktsy DBurgaz Drgenli Tota)
Cereals © 2,720 1,320 2,770 2,580 9,390 4,240 1,070 4,020 3,850 13,180
Celton 110,650 © 950 3,650 3,500 18,750 16,170 1,370 4310 4,060 25910
Tobacco 890 100 80 70 1,140 - - - - -
Polatoes 79,800 1,400 1,400 1,400 84,000 101,640 6,440 8,250 7,590 123,920
2nd Potatogs 28,200 2,000 - - 30,200 43,120 5,460 0 0 48,580
Otker field crops 1,540 - 480 430 2,450 . . - . -
Fodders ' 6,480 - 2,280 2,280 11,040 13,860 1,170 3,420 3,420 21,870
Watermelon 52,200 4,800 10,200 9,900 77,100 53,900 6,830 17,150 ‘16,450 94,330

Summer vegetables 49,600 2,240 8,000 _7.360‘ 67,200 ° 138,600 5,850 32,850 31,500 208,800
2nd \‘égeiéb[es 14,000 1,750 3,750 3,500 23,000 83,160 5,270 30.24D 29,160 147,830

Green legumes - - - - - 23,100 1,950 5850 5,550 36,450
Clives 670 70 1,940 1,840 4,520 - - 2,070 1,960 4,030
Figs _ 2,270 - 119 110 2,430 - - - - -
Other Fruits 3,780 - 3,420 3,300 10,500 23,100 1,950 9,600 . 9,000 43,650

(6)  Livestock Production

Animal husbandry is onc of the main economic activities in the Study Area, The number
of ¢attle has slightly increased while those of sheep and goats have hardly increased in recent
years, This is mainty duc to the low farmgate prices of livestock products and the high cost of
commercial feed. Most farmers are, accordingly, reluctant to engage in livestock production.
Only a limited number of large livestock brecders are engaged in commercial livestock farming’
through productivily improventent by alternating the domestic bieeds with the improved ones.

Most of the farm houschalds in the Study Area, keep a smalt number of livestock for
their home consumption, supplcmcmal daily income by scllmg the marketable surplus and farm
manure in a traditional way. They arc cxpccled to continuc breedmg livestock in their
houscholds. According to the recent trend, the | rearing number of cattle will shghtly increasc in
the future. Therefore, the foddcr crops are slightly increased in the proposcd croppmg
patlemns, mamly for the cattle brccdmg (Annc\c E). o |

(7 'Markcling'of Products

‘After the implementation of the Project, crop production will increase in the Study Arca
" The marketing aspect of the crops is expected as shown in the following lable;
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‘Crops 7 " Present Production Future Production  Market

Cereals and Foddes 9,400 tons for cereels 13,200 tons for ~ Mainly local consumption,
and 11,000 tons for - - ‘ceteals and 21,900 fodder substituting for
" fodder . tons for fodder . commercial feeds
Coltton 18,'800' tons 25,900 tons Selling to ginneries opéraled

by agricultural sales
coopefatives or privates in
" and around the Project area

Potatoes 114,200 tons 123,900 tons Partly {or local consumpﬁ_on
and mainly for domestic
" markels in large cities

Olive 4,500 tons 4,000 tons A small part for local
consuimiption and mosty {or

" oil extraction lactory
{domeslic and export market}

Watermelon, vegetables, 177,800 tons 531,100 tons A small péi‘t for local

green legumes, grapes, consumption, mostly for
fruits domestic and exporl inarkets

in the form of fresh or
processed products

Regarding vegetables and fruits, the domestic market is expanding, particularly in the
weslern coasl region where economic aclivities are developing. Regarding the export markel,
mainly for Europe and the Gull areas, the country's exporls had grown at fate of about 3% per
annum during the period of 1987 to 1992, and arc still increasing.” This situation is influencing
the trend of production. The production of vegetables and froits in the mid 1990s was
estimated at about 5 million tons in the Acgean region and 18 million tons in the whole country.
The production shows an annual increase rate of 2% to 3%, and is expected to reach more than
7 million tons in the Acgean region and 30 million tons in the whole county in future.
Considering regional and national production in future, the size of the market for vegetables
and fruits is large enough to commerce produce from the Study Arca.

(8 - ProjectBenefit = -

The gross production value is estinated on the basis of the financial price level in mid'
1995. The totat production value of the four project areas will increase from TL3,116 billion
under the prescat condition to T1.5,986 billion under the "future with project” condition, as
shown in Table 2.2.3 and summarized below.

R (Unii: TL Billion)
" Condition . Beydap - Aktag Burgaz Ergenli Tolal

Present Condition  : 2,157 . 142 417 400 3,116
With Project Condition - 3,846 298 944 898 5,986
Increment ' © 1,689 156 527 498 2,870
{Increase Rate) (73%) (110%) (126%) {125%) (92%)




2.2.6 lrrlgation Development Plan
{(n Dclmcauon of Ihelmgahon Area
(a) chdag lirigation Area

The Beydag dam will command an agricultural arca extending from the castern edge of
the atluvial plain to Odemig lown. The arca will be bordered on the north and south by the
main canals which will be aligned on both sides of the Kuigiik Menderes river. The water level

“of the canals should be 50 designed as to have a sufficient head for water conveyance when the

lowest water level of the Beydag reservoir is at EL.182.55 m. The western part will be
bordered by an cxisting tributary, which will be so selected as to have an equivalent command
area irrigable by storage water of the proposed Beydap reservoir (Figure 2.2.7).

(b) Aklag lrﬁ gation Area

" The command area of the Aktag dam will be a cultivation ficld located in the westem
part of Odemig lown, extending from the gorge of the Aktag river to the Kitgitk Menderes niver.
The area will be bordered on the north by the main canal, of which the water level was planned
to be around EL.150 m where water flows down through the proposed diversion canal from
the lowest water Tevel of the Aktag reservoir at EL.328.0 m. The western and eastern pails will
be bordcred by an existing tributary, which will be so selccted as to have an equivalent
command area irigable by storage water of the proposed Aklag reservoir. '

(¢) - Burgazlrrigation Area

‘The command arca of the Burgaf dam will be a cultivation field located in the castein
part of Bayindir town, ctlcndmg from the gorge of the chlmwn river (o the Kugilk Menderes
- fiver. The area will be ad_]acem to the cominand arca of the Ergenii dam on the west and
~ bounded on the notth by the main canal, of which watcr level was set at ‘around EL.100 m to _
have a sufficient head for water conveyance when the lowest \\atcr level of the Burgaz
-~ feservoir is at EL.115.87 m. ; On the 'south and wesl, it wxll be bordercd by the Ku§uk
j Menderes river and Degirmen river rcspcchvcly SR :

(&) Ergenli Irnigation Area

The command arca of the Ergenti dam will be a cultivation ficld located in the south- -
castern part of Bayindir town, extending on the right bank of the Mica river from its gorge to

the Kiiglik Meaderes river. On the cast, the command arca will be wdyiccnl to the comm'md o

arca of the Burgaz dam. 1t will be bordercd on the north by the main canal, of whlch the water

level was scl at around EL..100 m to ha\e a sufficicnt head for water convcyance when lhc o

lowest water tevel of the Burgaz reservoir is at EL.134.5 m. The Kugilk Mcnderés river will
form the southern boundary of the area.

(2) Ierigation Method

Modernized irrigation methods, such as sprinkler irrigation and drip irrigation, should
“be widely introduced under this development plan, in order 1o save irrigation water effectively.
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The sprinkler method woutd be applicd for cultivation of cotton, fruit and v(:gctables, while an
adjusted sprinkler or drip method would be used for leaf vegetable cultivation.

The present suiface ifrigation method will be applicd continuously for winter crops and
olive. The modernized isrigation methods shall be introduced with the figst priority for steep
arcas and high permeable arcas. The possibility of introduction of the sprinkler and drip
irrigation methods were confirmed through the irrigation experiment conducted during the field
survey period.

(3)  Imigation Water Requirements
(a) Estimation of Reference Evapotranspitation (EI‘O)

Three methods, Pan Evaporation, Blasiey-Criddle and Modified Penman can be used
for estimating ETo in the Study, considering the availability of necessary meteorological data in
and around the river basin. Comparing the results given by each method, the Blaney-Criddle
melhod was selected for estimation of ETo in the Study, because the method gave the mean
value among the three, and its application has been authorized in Turkey for a long time.

_ ‘Annual ETo was calculated at 1,326.4 mm based on the mclcorolbgical data of the
~ Odemig station which is the best among the stations concerned. The Tuskish application of the
Blaney- Criddle method was adopted for the calculation of the above ETo vatue.

(b) Crop Coefficicnt

The water requirements for each crop could be cstimated by mlsltiplying ETo by the
crop coelficient {K¢) of the rcspccllvc crops. As to K, the values aulhon/cd in Turkey were

‘utilized in thc Study.

(c) . Effective Rainfall

[lﬂ’ccmc ramfall for cultivation of crops was calculated monthiy referring o the
retalion between monthly rqlnfall and monthly effective rainfall formulated through a long
expesience, as shown below. Such a refation curve was utilized in the Study.

_ (Unit mm)
Monthly rainfall 00 250 500 750-1000 1250 1300 1750 -
Monthly Iff Rainfall 0.0 250 460 670 840 960 1020 1040 104.0

(d) Present [yrigation Water chnirémcms

| Considering the irrigation condltlons mentioned' above, the present |mgauon water
" requirements were calculated in accordance with the present croppmg paticrn. The present
annual average of crop water requirements was calcutated at 560.4 mm, as summarized below:
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. : : . ) '(Unit mm)
Jan. Peb. Mar, Apr. May Jun.  Jul. Aug Sép Ot Nov  Dec

Present Wafef' ‘ : _ . _
~ Reguitement 0.2 0.9 6.7 366 1141 124.9 1182 99.2 459 313 2.1 03
Note:  An irrigation efficiency of 0.6 is applied fof all crops. lrrigation water for olive is
assumed lo account for 40% of the total calculated value, taking into consideration the
present siluation.

()  Estimated Irrigation Water Requirements
6] Beydag and Aktag dam areas

The irrigation water requiremicnts in the proposed plan for the Beydag dam and Aklag
dam located in the Odemis region were calcutated according to the proposed cropping
paitein, which was prepared referring to the present soil and land use conditions. The
annual average irrigation requirements were calculated to be 617.8 mm for the Beydag
dani area and 606.1 mm for the Aktag dam area, anid their monthly apportionments are
as follows (Table 2.2.4): '

(Unit mm) '

Irrigation ' .
Area Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov bec Total
Beydafdam 0.2 0.3 2.1 109 678 I13.6 1224 1636 97.8 340 49 03 6178
Aktasdam ~ 0.3 0.4 4.1. 17.1 61.2 97.6 1171 1645 99.7 37.0 6.7 0.5 606.1
Note:  An overall irdigation efficiency of 0.78 is applied taking a weighted average of 0.58 for
surface irrigation, 0.78 for sprinkler isrigation and 0.98 for drip imigation.

(ii) Ergenli and Burgaz dam ascas

“The ircigation water requirements in the proposed plan for the Ergenli dany and Burgaz.
dam were catcutated according to the proposed cropping pattern which was prepared
referring to the present soil and land usc conditions. The annual average irigation
requirements were calculated to be 638.8 mm (or both cascs, and lhelr monlhly
appornonmcnls arc as { ollo“ s (Tablc 2. 2 4}

: . R . , P (Unit mm)

" lrrigation Jan’ I-'eb Ma_r ‘Apr' May cJon Jul Aug Sep’ Oct : Nov .Dec Total

Atea ; L ' Q : L :

Ergenli dam ‘ _ , : ‘ :

and Burgaz 3.2 64 39 159 650 117.8:140.4 168.5 955 -288 22 03 6388

dam . '

Note:  An overall iriigation efficiency of 0.78 is applied taking a weighted average of 0.58 for
surface irrigation, 0.78 for sprinkler irrigation and 0.98 for drip irrigation.

(4  Irrgation FacHlities

The proposed irrigation system will broadly consist of main canals , distribularics and
“on-farm facilities. The main canal will generally be of pipcline. Closed conduits will be used
for construction of distributaries branching off from the main canal. At the head of éach tertiary
canal, a booster pumping station will be built in order to provide nccessary pressure for
sprinkler and drip irrigation. The booster pump will be instatled on a bypass conduit so that
‘water can Ilow by gravily when surface irrigation is applied. The sprinkler and drip irrigation
equipment should be of the removable type, because it should be renioved when not needed.
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‘General fcalurcs of the irri 'gation system in each project arca are summarized as follows:

W Bey dag Dam Arca

The irrigation system will be composed of 2 main canals, as shown in Figure 2.2.4.
The right main canal will be 30.5km long and have a discharge capacity of 5.92 m3/sec
at its head, while the left main canal will have a length of 28.5 km and a discharge
capacity of 3.63 m3/scc.

(i) Akla,s Dam Arca

[rri gallon waler will be diverted fr rom the dam site and convcycd to an 1mgat|0n system
throiigh a diversion canal. The irrigation system will be composed of 2 main canals, as

_ shown in Figure 2.2.4, The left main canal will have a length of 3.0 km and a
discharge capacity of 0.54 m3/sce at its head, while the right main canal will have a
length of 4.0km and a discharge capacity of 0.25 m3/scc.

(iii)  BurgazDamArea

The irfigation system will consist of 2 main canals, as shown in Figure 2.2.4. The left
main canal will have a fength of 8.0 km and a discharge capacity of 2.01 m3/scc at its
head, while the right main canal will have a length of 6.0 km and a discharge capacity
of 1.08 m3/sec.

(iv)  Ergenti Dam Arca

Irrigation water will be diverted from the dam and conveyed to the irrigation system
through a diversion canal of the concrete flume type. The major facility of the irrigation
system is the right main canal aligned upstream of Bayindir towa as shown in Figure
2.2.4. ‘The main canal will have ¢ alength of l(} Okmanda d:schargc capacity of 2.93 -
m3lscc , . . _

’ i . : . . ‘
-2.2.7 * Drainage Development Plan

According (o the data on groundwater fables observed by DSi-11 at 45 stations in the
Kiigiik Menderes river basin, the groundwater tables in the river basin stay more than 10 m
below the ground surfacc and it is understood that there would be no sub-surface drainage
problemis in the river basin except the Torbalt - Selguk arca, w here the groundsater tables come
up to the ground surface in the rainy season. Considering these groundwater conditions,
therefore, only surface drainage.is taken into consideration in the Study Arca.. Even in the
Torbali - Sclguk area, there are few arcas which will need the sub-surface drains, because there
are no more swamplands except some areas around the mouth of the Kiigiik Menderes river
owing 10 the drainage works done by DSI.

The purpose of surface drainage is to semiove excessive surf ace water. This includes
- runoff due to rainfall, surface runoff due to on-farm irrigation losses, and operational wasle
- from the irfigation water supply system. However, design capacities in the proposed drainage
system will be decided on the basis of excess rainfall, because it is in a different class from
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others in vater volume. The drainage systemn should consist of a main drain, which is the
Kilgitk Mendeges river, secondary drains, which are tributarics flowing into the main drain, and
tertiary drains, which will be niewly constructed canals flowing into the sccondary drains.

2.2.8. Environmenf Conservation Plan
§)) Water Quality
(@  Surface Water

- According to the result of the water quality analysis mentioned in Paragraph 2.1.10-(2),
the river water at the identified dam sites docs not have any quatity problem for its use for
irrigation and drinking purposes. However, the quatity of surface water in the lower reaches of
the Kiigiik Menderes river is deteriorating due to an inflow of waste water from houses,
factories , and mincs in the river basin. In addition, the load to the surface walter caused by
application of chemical fertitizer and agro-chemicals is becoming heavy in the farmlands. The
following actions should therefore be taken for the conservation of water quality in the river
basin:

(i) The waste water from houses, factories and mines should be treated before its,
release to the rivers. Since there is no plan for the conservation of water quality
in the Ktcitk Menderes river basin, a detailed assessment of the present
condition and establishment of a program for water quality oonscrvahon needs
to bc done by DS.

(i)  Following the farming practices proposed in Paragraph 2.2.5-(4), chemical
o fertitizers and agro-chemicals should be applied prop-crly in both quantity and
" timing uander the guidance of well-trained extension workers. :

(i) -In the fcasnblhl)’ study, the pOSSIblllly and magnitude of chcmwﬂ fcrullfcr and

© - iagro-chemical impact should be assessed based on the results of comparlson for
their -accumulations bcmccn lhc prcscm and the "futurc with: prOJccl."
conditions. - '

{b)  Groundwater

Al present, the groundwaler being used in most of the irrigation schemes has no serious
qualily problem for its use for irrigation and drmkmg purposes in the Kitgtik Menderes river.
basin as mentioned in Paragraph 2.1.10-(2). In order to prevenl groundwatcr from future.
pOSSlb]c contamination causcd by the application of chemical fertilizers and agro-chemicals; the’ '
same countermeasures as that for the surface water mentioned abovc should be 'taken
|mmed1ately

2 Ecosystcm

* For ntaintenance of the present ccosystent in the _Kllgti!-i Mendcres river basin, the main
concerns are endangered Mora and fauna. 1n this river basin, however, most of these flora and
fauna mainly exist out of the potential land taken for irrigation development as mentioned in
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Section 2.2.2, and thcrcforc no major damagc of the present ccosystem is cxpcclcd cvcn af ter
-the complcuon of the envisioned irrigation projects, exceptin the Elcman W elland

Thc Eleman wetland \wlh a lolal area 1, SOO ha is Iocatcd in the lower most rcaches of
the Kiigtik Menderes river. Out of this total arca, about 500 ha consisting-of two lakes,
wetland, and hilty arcas is considered to be more important for the birdlife and fishery than the
remaining 1,000 ha which has been used as agricultural land m'ainl)r in the dry season.” This
ccologically 1mp0rtant arcais directly recciving water from springs but not from the Kigiik
Menderes river. T hcrcforc any remarkable negative impact will ot be caused on the
ccosystein-in this arcéa cven after project implenientation, which will cause environmental
changes mainty on the downstrcam réaches of the Kigiik Merideres river due to decrease of

giver flow due to construction of the fous dams and deterioration of water quahly duc to usc of
chemical fertitizers and agro-chemicals.

(3) Watershed Management

~ .Based on the soil crosion hazard classification made in Paragraph 2.1.10-(4), the
following guidelines are proposed for each classificd land in order to conserve the watershed of
the Kiigiik Menderes river basin.

M Class I : No risk

Most of the Class I area is covered by {lat alluvial plains which are cultivated with

horticultural and ¢ereal crops. The nrain practices for sail and water conservation in the
~ area consist of maintenance and improvement of the soil fertility by proper farm

management, proper leveling, application of irrigation water, and improvement of the

waler logging condilion. ln addition, crop rolation is necessary (o mmnlam soif
- fertility. S

: (u) Ciass Il : Low risk :

} Most of the Class l! arca is occuplcd by gentle to modcratcly slopmg arcas whcrc tree

" Grops are prcdommanl. Bench terracing would be most effective for soil conservation
in these areas. Well laid-out bench tesraces can prevent erosion and increase walter

~ infiltration on stopes of up to 35%. The selection of the sites, which should have a
sufficicnt soil depth for tree growth, is imporlant to build up the bench terraces.

{iii) - Class 11 Moderale sisk

- Most of the Class I arca is occupicd by moderately sloping arcas which are covered

~ with forest or grass. Proper forest and grassland management is most important to
prevent soil erosion in these arcas. Introduction of fodder crops (o the loivland area and
rotation of grazing areas arc necessary 1o reduce the pressure of overgrazing in the

- grasslands. In addition, an impoitant treatment for these ateas is to prepare good lands
including the application of fertitizers and the mixture of nutritious grasses such as
legumes and herbs. In the Torest area, weeding, thmmng and pruning arc csscnlml for
the establishment of good gro“ th.
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{iv) Class IV High risk

Most of the Class 1V arca is occupied by moderately to steeply sloping areas which are
covered with bush or bare land. These areas are major sources of sediments and erosion
“debris reaching the lower parts. Afforestation is most useful for the reclamation of
these arcas. In the casc of extremely poor subsoil, parent malerial or deep gullics,
however, a tentative planting of shrubs should be adopled.

In total, 14 soit conscrvation projects have alrcady been implemented or planncd to be
implemented by DSI-31. In addition, around 14,400 ha are planned to be afforested in the basin
by MOF by the year 2000. These projects are reasonable, because the project arcas aré mainly
concentrated in the high risk areas from the viewpoint of soil crosion. In addition to the above
projects, the improvement of farming practices or pastire management in coordination with
MARA should be taken into account to prevent soil erosion cven in low risk areas.

) Cultural and Historical Assels

According (o the information from the General Directorate for Preservation of the
Cultural and National Heditage, most historical and cullural assets exist in hilly areas or at
higher clevations, but not in the alluvial plain in this river basin. According to the land usc plan
mentioned in Paragraph 2.2.5-(2), the hilly arca and the higher elevation arcas are excluded

- from the priority arcas for irrigation development. Therefore, eventual negative impact to the
cultural and historical assels is considered to be almost nil.

(5) Others
(a) Protected Arca

~ Around 1,620 ha has been rcglslcrcd or is planncd o bc rcglslcred as proicctcd areas in
lhc river basin, and all these arcas are excluded from the proposcd irrigation development areas
in order (o prcscrye the ecosystem and the recreational @reas as mentioned in Section 2.2.8(2).

(b)  Mineral Resource
Therc is one mercury mine near the Beydag dam sile.” Regarding surface waler

pollution by the contamination of the drain running from the mine, countermeasures will be
planned in the Feasibilily Study on the basis of the tesulis of water quality analysis.

The thermal spring, which is located close to Ergenli dam site and being used by .
villagers, will be submerged after the completion of the dam. - Therefore, it is nccessary 1o
provide some countermeasure for this matter. Since it is difficult for the villagers to find other
sources of thermal springs near the prescnt one, the spring water nceds to be led from the
present well through a pipeline system to the location where the villagers want to construct the
thermal spring facilities.
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(© = Public Health

, Wate_r-bo_mc discases are not reported in the basin. Thezefore, no n'cghtivc impact
‘would occur after the completion of the proposed ierigation development projects.
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2.3 Devéhpmenf Cost
' 2.3.1 Conditlons of Cost Estimate

‘The project cost is estimatcd based on the following conditions:

(i) The exchange rate used in the estimate is US$1 = TL50,000 = Y100, which was
prevailing in October 1995,

(i)  Thecost for civil works is estimaled referring to the costs estimated by DSI for other
projects such as Beydag, Alagou, Yortanh and Caltikoru Projects after converting
these costs to the 1995 prices using the DSI's conversion table.

Gii)  The cost for the itrigation distribution system, such as the sprinkler and drip imigation
sj;siem,-is estimated on a very preliminary basis, refersing 1o the costs estimated in
the Feasibility Study on Beydag Irrigation Project mentioned in Part 111 hereof. -

(iv)  The cost for land acquisition in the reseivoir area is estimated based on the actual unit
price used for the Beydag reservoir area after converting this pnce to the 1995 price
using the DSI's conversion table.

(v} _ Theproject z_xdminiétralion cost required during the construction period is estimated at
10% of the direct construction cost.

(vi) A physical contingency of 10% of the direct construction cost is included in the
project cost.

(vii) No price conlmgcncy is included in the project cost because of the vagueness of
f uture pncc escalation. '

2.3.2 Esﬁinated Cost

The total pro_]cct cosl 1S csl:malcd at Tl 17, 5703 billion for !hc four projects,
compnsmg TL8,861.6 billion for the Beydag Pro_|ccl TL992.3 billion for the Aklag Project,
TL3,949.5 billion for the Burgaz Project, and TL3,766.9 biltion for the Ergeali Project. A
cost breakdown is as shown below: -

Item - Beydag Dam ~ Aktay Dam  Burgaz Dam  Ergenli Dam
I Dam Construction Cost : o . Do
1.1 Dam 2,138.5 380.2. ° 1,0668.1 1,627.7 .
1.2 Land Aqguisition 7 1637.0 56.2 © 143.5 C104.2
1.3 Administration 213.9 " 380 11668 ‘162.8
1.4Physical Contingéncy .298.9 4740 1978 . ¢ 1895
Sub-total 3,288.3 521.8 2,176.2 2,084.0
2 Irrigation & Drainape ' _ o
2.1 lmigation & Drainage 4,550.4 384.1 1,447.9 - 1,374.0
2.2 Land Aquisition 61.1 52 19.4 " 18.4
2.3 Administration 455.0 84 144.8 137.4
2.4 Physical Contingency 506.7 42.8 161.2 153.0
_ Sub-total 5,573.2 470.5 1,773.3 1,682.8

Total 8,861.6 992.3 3,949.5 3.766.9
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2.4 Project Evaluation
2.4.1 General

A preliminary economic evaluation is carried out for the four selected priority projects,
Beydag, Aktag, Burgaz, and Ergenli Projects, in order to assess their economic feasibility.
Econemic evaluation is made on the basis of the following basic assumptions:

() The cconomic useful life of each project is 50 years.
(i) Al prices are expressed in mid 1995 constant prices. -

(i) The cons{ructlon pcnod is 4 years for all dams and sutface irri gahon systems, and
3 years for upgrading of existing groundwaler irrigation systems Lo be used for
the project purpose.

2.4.2 Economie Cost

The project cost to be used in the cconomic evalualion consists of construction cost, '
annual O & M cost, and replacement cost. The cconomic project cost is obtained by deducting
the transfer payment from the financial cost and applying the standard conversion factor.

‘In the estimation of the economic cost, particularly for the Aktag and the Ergenti
Projects, a part of the dam construction cost needs to be allocated to the municipal water supply
~ scheme, because these dams will be constructed for a dual purpose: irrigation of their own
command arcas and municipal water supply to Odeniig town in the case of the Aktag dam, and
to Bayindir town in the case of the Ergenli dam. The cost (o be allocated to the municipal waler
supply scheme is the construction cost of the allernative dam to be constructed for exclusive
" munici pal water supply.

The cosl of land acqu:smon in the rescrvoir area is calculatcd as the fand valuc of the
publ;c asscls The loss of crop producnon in the proposed Beydag reservoir is calculated as the
negall\ ¢ benefit” A summary of lhc cconom;c construction cost is as shown below (Annex- K)

. (Unit:’i‘L bil]ioh )
Hems Beydaf Aklag Burgaz Ergnli

1.  Dam construction cost
Direct construction cost  1,790.6 202.6 1,396.7 1,105.6
1.and acquisition 2548 14.3 57.4 26.5
¢ Administration 1791 20.2 139.7 - 1106
~ Contingency 222.4 23.8 159.4 124.3
Sub-total ' 2,446.9 2609 1,753.2  1,367.0

2. lmigation & drainage

~ Direct consiruction cost - 3,840.9 1,222.1 1.159..8

324.2

Land acquisition 24.4 2.1 7.8 7.4

Administration 3841 32.4 122.2 116.0

Contingency 424.9 35.9 135,2 128.3
_Sub-total 4,674.4 3946 . 1,487.3 1,411.4
Total 7,121.3 655.5 3,240.5 2,784
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| The annual O & M cost and replacenient cost are also calculated based on the financial
cost of each 1rnganon schenie, as shown in the lollowing table (Annex-K).

(UaitTi. bﬂlson )

© Ttems . Beydaf Aktas Bﬁ:gaz Ergnh Rmarks
1. O &M Cost*
Surface walet irigation 45.0 3.8 14.6 139
Groundwater irrigation 23,0 2.0 7.1 6.6
“Total 68.0 58 21.7 20.5
2. Replacement Cost o .
Valves 206.5 17.2 66,8 _ 63.8 °  Every 25 years
On-farm equipment 1,230.1 102.5 398.0 379.9 Every 7 years
Pumips 8.9 0.7 2.9 © 27 Every 10 years
O&M equipment 49.4 4.1 16.0 15.3 Eveiy 10 years
Tolal 1494.8 124.6 483.7 461.7

Note; *: The linancial cost is estimated at US$97/ha.

2.4.3 Project Benefit:

The econontic prices of tradable goods are estimated on the basis of the world market
prices lorecasted by the World Baak for the long term or past trade records of Turkey. Non-
tradable goods are valued at the financial prices estimated on the current market prices and farm
-gate prices, ~Tradable goods arc wheat, cotton, tobacco, olive and fertilizers. Other
conunodilics are classificd as non-tradable goods. Labor cost is assessed al 50% of the
{inancial price.

- The irrigation benefit will accrue primarily from the increased crop production owing to.
a stable irrigation water supply from the dam reservoirs and groundwater in the optimum:
volume allocated to the schemes, improvement of drainage conditions, and introduction of '
walter saving cultivation methods, The irrigation benefit is defined as the dlffcrcncc in the net
produchon value between the *future with project” and *future without pro;ccl" conditions.
The irrigation benefit will start to accrue immediately after the complcuon of the project
facilities, and then, will reach full development after 5 years. The annua! lrrlgallon benefit '11
the full dcvclopmcnl stage is summarized in the followmghblc ' S

Total Vatue Tolal Value Total \.’alu»

Project Total under © under under Incremental

Area " Present Without Project  With Project Benefit
Condition - Condition Condition

(ha) (1L billion) . (T billion} (TL billion) (TL billion)
Beydag 15,400 11483 757.4 12,5453 . 1,787.9
‘Aktag . 1,300 67.6 448 11986 ©153.8
Burgaz 4,900 218.5 T 1629 634.7 4708
Ergenli 1,650 208.0 ©15401 603.1 - 449.0

In the above estimate of the project benefit, particularly in the "future without project”
condition, the area presently irrigated mainly wilh groundwater should not be totally taken into
account as the irrigated area vider the *future without project” condition, because the
~ groundwater table is currently lowering duc to the intensive use for irrigation purposcs. It is

~assumed that in the *future without project” condition, the groundwater discharge for irrigation
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will be controlled to 64% of the curtent volume, in order 10 balance the pumping volume with
the annual recharge as mentioned in Sub-chapter 2.2, Thetefore, the current itri g:i!cd area is
expected to decrease and instead, the rainfed area will increase. Consequcnlly, 1the total net
production value under the "future without project® condition will be reduced by 25 - 34%
compared to the present level.

In the economic cvaluation, it is noted that in the case of Beydag Project, about 1,300
ha of existing farmtand, consisting of 800 ha of irrigated land and 500 ha of rainfed land, will
be submerged by the reservoir after the construction of the Beydag dam, and the loss of the
production value in this submerged arca is counted as a negative benefit in the economic
evaluation. This negative benelit would amount to TL12.6 billion per a annum at the present
value.

2.4.4  Economic Evaluation

On the basis of the project cost and benefit estimated above, EIRR for cach project is
calcutated, and the bencefit-cost ratio (B/C) and the net present value (NPV) are also caleulated
using a discount rate of 5%. The results aré summarized below.

Beydaf Dam Arez  Aklag Dam Area  BurgazDam Area  Ergenli Dam Area

Net Area tha) 15,400 . 1,300 4,900 - 4,650
EIRR(%) - 14.8 14.1 8.5 9.5
BI/C ‘ 2.09 2.05 1.40 1.49
NPV (TL Biltion) 12,004 1,025 1,752 1,932

The results of the preliminary economic evaluation indicate that all four projects are

“economically sound with an EIRR higher than 8%. Among these four projects, the Beyda}

Project shows the highest cconomic viability in all three md:catora followed by the Aktag,
Ergenli, and Burgaz Projects.
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2.5  Development Prloflty and Implementation Program
2.5.1 Assessiient of Development Priority of the Projects

~ According to the results of the study on the prospective land and water resources
development plan mentioned in Sub-chapter 2.2, the following four projects, with a total net
irrigation area of 26,250 ha, are identificd as the promising projects for irrigation development
in the Kilgitk Menderes river basin:

(i) Beydag Project 15,400 ha
(i) AktagProject 1,300 ha
(iii) Burgaz Project 4,900 ha
(iii) Ergenli Project 4,650 ha

Total 26,250 ha

The construction cost of these projects would amount to about TL17,600 billion, which
is extremely bigger than the DSI-I1's annual budget for project implementation, TL1 200
billion. In order to develop these piojects wilh such a huge construction cost in a practical
way, it is necessary to preparc a staged development plan from the budgelary viewpoint. For
the formulation of this plan, an assessment of development priorities of the respective projects
‘s first made based on the following criteria:. |

@)  Theproject with the highest EIRR is given the highest ranking of "A®,

(i) - The project with a largest number of beneficiaries is givcﬁ the highest 'raflkiug
!IA ". ) . : .

(i) Thc projectinwhich lhc present annual income per houscho!cl is the lowcs.t is
given the highest ranking "A* bons;dermg the regional balance of welfare.

(iv)  The pro_;ect which is localcd nearcst io fmur is gn en lhc hlghcsl ranklng "A“
from the v:cwpomt of marketablhly : : : :

(v) The pmjecl in which the existing mfraslruclurc rcqmrcd for the construction
‘work is well developed, is gwcn the highest ranking "A".

| (vi) The project of which tmplcmcnlauon will not give any ncgalwc lmpacl to the
' enviconment, 13 given the highest ranking "A". | : '

(vii) The project for which the government development plan is most maturcd is
P .
given the highest ranking "A".

{viii) The overall evaluation is made by giving the highest priority to the government -

policy, followed by the economic viability, the annual income per houschold,
and the number of beneficiaries; the ranking is from ¥ (highest) to 1V (fowest).
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Bascd on the above criteria, all the projects are asscssed and the results arc showa in the
following table; '

Items " Beydap 3 Aktlag Burgaz Eigenti

)] Economic viability A B D C
(ii)  Numbet of beneficiaries B CA® D C*
(iii} Annual income per household A B D N &
(iv) Marketabitity B B A A
(v) [Infrastructure B D C A
{vi) Impact on the environmen! A A A A
(vii) Government development plan A B |} C

Overal! Assessment 1 . il I\ i
(Note) *; [ncluding not only the fanmers but also the beneficiaries of municipal water supply.
8 Y PPty

2.5.2 Project Implementation Schedule

As mentioned above, a huge construction cost will be required to complete all the four
projecis, and it would be difficult for the Government to arrange sufficient budget for the
construction of all the projects at the same time. 1t is proposed, therefore, to implement the
projects one by one following the above-mentioned priority order.. Assuming that cach project
will require 7 years on an average including the survey and design periods; the total
implementation period would be around 30 years,
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PART - 111

" FEASIBILITY STUDY ON THE BEYDAG IRRIGATION PROJECT

3.1 Present Condition of the Project Area
3.1.1 Location and Admmistralion

The Pro;cct Alca covcrs about 19 ,600 ha in gross in the Gdemig plain along the Kiigiik

' Mendcrcs river, within North latitudes 38" 6' 26" to 38° 14' 28" and East fongitudes of 27° 52'
30" to 28° 13"20". The arca is located about 70 km to 100 km southeast of [zmir city; the

capital of {zmir province in the Acgean Region in western Turkey. '

The administrative units under province (f1) are district (itge), sub-district (bucak),
municipatity (belediye), and village (kby). A municipalily of district center, catled Sehir, is a
capilal of district and catcgomccl as urban arcas in the Study. Other municipalities and villages
are categorized as rural areas. The Project Area niainly extends in Gdemis district (92% of 1he
arca), and p‘%rtly Beydag district (3%) and Tire district (5%). Only several villages are
‘geographicaliy locatcd totally inside the Project Arca, but many farmers in the surrounding
villages and municipalitics are cultivating farmlands in the Project Arca. Accordingly, six
“munici pali!ic's including twodistrict cenlers and 28 villages are administratively included in the
Project Arca. Of these municipalitics and villages, two district centers are catégorized as urban
arcas in the Study, and another four municipalitics and 28 villages are catcgomcd as mml
areas, The list of municipalitics and villages are shown below:

'Dislricl'(llge)_ Sub-District (Bucak) Municipality (Be!ediye)}viilage (K&y)

Beydag e ' ©'gehir* (District Center)

Merkez © - Alskegili, Halkdy, Sanka}a Yagcllar ‘r’ukanTosunlar
Gdemig - © Sehict (Dlslnct Cen{er)

Merkez | ' . Buyukaviutak, Dcmlmn ()ers,el\ll Gereli, Karakova

o Ocakds, Se}rekh Yolﬂslu) :

Bademli Emicli, Mescitli )

Birgi Kiglakoy

Kaymakgt Kaymak¢i®, Arasarh, Cayh®, Brtugrolkoy, Eselli,

Krzileaaviy, Kurucaova, Torkénu), Yegilkdy

Ovakent Ovaken!®, Balabanl, Bozeayaka, Kazan, Konakh'

Tue ) Gokgen Kizileaaviy, Yegenli :

* Note; *: Municipality (Be!eda)c) more than 2,000 populatlon

The Pioject Area occupies 35% of the total administrative arcas of the thre districts as
shown below: .

District ' Beydag Odemis Tire Total

Number of Viltages and Muaicipalities 6 26 2 34
_ Adminigteative Area -7.3{)0 ha 45500 ha_ 3300 ha 56,100 ha
- Project Area {Gross ha) 600 ha- 18,000 ha 1,000 ha 19,600 ha

% of ke Project Aréa in Administiative Arca ‘8% 40% 30% 35%



3.1.2 Population and Labor Force

According to the Population Census 1990, the total population in the Project Area is
92,400 composed of 57,500 (62%) in urban arcas and 34,900 (38%) in rusa! areas, The
population growth rate during the 1985-1990 period was 1.78% per annuni in urban arcas, and
minus 0.64% in rural areas, averaging 0.82% in the whole Project-Area. This population
growth rate is lower tha the national average. This indicates the out-migration from the
Project Area, particularly from the rural arca. It is estimated that the population will increase
from 96,900 in 1995 (o 102,200 in 2000, assuming the same growth rate would be maintained
in the future also. The main indicators of Poputation Census are shown in Table 3.1.1 and
summarized below: ' '

Hem Beydag  Odemis Tire Total Turkey -

Total population (1990) 7,800 82,500 2,100 92,400 .
- District centets 5,800 51,600 - 57.400 .
- Villages and municipalities 2,000 30,900 2,100~ 35000 @ -
Annuzl growth rate (1985 10 1990) - 1.30%  0.83%  -1.18%  0.82%  2.17%
- District centers 2.59%  1.69% - 1.78%  2.18%

- Villages ahd municipalities -2.04%  -0.51% -1.18% .0.64% -0.56%

The cconomicly active population in the Project Area is estimated at about 43,800, or
+47% of the total population in 1990. The unemployment rate is 7.8% in the urban arca and
+0.7% in the rural arca averaging 4.1% in the whole Project Area, Although the agricullura
scetor provides occupations for 81% of the economicly aclive population in the rural areas,
‘onty 22% of the economic aclive population in the urban areas are engaged in agricullure,

because other occupations than the agriculture predominate, particularly in the twe district
centers of Beydag and Odemis. Thus, about 23,200 persons are engaged in the agrculture
sector in the total administrative arcas of three districts, and more than half of them are deemed
to:be in the Project Area. The employment and occupational status in the Project Areais shown
inTable 3.1.2 and summarized below;

“Ttem District Centers Villages/Municipalities Total

Population = 12 Years Old 45,400 27,300 72,700
Lconortic Inactive Popllation 24,600 4,300 28,900
Economic Active Population 20,800 23,000 43,800
Unemployment © 1,600 200 1,800
C(7.8%) {0.7%) (4.1%)

Occupalion: Agriculivre 4,500 i8,700 23,200
: o (21.6%) (81.3%) (52.9%)

'3.1.3  Natural Conditions
(1) Topography

| The Project Area, with a gross irrigation area of 19,600 ha, extends in the cast-west
dircction on both banks of the upper reaches of the Ktigk Menderes river. - The area is
bounded by mountain skirts on both north and south and by the Rahtnanlar river on the west,
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and gradually diminishes its width towards the East to about  km.

The Project Area is mainly occupied by the undulating terraces along the mountain
skirts, Picdmiont alluvial plains in a lasge part of the area, and alluvial plains along both banks
‘of the Kitgllk Menderes river, all of which are being used as farmtands. The area, being
dissected by small tributaries, slopes down towards the Kilgilk Menderes river at an average
gradient of 0.4 ~ 0.6% on the right bank area, and 0.6 ~ 1.0% on the left bank area, and also
slopes down westwards at an average gradient of 0. 2%. There are several mounds havi ing the
heights of 50~ 110 m in the Project area.

(2) Geblogy
{a) ~ General Geology

‘In the Beydag - Odemis Area, the core part of Menderes Massif composes the rock
basciment. Those rock types are mainty such highly metamorphosed rocks as gneiss, leptite,
and micaschist sometimes with marble, and partly such intrusive rocks such as granite and
amphibolite. In one or two paits of the southern mountainous area, mica-quartz schist is found
accompanied by mass gneiss (Figure 2.1.1).

Gneiss is usually hard and massive, and sometintes forms augen-structure, while lepti(c
is relatively hard, medium grained and well-schistose rock. Marble is also hard and massive,
but sometimes a lot of cracks develop in it. In the case of micaschist, it is gencrally weli-
- weathered and soft, but its inner part is relatively hard.

On the other hand, alluvial deposits fill the graben of basement rocks in the plain area,

" the maximum thickness of which is more than 200m. Their composition is usually sand to silt,
bearing a lot of mica-fragments. As is the tendency of the soil distribution, gravelly soil
sometimes distributes along the streani line, and as apart from the stream, sifty soit gradually
develops. Besides, around the foot of the mountains, a large number of cobbles and boulders
with sand and silt distribule widely as fan deposits. In general, soil is well-consolidated and

refalively dense. Pcrmcabthly seems to be retatively h;gh bccausc of the main composmon o

being usually sandy silt.

The faults direcling East-West and North-South are developing in the Project Area. In
general, those dirccling East-West run along the Southern mountain foot and constitute the
horst between the Bityiik Menderes river basin and the Kiiglik Menderes river basm while
those existing northward from the above direct to the chu niver basin. ‘

‘Near Emirli ky on the left-bank side e.\'lending in the east-west dircction along the -
above mentioned fault, a mercury ore mine exists.

(b) Geology al'ong Canal Roules

_ Atong the Right Main Canal, a few kitometers of uppermost siream arc contposed of an
alternation of niarblo and micaschist. In the next section of 20 - 25 km, the geology on the
mountain side is composed of soil for about one-third of the section, and the rest is of rock
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mass of leplite, while the geology on the plain side is of soil for almost the full length. The soil
in this section is gencrally micaccous. After Ihis section, the first 7 - 8 km runs atong the
border between hard rock and sediment, and thei fan deposits are distributed to the cnd of the
canal route. ‘The fan deposit on the upstream side is composed of gravelly, silty sand, bearing
* cobbles boulders gravel and micaccous sitt, and that on the downstseam side is silty soil
(Figure 3.1.1).

Along the Left Main Canal, the geology ina few kilometers of the uppermost stream
consisls of fan deposits composed of sandy sill bearing cobbles and boulders. In the next
section of 35 km; micaschist and gnciss are predominant along the mountain scarp and partly
‘quaitz-micaschist is found. The geology on the plain side is of soil, and that on the
downstream side is of fan deposit and/or alluvium or residual soil. . The fan dcposu is genierally
of silly sand bearing gravel , and the other is of light brown sandy silt and reddish brown fine
soil derived from weathered micaschist and mica-quartz schist. After those seclions, mica-
quartz schist and gneiss exist in the mountain side. On the plain side, gravel-bearing sifty sand
of fan deposit is mainly found in the upsiream side, and light brawn sandy silt exists on the
downstreain side.

(©) Construction Materials

According to the results of feasibility sludies made by DSI for the Beydag dam,
‘embankment materials such as impervious materials, semi-pervious materials, pervious
materials and rock materials for the dam construction cxist around the dam site {Annex B).

As the basements of canals, ground and excavated materials along the canal routcs are
- usually less water light, and therefore they may need lining in casc of open canals.

* Enough volume of marble is found at the quarry site located at the i ghl bank side of the

Be}, dag dam, which is good for coarsc aggregates and can be used for the concrete structures L
~of the dam and canal lining after crushing. - As for the fine aggregates, ciushed materials of the *

above mentioned marble or’ washed sand taken from the Kiiglik Menderes river or ils tributaries
will be used for the concrele works. ‘

3} Soil and Irrigation Suitabitity of Land
@ Soil '

DSI ! conducted so:l survcy in the Pro_]ccl Areain 1971 and 1987 in order to clanf y
the lrng'mon suitability and drainage condition. In these surveys, however, the DSI-II c\pcrl
did not conduct the soil classification following the US soil taxononiy, because the main
purposcs of these surveys were (o clarify the irrigation potential of the Projcct‘Area following
the Land Suitability System of US Bureau of Reclamation (USBR).

- According to the soil classification report prepared by lhc Department ol' Tropmal Soil
' Sclcncc Agricullural University, the Nethertands in 1972, the soils in the Project Arca are
classificd into two orders, four suborders, four great groups and five subgroups, namely,
Aquic Xerochrept, Typic Xerofluvent, Typic Xeropsamment, Typic Xerochrept and Lithic
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Xerorthent. The characteristics of the soils are shown in Annex-D.

Consndcnng the rclauonshlp between the results of soil survey made by DS1-H and the
data of the above soil classification, the arcas of respective soils are illustrated on Figure 3.1.2
and their area extents are estimated as follows:

Soil Classification - Area (ha) Propottion(%)

Aquic Xerochrept 1,400 7
Typic Xérofluvent 12,100 63
Typic Xétopsamment 1,500 7
Typic Xerochrept 3,000 15

" Lithic-Xerorthent 600 3
Village yards and Road 600 3
Riverbed 400 2
Total 19,600 100

(b Irnigation Sumbxllly

 Based on the sml survey report prepared by DSI-11, the irrigation suuablhly
classification was carricd out in order to assess the land resources potential for irrigation in the
Project Area. This classification work was done following the USBR system which is
mentioned in Paragraph 2.1.3-(6).

The soil texture, rock content, topographic condition, soil depth, drainage condition
and soil fertility are taken into consideration as the specifications for the land classification
prepared by DSI-I!. Based on these specifications, the arcas of respective suitability classes
are illustrated on Figure 3.1.3 and their arca extents are estimated as below:

Suitability Class Atea (ha) P(opoﬂmn( )
Class | © 12,100 62
Class 11 ' 2,600 . <
Class Il - o400 2
Class IV . - -
Class ¥V - 2,900 15
Class VI 600 _ 3
"Village yards and Road 600 3
Riverbed 400 2

Total - 19,600 . _lOO

"Of 19,600 ha of total area classsﬁcd around 15, 100 ha, or 77% whlch is mcludcd in
the Classes I to [1E, is Judgcd ta be suitable for irrigation farming, and 2,900 ha or 15% which
" was included in Class 11l in the master plan study made in Part-Ii of this report, Wvas ideatified
tobe Class V, because the detailed survey done by DSI-H clarified that 1,400 ha are affected
by residual salts brought by high groundwater table before 1985, and 1,500 ha are being
affected by floods from the Kitglik Menderes River.  These arcas would, however, be
improved by the drainage improvement to be made under the Project, and will be included in
the suitable classification. Class V1 soils are not suilable for agrlcullurc except grazing duc to
sallow soil and sleep slope in the hilly area.



3.1.4 Rural Infrastructures
() Roadand Transportation

There are four important roads running through the Project Area: National Road
No.310, Provincial Road No 35-32, No.35-33 and ‘No.35-36. National Road No.310
connccts the Project Area to Izmir via Odemis which is the chief city in the Project Arca. This
road runs in the east-west direction almost along the northern boundary of the Project Arca.
Provincial Road No.35-32 runs southwards starting from Gdemis and connccts to Bademli via
Ovakent. Provincial Road No.35-33 branches of f from Nationial Road No.310 near Kaymakg
and runs (o Beydag. Provincial Road No.35-36 runs almost along the southern boundary of
the Project Arca and joins Provincial Road No.35-32. All the roads mentioned above are
asphalt-paved and well maintained.

In addition to the above trunk roads, there are many village roads with a total length of
320 km consisting of 210 km of asphalt-paved roads, 80 km of gravel-metalled roads and 30
- km of carth roads, crisscrossing farm foads. These present road conditions in the Project Area
would not require any additional read construction under the Project.

The Project Area is also connected to lzmir by the rail way cxlcndmg to Odemig, which
is operated five limes a day.

(2)  Domestic Water Supply

Although atmost all the cities and towns in the Project Area are equipped with pipe
systems for domestic water supply, people in the villages are getling water dircctly from
‘groundwater wells or springs. Al present, the quantily of supply is enough in all villages
C\ccpt wo, whlch are planncd lobe prowdcd wnlh the pipe line system by GDRS.-

(3) " Communi ty Ccnter

_ Atalmost all !hc mumcnpa]mcs they havc city halls and mcctmg rooms in the ma;ors
offices, and they hold meeting using these facilitics. As for the villages, they have various
meetings and gatherings at the cooperative offices or tea houses located in the villages.
~ Judging from these present situations, there would not be any necessily for the construction of

new community centers in all the municipatitics and villages in the Project Area,

315 ‘Agriculture
e Land Holding and Land Tenure

Thercare 6 mumclpalmcs and 28 villages totally or partly mcludcd in the Project Area,
- of which six villages are located in the Beydag district, 26 in the Odemig district, and two in the
Tire districi. In these viltages there arc about 15,800 farm households in total, of which about
60%, or 9,300 houscholds, are cultivating their farmlands within the Project Area, because
nost of the villages are located across the border of the Project Area and the farmers in these
villages have farmlands outside the Project Area. :



Thc average farm size is about 1.7 ha in the: Project Arca, which is smaller than the
avcragc of 2.5 ha in the whole river basin. Of the total farm houscholds, S0% arc small farm
houscholds having 1.0 ha or less, ahd 44% arc in the range of 1.0 - 5.0 ha.  Larger
houscholds having more than 5.0 ha account for only 6% of the total farm houscholds. The
farm size distribution is as shown below (Annex-E).

: : . : : {Unit:_househoid)
District >10ha 10:19 20-49 50-99 100ha<  Tolal Average size

Reydag 833 439 291 61 15 1,643 1.21 ha
T (52%) (26%)  (17%)  (4%) (%) (100%)

“Bdemis 7,012 4,309 1,853 565 BS 13,824 1.59 ha
G1%) (1% (13%)  (4%) (%)  (100%)

“Tire e s T8 13 31 370 6.12 ha
(%) Q5% (35%) (7% (8%)  (100%)

Total 7864 4,808 2,272 761 135 15,837 1.66 ha

(50%)  (30%)  (14%) (5%)  (1%) - (100%)

Note: - The figures in this table show fotal municiaplities and villages totally or partly
included in the Project Acea.
Sousce:  Provincial Office of MARA, lzmir,

“ Farming lype is categorized into three types of husbandry by combination of crops and
livestock. About 55% of farm houscholds are engaged in both crops and livestock husbandry,
and 44% are cngaged only in crops production. The farm houscholds working only for
livestock raising represent only 1% i in the area as shown below (Annex-E).

{Unit: household)

Dislrict  Crops & Livestock Crops only * Livestock only " Total

Beydag 1,401 (85%) 95 (12%) 47 (3%} . 1,643 (100%)
Odcmis 6,982 (51%) " 6,781 (48%) 61 (1%} 13,824 (100%)
Tire -+ 165 {4%) - - - 205 (55%) - ¢ (0% 370 (100%)
Total '8,548 (55%) . | 7,081 (44%) 108 (1%) . 15,837 (100%)

the: The figures in this tab!e show the tolal mumc;pahtles and viltages totally or
. parily included in the Project Area. : :
Source: Provnnc:a] Office of MARA, lzmir.

The present tand tenure situation in the Project Arca shows that about 88 % of farm
houscholds are owner farmers and about 5 % are tenant farmers. Remaining 7% are share
croppers who cultivate owners' lands to share products with the owners.

- (Unit_household)

District - Owner Farmet . Tenant Farmer Share Croppes , Total

Beydag 1,564 (95%) 29 (2%) 50 (3%). 1,643(100%)
Odemis 11,986 (87%) 693 (5%) : 1,145 (8%) 13.824(100%)
" Tire 370(100%) 0 (0% 0 (0%) 370(100%)
Total 13,920 (88%) 722 (5%) . 1,195 (7%) | 15,B3AT(100%)

Note:  The figures in this fable show the total municipalities and villages totally or paitly
 included in the Project Area.
Source;  Provincial Office of MARA, brmir,

() Land Use

The preliminary land use map in the Project Arca was prepared based on the
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topographic map on a scate of 1:25,000 and through acrial photo interpretation. The present
- land use sitvation shown in this preliminary map has been checked through ficld survey and
based on the topographic map on a scale of 1:5,000. The distribution of land use paltern was
- Turther confirmed through the analysis of statistic data rom MARA. As a result, six land use
categories were identified in the Project Area. These fand use categories are defined as follows:

Land Use Category Definition : Repmarks

Annvat crops Area cu.ltiv:at_e.d with fictd crops The area includes fallow land.
‘and vegetables

Tree crop yards Area cuttivated with trée crops under -
irrigation or rainfed condition

Pasture Area covered with prasses for grazing -

and grasstands  ~ livestock

Urban and village - Small isclated houtes are not inclided.
yards .

Roads All roads including the right of way Footpaths in the field are not included.

Riverbads Riverbeds and seasonal stieams -

On the basis of the above definitions, the present area for each land use catcgory is
estimated as follows (Figure 3.1.4):

Land Use Category Arca (ha) Proportion (%)
Agricultual land '
- Annual crops - 15,700 _ n19
- Trée ¢rops 2,300 i2
Pasture and grasslands 600 ‘ 3
Village yards 300
" Roads - (¢ B 2
~ Riverbeds = o 400 '

“Total 0600 100

‘Of the total arca of 19,600 ha, some’ 18,0600 ha, or 92%, is uscd for agricultural
purposcs, excluding livestock grazing, at present in the Project Arca.’ Therefore, it is
understood that the potential area to be included in the Project has totally been developed for
agricultural purpose. Most of the annual cropping arcas have been developed in the flat to
gentle sloping lands of the west part of the alluvial plain and in non-dissected fans, while tree

- ¢rops are grown on both banks of the Kitglik Menderes river and in the genlly stoping area of

“the Project Area. Pasture and grzisslaflds, which occupy only aboul 600 ha, or 3%, of the
“Project Area, minly extend over the hilly tands. Most villdge yards exist in the dissected fans
of the Project Area.

(3)  Cropsand Croppiﬁg Pattern

. - The Project Area is mainly included in the (”)demig district and partly in the Beydag and
Tire districts. The average cropped areas itt the recent five years in the three districts are shown
in Fable 3.1.3. The cropped arca in the Project Area is estimated on the basis of statistic data

and the results of ficld survey and interviews, The total cropped arca is estimated al 17,420 ha
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in a year, comprising 15,460 ha of annual crops and 1,960 ha of perennial crops, which is
cotrespondent to 113 % of cropping intensity against the net farmland of 15,400 ha as shown
in below (Figure 3.1.5).

. Crop Area (ha) Propottion

Cereal 970 %
Cotton 4,260 28%
Tobacco 1,110 7%
Potato 2,850 18%
Fodder 540 4%
Other field crops 320 2%
Watermeion ' 1,740 1%
Summér vegetable 1,550 10%
2nd potate 1,410 9%
2Znd vegelable 560 4%
Olive 370 2%
Fig 420 3%
Other fruits 320 2%
Poplar (log wood) 850 6%
Others 150 1%
Tolal cropped area o 17,420 _ 113%
Total net farm land 15,400 _ 100%

Colton is one of the imporiant crops in the Project Arca, prevailing 4,260 ha, or 28%,
of the _lotal farmland. Cotton is planted in February to March; at the end of the wingcr season,’
and picked from September o November.

Potatoes are another dominant crop in the Project Area, particuldrly in the Qdemig plain.
Total cropped area is 4,260 ha or 27% of the arca, composed of 18% of the first crop and 9%
of the second crop. The first potatoes are planted in carly spring and harvested in ecarly
summer, and the second polatoes are planted al the end of summer. Some farmers plant the
second potatoes immediately after the flrsl oilcs bccausc of their higher profitability, despite -
exlens:on workers worry aboul lhc mcrcasc of soil dlscascs caused by conhnuous cropping. '

Vanous vcgclablcs are p]antcd in 3 850 ha, or 2‘3% of the arca. Of this vcgctabic arca,
watermetons grow in the largest arca of* 1 ,740 ha, which corresponds to 11% of the total \
cropped area. These are the most popular fruit-bearing vegetables, and are diffcrentiated as
"Bostan", together with mcfons, from other vegetables in the countey.  Among the other
vegelables, cucumbers have a larger cropping area. Lealy and root vegetables are grown ina -
limited area. Green legumes arc recently expanding as the second crops plantcd in thc summcr E
season. -

Olive trees arc mainly grown on the mountain slopcs surroundmg the Project Arca and
are not found in a large spot within the Project Arca. The olive treesin the area arc generally as
‘ old as 200 - 300 years and their productivity is low. Therefore, the olive yards are gmduali)
 decreasing. Duc to low profitability, the cultivation area of fig orchards is also decreasing.
Other fruit trees such as grapes, cherries and peaches are grown in the mountainous arca rather
than in the plain area. Irrigated poplar plantation for log production is often observed in the |
Project Area particularly along the Kiigtik Menderes river, but this area is decreasing because of
a recent price decline.
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@ Cmp chlds and Production

Unit yields of the main crops in the Project Area are esllmatcd based on lhc statistics,
fictd information and farmers' household survey and are shown below:.

Crop Yield (tontha) Crop Yield (tonvha)
Wheal 3.0 Watermelon 30.0
Bailey 2.5 Tomato 35.2
Cotlon 2.5 Pepper 20.7
Tobacco 0.8 Cucumiber® 11.8
Potalo 28.0 Cabbage 40.2
2nd Potato 20.0 ‘ Olive 1.8
Maize 4.3 Fig 5.4
Alfalfa 12.0 Grape . 11.8

* : Cucumbkrs include the varieties for pickles. The yields of the
varieties for fresh fruits are estimated at moze than 20 tons/ha.

Based on the cropped area and the crop yield mentioned in the above, the production of
main ctops in the Pkojccl Area is estimated at about 2,700 tons of wheat, 10,700 tons of
colton, 890 tons of tobacco, 108,000 tons of potatoes, 52,200 tons of watermelons, 52,000
tons of vegetables, as mentioned below.

Crops Area (ha) “Yield (ion.fha) Production (lon)

Cereal 970 2.8°1 2.720
Colton 4,260 2.5 10,650
Tobacco ‘1110 S 0.8 390
" Potato 2,850 28.0 79,800
. 2nd Potatd 1,410 20.0 28,200
Fodder 540 ‘12.0'2 6,480 -
Watermelon : 1,740 30,0 52,200
‘. Summer Vegetable 1,550 " 22.6%3 35,030
- i2nd Vegetable - se0 ¢ 30.404 17,020
© - 'Other Field Crops - 320 4.8° 1,540
‘Olive - - 370 7 1.8 . 670
Fig 420 1 5.4 2,270
Other Fruits 320 11.8'6 © 3,780

Note: *1; Average yields for wheat and barley
*2; Yield of alfalfa
*3, Average yields for lomalo, peppers and cucumbers
*4; Average }wlds for cabbages, tauhﬂowers and leeks
*5; Yield of maize
*6; Average yields for grapes, peaches and app!es

(5) ' Famﬁhg'P_racliées and Farm [oputs

The farming works are usually carried out by farm familics, but most farmess hire
labors for planting, inter-cultivating {weeding) and harvesting, among which colton harvcstmg
(picking) requires the maximum labors. Land preparation, seeding of cereals, cotton and
potatoes, harvesting of cereals and potatocs, and transportation of inputs and outpuls are done
by tractors with attachiments, while other farming works are manually done, -



- About 66% of tractors have a working capacily of 35 - 50 HP, and 18% of them have
more than 50 HP. The tractors are owned at the rate of one per cight farm houscholds in
- Odeig district, 18 farm households in Beydag district and threc farm houscholds in Tire
distriet. Therefore, the average farmiand per tractor is 13 ha in Odemis, 26 ha in Beydag and
11 ha in Tire. Although the lractors are also used in the neighboring farmers on custom
operation basis, the capacity of tractor scems to be exceeding the requirement in the Project
Area.

Farmers usually use seeds and secdlings certified by the Government. Main variclics
of the major crops are listed in Table 3.1.4. The main sowing seasons for these major crops
are early to middie spring, while the second crops like potatoes, some vegetables and forage
crops are sown in latc summer, and cereals are sown at the end of avtumn.

Chemical fertilizers popularly applied in the Project Area are compound 20-20-20,
compound 15-15-15, ammonium nitrate, ammonium sulfate, urca, TSP, and potassium
sulfate. The standard dosage of fertilizers for major crops is tabulated in Table 3.1.4, though
the dosage largely fluctuates by farmers. The average amount of fertilizer annually applied for
the total cultivated area in the Odemis district is estimated at 540 kg/ha of fertilizer containing
© 21% of nitrogen , 190 kg/ha of 17% phosphate fertilizer, and 40 kg/ha of 50% potassium
fertilizer, according to the data from MARA. These amounts arc considerably high compared
to the average of the whole river basin (310 kg, 120 kg and 20 kg respectively). This is mainly
du¢ to high consumption in the larger cropping areas of potatoes and vegetables. On the other
hand, the total amount of manure available in the arca seems to be insufficient compared to the

“standard dosage. Farincts who are able to produce or procure manure generally apply it at the
rate of about 2 - 5 tonfha in a year or once in two years.

Various kinds of agro-chemicals are applied for crop protection. ' Insecticides made
from organic phosphale, carbonate, chloride, fungicides and herbicides are commonly used in
the area. However, the quantity and timing of appllcallon are not adequate dcspltc the rcpeatcd

* advice of extension workers.

"The cropped area has been widely irrigated by pumping groundwater. Irrigated crops:
are mainly cotton, polatoes, watermelons and several vegetables. The furrow irrigation method
is predominant in the area, Recently, however, due to the rise of irrigation cost resulting from
the lowering of the groundwater table, irrigation is not practiced sufficiently as it should be.

‘Generally, farmers are liable to concentrate on growing high profitable crops and often
neglect the proper crop rotation. Some farmers plant the second pomocs on the same ficld
after harvesling the first polatoes, or other farmers grow cotton on the same field cvery year.
Thus, in view of keeping soil fertility high and protecting plants from discases, improper
cropping patterns are often practiced in the area.

‘Table 3.1.5 shows the typical farming practices prevailing in the Project Area, which

are recognized based on the various reports and the results of farmers' houschold survey and
lield survey.
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(6) Livestock and Fishery Production -

Major livestock it the P;o_;cct Arca are catle and sheep, and goats ar¢ raised only in a
fow villages as shown below {Annex-E).

Cattle Shecp Goat

District  Heads Tllouse- [eads per Heads Hobse- IYeads per ileads House- Heads per’
holds house- holds house- holds house-
hold hold hold
DBeydag 2,645 ° 317 8 2,719 50 54 45 1 45
Odemis 24,851 4839 5 19,701 253 78 (L6624 109
" Tise 793 135 6 1,150 15 9 100 1 300
Total 28,29} 5291 5 - 23,610 318 74 - 1,807 16 113

“Souree: Provincial Office of MARA lzmir.
Remark:  The figures in this table show total villages in and adjoining the Projecl Area.

In the Project Area, about 33 % of farm houscholds are rearing cattle. Only 2 % of
fari houscholds are rearing sheep and goats. As for caitle, the rearing size is very small; 1-4
heads by 64% of rearing houscholds, and 5-10 heads by 27% of rearing houscholds, On the
other hand, the rearing size of shecp is rather large; 10-50 heads by 45 % of rearing
houscholds, and 50-100 heads by 36% of rearing houseliolds. Catile are raised near the farm
to produce small scale sales of milk (including dairy products) or meats mainly for home
consumplion. Eighty-three percent of the rearing houscholds raise cattle for milk production
“and only 3% for meats production. Sheep are kept in high mountain areas in the summer
season and in the villages in the winter season.

~ Bascd on the av crage heads of animals raised in the past 5 years, annual livestock
production in the Project Area is eslimated at about 20 000 tons of milk, 1,000 tons of meats
and 1,000 tons of cheese.

o _ There is no fishery produchon in lhc Pro;cct Area because of no pcrcnmal water bOdlCS
: a\'alhblc for fishmg ‘

3. 1.6 Irrigation and Drainage |
N Ient ga!io'n Water Sdurccs and Irrigation Arca

The irrigation water source in the Project Area depends almost all on groundwater. The
: ijccl Arca has largcly two groundwater basins: around Bey dag-Kaymake¢r and around

Odemis. These basins are part of the aforesaid Odemig-Tire Groundwater Basin. ' The
thickness of alluvium in the former basin i is a litlle more than 100 m, and more than 250'm in
- the latter basin at maximum,

" During the _f icld survey, an inventory survey was made on existing wells in the Project

Arca, and clarified that the number of existing wells in the arca is more than 2,000 as shown
below. '
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Item ' . Number of well
Private irrigation well

- Identified : 2,095

_ - Unidentified 75
- Cooperative irrigation well 3
Drinking water supply weil _ : 42

" Destroyed well 59
Tota) number of wells 2,302

Based on the above survey, it is estimated that about 51 MCM of groundwater may be
pumped annuatly from these wells mainly for 1rr1gauon purposes, of which approximately 11
MCM is supplied for the use of irrigation cooperatives, and appm\lmalc]y 40 MCM s for
privale usc.

The pn\"ltc wellsare concenlratcdly located around Mescitli and Y ¢genti at a density of
more than 30 wells/km?2, while that in the other area is usually in between 10 - 30 wells/km?2.
The power source for the pump equipment is electricity for 89.5% of the total w ells, and the
reraining are still operated by gasoline engines. The groundwater table usually stays around
20 m to 25 m below the ground surface along Kilgilk Menderes River, but it becomes deeper
gradually away from the river, and it reaches more than 40 m below the ground surface around
‘Odemis. Until 1992 the lowing of the groundwater table was remarkable along the hill foot
slope reaching up to 30 to 40 m below the ground surface, while that along Kgiik Mendercs '
River was not so big.

Based on the results of this survey, the arca which has been irrigaled during the
summer scason, though insufficicnily, is estimated at 9,200 ha as shown in following table:

Category . Number of well - Net irrigation area

; : tha)
Private irrigation . mose than 2,000 ) 8,500 *
Cooperalive ) :
- Kaymakgqt 1} . 60
- Biiybkavlucak 5 - 80(170)
- Kuglikavlucak : 7 . - 10(160)
- Yolisty - . . - 12 -, .°350
- Konakli ‘ 6 ©ho2000
Sub-total ‘ 31 : 700 .
Tatal - mote than 2,000 9,200

Note: *; This ifrigation area consists of 5,500 ha irrigated by farmess' own
wells and 3000ha irigated through buying water,

About 25 % of farmers in the Project Arca have (heir own wells and irrigate their .
farmlands of 5,500 ha according (o the results of the survey. In addition to these areas, the
farmlands owned by the farmers who have no wells have been unsteadily irrigated with
insufficient water oblained from well owners. Generally, the farmers who have not wells and
get irrigation water from their relatives or buy water {rom neighbors, ircigate their farmlands -
with a smaller quantity of water as far as possible, because it is their burden to buy water. The
water price varies from TL 20,000 to TL 125,000 for 1-hour irrigation through a 3" pipe,
which depends upon their locations. There are particular cases that farmers buy irrigation
water from remoté owners located more than 2-km away because of problemis in water price or
personal relations.
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In casc of planting cotton, farmers explained that four or five times of 7-hour irrigation
were given to their farmlands per 0.1 hain a crop scason. As this amount of irrigation water is
cquivatent to an irrigation depth of 550 mm at maximuri, it seems that they irrigate their
farmlands saving water to less than 70 % of the normal irtigation water requirements which
were estimated at 822 mm by DSI-I1 in the feasibility study of the Beydag Dam Project. From
this fact, the present total of the irrigated area is estimated at around 8,500 ha in the Project
Atea, although it holds some water stress in irrigation.

(2) - lirigation Sy sten

No public 1rrlgahon systern othcr lhan those of lmgalion coopcram'cs cxnsls in the
Project Area. ‘The majority of irrigation systems in the arca cofisist of a well and 3° dclwcry
pipe, which are privately instatled and operated. Five irri gation coopcratwes exist within the
Project Area as ientioned above. Several numbers of medium-sized well pumps with a
capacily of 20 ~30 liv'sec and a related pipeline system having 150 ~ 250 mm diameter subsist
in each cooperative.

Besides these existing cooperalives, two additional cooperatives of Kicitkaviucak-1{
(40ha) and Yolusti-11 (150 ha) were planned to be established in 1995.

(3) lmigation Mcthod

The furrow irrigation method has been practiced in most of the Project Arca, and border
and basin irrigation methods have also been practiced ia'a very limited area, especially for tree
Crops.

As to the furrow irrigation praclice, a ready-made 3* PVC pipe having several outlets
~ has been widely used, which can casily be connected to an existing well. The furrow direction
and lcngth are decided s0 as to reach water sufflcwml) to the ¢nd of the furrow without
, washng much waler. : -

_ i F ive sample arcas of 25 ha cach were sclcclcd in lhc fictd survey to identify the actual
' situations of the furrow leéngth and farm plot size. - The furrow length and farm plot area were
measured in the sample arcas on the topographic maps with a scale of 1:5,000, and the
mcasured results were checked in the fields. According to the result of this survey, farmers
-generally lake direction of furrow in parallel with contour lines in a steep area, and not in
paraliel with contour lines in a flatarea. The results of the measurenient of furrow leagth and
-farm plot size are summarized as foltows:

Length of l=urfow ol' lh'e Farmland in the Pioject Area (m)

item Samplel Sample 2 Samp}e 3 Sample 4 Sample 5 Overall
Land gradient 1/186 11260 11200 RIARL 17173 :

" Average 74.83 87.00 73.13 111.10 113.14 86.56

Mode 95.00 75.00 80.00 120.00 150.00 30.00
Max. 140.00 160.00 16000~ 270.00 180.00 270.00

~Min. 38.060 35.00 22.00 20.00 30.00 .20.00

- Sbdeviation 26.82 27.16 31.92 64.15 47.20 46.19



_ Fatin Flol Size in the Project Area (ha)

Item Samplél Sample 2 Sample k) Sample 4 Sample S Qverall
Average 0.72 0.84 1.05 0.95 1.02 0.91
Mode - 1.04 0.24 - 0.25 1.50 0.48 0.48

- Max. 2.09 2.08 3.30 4.02 2.86 4.03
Min. 0.12 0.21 _0.10 0.08 S 0.16 0.08
‘St.deviation 0.45 0.44 0.99 72 0.74 0.70

(4)  Drainage Condition

Excess water in a p]am arca and runoff from a mountainous arca flows down to the
Kigiik Menderes river through its tnbutanes which exist at intervals of 3~5 km on average.
Exisling roads parlly act as dsains, where the road surface is shaped by a concave cross
scétion, due to insufficient capacitics of the tributaries. The Kitgtik Menderes river, which is a
major {tood way of the Projcct Area, meanders in the lowland having vanous cross sections.
However, no serious flood damage has been caused since 1981, because some river training
works élong the Kitclk Menderes river have been made by DSI and extreme floods have never
occusred.

Any noticeablé drainage courses are not found on-farm tevel. Farmers try to catch
rainfall effectively for crop water consum ptiori in farmlands. At the time of the feasibility study
of the Beydag Dam Project carried out by DSI in 1986, 1,034 ha of farmlands nécded the
provision of sub-surfacc drains because of the high groundwater level of less than 1.0 meter
below the ground surface.  During the recent decade, however, the groundwater table has
lowered more than 10.0 meters due to the over pumping of groundswater, and the probtem of
sub-surface drainage has been dissolved, though almost all shallow wells located along the
Kiigitk Menderes river have been hindered from normal operation by such lowering of the
groundwaler table.

3.1.7 Ag'rlcultural Support'ServiceS and'Farmefs'. Orgénizations

(1) Agnculluml E\tcnsmn and Farmers Trammg

Agncuilumt extension and farmers' lrammg in the Pro;ecl Area are dcall with by the
District Agricultural Offices of Odemig, Beydag and Tire. The aclivilies of extension and
training are carricd out mainly through the Agricultural Extension and Applied Research Project

{AEARP, TYUAP) assisled by the World Bank. The numbers of extension staff in these
offices arc summarized below.

(Unit:_persons)

fxperls Beydag Odemis Tire Tolal

. Director | | 1 3
Agricultural engineer 3 8 ‘s 16
Veterinzrian 1 2 3 6
Agricultural technician 3 1 i1 25
Veterinary technician 2 6 7 15

Gther staff 6 14 8 28

Total 16 ) 42 35 93

" Source: Provincial Office of MARA, lzmir.

Several programs for extension and training are prepared and carricd out cvery year by
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the abo:vcgcxlension stalf. The provincial office provides financial and technical assistance to
their activitics. The main projecis {or extension services in the recent years are:

()  Agricultural cxtension application and research project
(i)  Second crops development project (potatoes, fedder, legumes, etc.)
(iti) Orchard managemeit project (grapes; ﬁc&chcs, plums, figs, etc.)

(iv) Livestock development project (promotion of vaccination and fodder
production, etc.)

Under these projects, various demonstrations and training have been conducled in
farmets' fields. By TYUAP, the extension workers obtain'_ lechnical assistance through field
expeniments conducted by the Agricultural Research [nstitute at Menemen.

During the period from 1995 to 1999, the provincial government will finance funds for
the projects on effective irrigation systems in some districts including Odemis, Beydag and
- Tire: Under these pro;ccts irrigation system using drip, sprinkler and mini- sprmklcr methods
will be examined.

In order to sirengthen the system for crop protection from discases and insccts, the
provincial agriculturat office is conducting K8D survey (investigations, identification and
evaluation of damages and diagnosis of plant discases), ficld tests on the optimum application
~ of agro-chemicals, and investigations of seedlings for cerlification.

Besides these, a series of ¢xlension meetings, educational courses and incentive
~ contests are organized for fatmers throughout the year, together with distribution of various

kinds of pamphlets to the farmers, chhmcal seminais for extension workers are somclimes
 hield in and outside the Province. ‘

Although extension workcrs are making their best efforts to conduct the extension
“ programs, there still exist some problems mainly due to the financial shortage. For instance,
only three local offices for village group technicians (VGT) have been established so far,
though cight offices should have been established in the Odemig district under the plan, and
" there cxists a shottage of training cquipment such as video-casscttes, copy machines, and
agricultural machinery for demonstration.

©(2) - Agricultugal Cooperatives

"The agricultural cooperatives are classified into three lypes, i.c., agricultural
dévelopment cooperalive, credit cooperative and sales cooperative. The agricultural
development cooperative is further categorized into such three types as village development
cooperalive, irrigation cooperative and fishery cooperative, thotigh there is no fishery
~ cooperative in the Project Area. The number of existing agricultural cooperalives and their

member in the Project Area are as shown below (Annex-E). -
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Itein Beyda Odeml Tire "~ Tolal

No. v Nooof .ol ~No.of  No.ol Ne o Noof
© eoopérative member coopcratnc membee cooperabive member cooperative member

Agricuitural development cooperative

- Village development cooperative 1 289 2 1,201 O 0 3 1,490

- Irrigation cooperative 0 0 5 980 0 0 5 980

- Fishery cooperative 0 0 4] 0 0 0 0 0

Agricultural credit cooperative” | 2 951 6 3279 o o 8 4,230

Agricultural sales cooperative 2 0 o 3 2,558 3 3206 6 5704
Note: *1; The business territory is nol limited to the village, in which the

coopedalive is located.
'2 The busingss lerritory is district-wide.

The wllage devclopmenl cc—operauves are eslabhshcd for better markeling of farm
producls In the Project Area, three villages have this type of cooperative, but their activitics
are limited only to the process and salc of olive and milk of a small scale. The farmers are not
aware of its substaniial role that will bring more benefit to farmers by selling their products by
themselves. ‘This is shown by the phicnomenon that farmers usually take two ways of selling
their products, parliculériy_ for vegetables and fruits. One way is to sell the products to
‘merchants in their fields before maluring, and the other is to sell the products at weekly markets
in rural towns. Therefore, most of the farmers may not be conscious of the role of
cooperatives in the sale of their farm products, and do not desirte 1o establish such cooperatives

Five irrigation cooperatives have been established by farmers for the operation and
maintenance of the DSI/GDRS-assisted groundwater irrigation schemes in the Project Arca.

_ Eight'villagcs in the Project Area have agricultural credit cooperatives, which provide
credits for such farm inputs as lertilizers, agro—chcmicals, and plaming materials to the member
farmers. Member farmers are living not only in those villages, but also in ncarby villages.

‘Each district of Odemigand Tire has thiee kinds of agricultural sales cooperatives (so- |
called Tarig) to deal with thiee respective products; cotton, olive (oil and fruits) and figs. The - -
coopcmlwcs pcrform such activities as purchasing products from growers and gradmg them.
These cooperatwcs are under the autharity of the agricultural sales cooperatives union.

(3)  Agricultural Credit

Agricultural credit sources for farmers in the Project Area are agncullural crcdll
cooperatives and branch offices of the Agricultural Bank (Ziraat Bankagi). - “In the province,
there are 97 ag: icultural credit cooperatives as a whole, of which cight coopcralw arc located
in the PrOJcct Arca (4 villages per cooperative on an average). These cooperatives were
originally established to provide operation funds and inputs to small to average-sized farmers,
Ho“ever currently large farmiers are also uulumg ceedit from these cooperatives. In 1994, the
‘number of member farmess in the P[OjCCl Arca was about 4,300, and the yearly loan amount
was about TE70,000 milliori. The operation funds of the cooperatives were oniginally financed
by the Agncu]tural Bank. 1L is estimated that gencrally 30% of loans were paid by cash, and
“70% were paid in kind such as fertilizers, agro-chemicals, crop seeds, agriculural machinery,
terminal irrigation facilities, etc. The upper limit of loan per farmer is TL120 million/year at



prcscnl If farmess want to take more loan than 1hc limit, they must directly apply to the
Agricultural Bank.

| Ge'ncra.lly the Agricultural Bank has its branch offices in districts, and local farmers can
get loans through those branch offices. The Agricultural Sales Cooperative Bank (Tarig Bank)
also provides loans for farming through the agricultural sales cooperatives.

@ Farm Inputs Distribution

Thére are about 15 privale stores in the Odemig district and S stores in the Beydagt
district dealing with farm input materials. Farimers can casily get farm inputs such as sceds,
fertilizers, agro-chemicals, equipment and materials fror these stores. - In addition, the
agricultuial credit cooperatives supply those malerials and equipment through the crcdn syslcm
as mentioned above.

The proviricial officc of MARA delivers the certified seeds of some crops and scedlings
of fruits trees based on the farmers' request every year. Particufarly for the seedlings of fruit
trees, the Odemig Fruits Culture Production Station Directorate, opcraled by the provincial
office of MARA, produces and distributes about 100,000 saplings of vines, peaches and
apricots in and outside the Project Afea. In addition, there are many private sapling nurserics
in the Odemis district.

lzmir province is the biggest manufacturing center of agricultural machincry in Turkey.
"There are about 50 manufacturers in the province, which produce almost all kinds of
agricultural machinery. Some manufacturers are also located in Tire, Torbali and Odemis, and

- provide casy access to farmers for the procurement of machinery.

(5) - Post-harvest, A gro-ﬁmccssing and Storage Facilitics

' The market channels of agricultural products are different by the kinds of products ‘As
will be mentioned in Scction 3.1.8, most potatoes, fresh f rults and vegetables are directly dealt
with by merchants at farm fields or are sold at local w: ccl-.iy markets, except vegetables like
cucumber for pickles. At present, there are a limited numbers of public storage facilities or
processing facilities for these products in the Project Area. Considering these circumstasices, it
is desirable to establish storage facilities and processing factories for polatoes to produce
potato-chips or starch, since potatoes are excessively produced these days. There are cold
- storages with a total capacily of about 35,000 tons for frésh fruits in [zmir.

1In case of ¢otton, about one-third of lhc products are sent 16 the ginning factory of the
 district agricultural sales cooperative, and two-thirds to pnvalc {actories. The agncu!lural sales
= ooopcmln'c in Odemis owns storage facilities wnh a total capacity of about 6,000 tons. There
arc about 15 private small-scale ginning factories in the Bey: dag arca, For olive oil, two village
development cooperatives and four private companies opérate processing factories. Odemis
District Agricultural Sales Cooperative deals with about half of the olive produced in the area,
and has a storage capacily of 40 tons. For dricd figs, the dealing sharé of the disirict
agricultural sales cooperative is very low, though the capacity of their storagc is about 2,000
tons. There are ten private processing factorics of figsin the iject Arca Cercal ¢rops are
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sold to TMO (Grain Marketing Board) and tobacco to TEKEL (Tobacco, Tobacco Products,
Salts and Alcohol Industry). For cereals, there are some small-scale flour mills and storage in
the town areas. The tack of storage lacilitics for potatoes, fresh fruits and vegetables seems to
weaken the lfarmers' standing in marketing,

3.1.8 Marketing and Prices

The markcllng of agricultural products in the Project Area is basically in the same
situation as thal in the whole river basin, Cereals and fodder are mainly.for home
consumption. Colt(_ni, olive and figs arc handled by TARIS. Potatocs, fresh vegetables and
fruits ate sold by merchants and the markets operated by municipalitics.

The prices of agricultural products and inputs are generally bound by the scasonal
Muctuation of production and market demand. Furtheimore, the high rate of inflation heavily
affects the price formation in the markets. The price escalation rate in the period from 1994 to
mid 1995 is estimated at about 180% in terms of the consumer price index. This resulted in the
discrepancy of the commodily prices at different points of time. The prices of agricultural
commodities in the Project Arca are cstimated on the basis of the 1994 prices listed by the
provincial agricultural office, the consumer price index, and the past trend of prlccs and are
shown in Sub-chapter 3.5 together with economic prices.

3.1.9 Farm Economy
| (O Crop Budgels

Crop budgets for the main crops in the Project Area are estimated on the basis of the
yield, inputs and prices as shown below (Annex-F). :

' Crop ~ Condition  Yield Price - Gross value Cost -~ Nel Value

‘(ton'ha) . (TLikg)  (TL 1,000/ha) (l‘LiOOtha) (TLlOOO«ha)

Cereals? - rainfed 2.8 - 7200 22,660 12,040 @ 10,620 |
Cotton Citrigated 2.5 45,300 113,250 = . . 31,420 * 81,830
Tobacco rainfed . 0 0.8 181,200 ‘144,960 73,730 71,230
Potato “irrigated ¢ 28.0 ;‘?.'50'0 210,000 © 48,060 © 161,940

Second Potato ilrigated 20.0 6,500 130;000 40,700 $9,300 '
Fodder rainfed 12.0 4,500 54,000 16,320 - 37,680
- Watermeton irrigated 300 5,400 162,000 33,690 128,310
Summer vegetables irrigated " 32.0 3,000 211,200 55,450 © 155,750
Second vegetables irrigated  25.0 . 5,400 135000 43,700 91,300
Olive rainfed 1.8 19,400 $ 34,920 23,600 : . 11,320
Fig rainfed 5.4 5,700 30,780 © 25380 - 5,400
Other frujts?? inigated  11.8 12,000 141,600 159700 81,900

Note;  * : Cereals include wheat, barley, ozl and rye, and are represented by wheat.
*%: Othér Mruits include mandarins, apple, pears and peaches, and are represented by fresh

grape.

According 10 the above table, such crops as potalocs, vegetables and fruils show high
profitabilily, but the wide fluctuation of prices brought about risk and instability in the farm
cconomy. The Government provides the supporl prices for cotton, tobacco, olive and figs
through SEEs and TARIS, and f'%rmcfs tend to select those crops as main crops in order to
stabilize their farm income. :
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{2) Facm Houschotd Bud gets

The present farm houschold budget is estimated taking the average farm houschotd
having 1.7 ha of farm lands. The estimate is made based on the results of the household
survey and crop budgets mentioned in the above paragraph. In the estimation, sclf-
consumption of crop products is counted as income, and family labors are valued in the
-production cost. The fam houschold budget thus estimated is as shown in the following table
(Annex-F):

: {Ti. miilion)
Hem Amount’
I. Gross Income
{1) Farm Income . ,
Crops 2453
Livestock 18.2
Sub-total of (1) 263.5
{2) Off-Farm Income : 147
Totatof] 2783
II. Eapenditure (T1. miltion)
{1) Production Cost 71.8
{2) Living Expense
Food 82.2
Education 222
Others . 645
Sub-total of (2) : 168.8
Totalof I - 240.6
IH. Net Resenve (T million) 37.7

According to the above table, the income of the household largely depends on the crop
production, of which value amounts to TL 245.3 million or 88% of the gross in¢ome.
.- Livestock and off-farm i income is a supplemental income source. The expenditure is TL 240.6
mlIIlon or 86% of the gross income. " Therefore, the net reserve is limited to TL 37.7 million
per household, and it is considered lha! this amount is nol sufficient to mmprovc the living
condition of the {3 ariners. ‘

3. 1. 10 Eaivironment |
(1) Water Quality
(@) Surface Water Quality

- DSI-11 conducted the water quality analysis at the proposed Beydag dam sitc as shown
in Table 3.1.6. Bascd on the Turkish water quality standard and the U.S, A Salinity
Laboratory Dngram the water qualities at the dam sile are categorized in Class 1, and there
would be no problem for its use for irrigation and drinking purposcs.

| (b) - Groundwater Qualily

DSIi-il conducied the groundwalcr qmluy analysis at 66 cxisting wells in the Klk;uk
Menderes river basin in June 1995 in order to check the degradation of groundwater quality
during the droughl years after 1985. Of 66 wells, 11 wells exist in the Project Area and the
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resutt of the water quality analysis is shown in Table 3.1.7. -According to this table, most of
the water samples show that the water can be used for both irrigation and drinking purposes,
cxcepl lwo water samples collected at Odemis and Biiyik Avlucuk tocated in the northern part.
of the Project Area. Thesc two samplés show boron contents, though permissible even to
sensilive crops according to the Wilcox Diagram.

© ‘Water Pollution Sources

The Study Team collected waler samples from the tower reaches of the drain flowing
from the mercury mine at Halikoy in the Beydag district. Analysis of heavy metals contents,
i.c., lead, mercury, zinc, copper and antimony, was requested of the DSI- I Iaboratory for the
same water samples and the results are as shown below,

: . ) {Unit : mg/ly

Fead ~Zine Mercury  Copper Antimony pH

- Sample 0.107 0.510 0.002 0.104 0.498 5.2
Turkish Standard* 0.500 3.000 0.500 5.000 - 6.0-9.0

Note; * ; Wastewater Discharge Standard

The above table shows that the contents of all the heavy metals are within the Turkish
standard of water quality cxcept pH. Morcover, the water drained from the mercury minc docs
not flow into the proposed Be)dag dam reservoir duc (o the topographic condition.

In the upstream area of Beyda dam reservoir, the main sources of water pollution arc

waslte water from livestock and houscholds in the Kiraz district, which flow into the river

- without any treatment. Under such conditions, the cutrophication of lhc_ dam reservoir will

possibly be caused by the phosphorus (P), nitrogen (N) and chemical loﬁygcn demand (COD)

contained in the waste water after the construction of the dam. T his |mp1c1 of euirophlmtlon
w1|l be evatuated in the further sludy : :

!n the Projccl Area, chemical fertilizer and a’gro—chcmicais are applied to agricultural
“lands. Based on the present amount of applicd farm inputs and cropping pattern in the Project
Area, the present total amounts of nitrogen (N), phosphorous (P) and agre-chemicals would be
1,400 tons, 210 tons and 70 tons respeclively, which are calcutated on the basis of a unit
application of 90 kg/ha of nitrogen, 13 kg/ha of phosphorous and 4 kg/ha of agro-chemicals
respectlively. The amounts of these farm inpuls presently used in the Project Aréa arc
compared to the national averages of farm inputs in 1990 cstimated by MARA; 70 Lglha of
nitrogen, 35 kg/ha of phosphorous and 1.2 l».gfh't of agro-cheniicals rcspccln cly. =

According to the analyzed data of water quality of both surface and grouhd\\'alér'
colléeted in the ficld survey period, degradation of water quality caused by nitrogen or
phosphorus was 1ol confirmed, Therefore, it is understood that the application amount of
these chemical fertilizers are stifl within a limitation of a natural circulation system. Moreover,

- damage to human health or catlle caused by agro-chemiceals are not reported in the Kiiglik
* Menderes river basin.
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(2) Ecosystem
- {a) Flora

According to the result of the present land use sirvey in the Project Area mentioned in
Paragraph 3.1.5-(2), only 5% of the total Project Area, or 1,000 ha of land, is undeveloped,
consisting of grasslands and riverbeds. [n addition to the above area, 250 ha of forest and
grasstand areas exist in the proposed Beydag reservoir area. According to the information
from the Dokuz Eyliil University in lzmir, the possibility of -existence of endangered or
vulnerable species is alimost nil judging from the existing information and data.

()  Fauna

Based on the check list for fauna in the Kiguk Menderes river basin prepared by the
Department of Biology, Middle-East Technical Universily, endangered or vulnerable species of
mamumals, fish, birds, feptile and amphibians are checked in the Project Arca inchiding the dam
sesetvoir area in collaboration with Dokuz Eyliil University. As a résult, no endan gered or
vulnerable specics are confirmed in the Project Area.

3) Soil Erosion
(@)  Soil Erosion Hazard

- DSI- prepared the planning report for the five watcrshed management projects in the
- calchment area of the Beydag dam. Of 43,680 ha of the total catchment area, 75%, or 33,040
ha, is covered by the scope of five projects.” According to the present land use and slope
classification mentioned in the planning report, the soil crosion risk is classified as shown
- below (Annex-L): S

Erosion Risk © Area (ha) " Proportion (%)

Tow sk’ 16,150 48
- Moderate risk - 7,500 Co23
- High risk C 7820 24
* Riverbed ele, © 1,180 4
Built-up Area e '
Total 33,010 100

~ Of the 1otal arca of 33,040 ha, around 7,820 ha, or 24%, prescnts a high risk of
crosioin mainly due to steep slope without any forest covers.

(b) - Watershed Mana gement Project

Of the above five watershed management projects, two projects are still being
implemented and three projects are waiting for implementation. The contents of the projects are
as shown in Annex-1.. The estimated cost is around T1. 284,000 million at the 1995 price
level. All the projects will be implemented in collaboration with the Ministry of Forestry
(MOF) and GDRS. According to the planaing report prepared by DSE, MOF will conduct the
~ reforestation and improvement of existing forest arca, while GDRS will conduct the
construction of rural roads related to the project arcas.
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- Compared with DSI's ptan, the reforestation area 1o be actually implemented will
become stinall, because local people don't want to change the land from existing grazing arca or
agricutural land to forest arca. MOF has a responsibilily for extension activity in the forest
area. However, MOF, even DSI and GDIRS, has no extension activity for the improvement of
soil erosion in the slope area in the agricultural and grazing lands. On the other hand, MARA,
which has responsibility for the above extension aclivities, is not included in the said project
aclivities and concentrates on the extension activity in the irrigated fand ina plain area where the
erosion risk is low.

(4)  Cultiral and Historicat Assets

“According to the information from the General Directorate for Preservation of the
Cultural and National Heritage, seven cultural and historical assets exist around the Project
Area. They arc Kaymakgi (anc:cnt cily), Kizilcaaviu (ancient cily and anclenl castle), Emiril
(ancient castic), Ovakent (ancient village), Konakh (ancient village), and Balabanly (ancient’
caslle). Those cultural assels exist in the built-up area of villages located in hilly arcas or at
higher clevations than the alluvial plain. Morcover, no cultural and historical assets arc
reported in the proposed Beydag, reservoir arca, also according to the information from lhc
General Directorate for Preservation of the Cultural and National Heritage.

(5)  Dislocation of People

According to the DSI-1I plan, most of the dwellers in Ciftlikkoy and Karaman and parcl
of the people in Bakirkdy and Yeénigehir need to be resctiled in other plac'cs' because of
construction of the Beydag storage dam, while people in Kurudere, Karaoba and Yaglar do not
need to be shifted. According to the information f rom DSI-If, the present land usc in the
¢ proposed reservoir area s as follows: :

Present Land Use © v Arca{ha) . - Proportion (%)
Agricultural Land _ S .
' JAnnual Crop ¢ 'i,010 . 68
" -"T1ee Crop - o 230 . 15
Forest and Public fand ' © 250 17
“Total 1,490 100

Qf 1,490 ha of the area 1o be submerged. 1,240 ha is private land and {o be acquired
uader the project, and the remaining 250 ha is gov .eramental land. OF 1,240 ha, 53 ha of the
‘dam construction site has been acqmrcd so far. The schedule of land achISlllon is not definite
due to a shortage of the government budget. Therefore, the detailed sun’cy concerning the land,
owners, land value and people's intentions has not been conducted by DSH-I1. '

After DSI-1I finishes the cost estimate of land value, the land commiltee, which is
composed of five officers of district government office, Ministry of Finance, district office of
MARA and DSI, will be orgam/cd in order to examine the land value and play as a mediator
between land owners and DS] before the implementation of the land acquisition. If the owner
or DS has a complaint about the niediation by the land committee, the case can be brought to
the court under the "Land Acquisition Law” revised in 1983, The land value judged in the
court will be the final. -

CL105-



3.2 The Project

3.2 Objectives and Scope of the Project

The main objectives of the Project are to irrigate l5 400 ha of net arca of farm land by
utilizing the available surface water and groundwaler in an efficient way tlirough provision of a
modernized and water saving irrigation system, to introduce advanced farming practices to the
irrigated arca and to establish an effective system for water managcmenl and operauon and
maintenance of the project fz acilitics.

In order to realize the above-mentioned objectives of the Project, the fotlowing scope of
the Project is envisioned:

)

(i)

(ifi)

(iv)
K

(vi)

(vii)-

Construction of an irri gation system consisling of main canals, secondary canals
and tertiary canals in order (o dlslrlbulc water from the Beydag slorage dam to
theimrigalion area inan cf ficient manner.

'Construction of a drainage canal system consisting of sccondary canals and

tertiary canals which will directly or indirectly lead excessive rain water and loss
of irrigation water (o the Kiigitk Menderes river.

Implementation of on-farm development, including the provision of @n inigation
terminal system, such as sprinkler and drip irrigation facilities, quatcrnary
drains, farm operation roads, land leveling, and land consolidation, if required.

~ Intreduction of im'prévcd farming practices, including the sclection of profitable
- crops and diversificd cropping system, proper and timely application of
- fertilizers and chemicals, and improvement of post harvesting and markcling
- system.

" Improvement of agricuitural support services such as agricultural research,
- agricultural extension services and agricultural credit, and improvement of

farmers' organizations such as village development cooperatives, agricultural
credit cooperativesand agricuitusal markeling cooperatives,

- Establishment of an effective watcr'nnnagemcnlIand O&M syslmﬁ including
“the establishment of water uscrs associations (WUA) and waler users' unions
(WUU), and

‘ Monitoring and cvaluation of irrigalion, agricuttural, and environniental aspects.

3.2.2  Potential Development Area

According to the result of irrigation suilability classification mentioned in Paragraph
3.1:3-(3), 15,100 ha included in Class I to Il is judged to be suitable for irrigation farniing
under the present conditions. [n addition to this area; 2,900 ha classificd as Class V can be
included in the suitable classification after the implementation of the Project because of
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following reasons:

@

(i)

Of 2,900 ha classified as Class V, 1,400 ha is affected by residuat salts brought

about by the high groundwater table before 1985. Judging from the information
obtained through the interview of farmers, however, those lands can be
considered as irrigable fand, because a proper drainage condition will be
provided through the construction of drainage facilities under the Project, and
as a resull, the residual sait would gradually be leached out. It is also judged
that the possrblllly of salinity probtems brought about by groundwalcr would be

~al most nil in future , because the groundivater table will not rise any more from

the present onc due (o pumping ‘batanced with groundwater recharge for the use
of irrigation purposes.

The remaining 1,500 ha is affected by foods from the Kiigiik Menderes river

and its tributaries. However, these lands will becomé suttable for irrigation
farming, because the possibility of inundation by lood is almost nil in these
areas alter the implementation of the Beydag dam and drainage improvement
undcr the Project,

From the above-mentioned reasons, the irrigation suitability classification under the
"fulure with project” condition will be changed from the present one to the followmg (Figure
3.2.1)

Suitability Class - Area (ha) Proportion(%)

" Class 1 13,400 68
Class11 " 4,000 20
Class 1II 600 _ 3
: Class IV '

FClass ¥ ‘ - -
CClass VI 600 . 3
' Village yards and Road 600 3
‘ Riverbed 460 - 2

~ Total: 19,600 100

According to the above-mentioned classification, about 18,000 ha included in Class 1 to
111 can be considered as the kand resources potentiat for the Project, The priority of land
devclopment should basically be given to the Class I, followed by Class 1l and Chss 11, as far
as the waler rcsourccs potential allows.

3.2.3  Water Availability and ‘Possihle" Irrigation ‘Area

(1)

G

Available Waler Sources

Groundwater

| According to the result 'of the study on the groundwater polential made in Paragraph
2.2.3-(1), 160 MCM of groundwater would be available annually in the whole Kigiik
Menderes river basin. Based on this quantily, the available groundwater quantity in the Project
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Arca is estimated at 32.5 MCM per annum based on the ratio of groundwater basin arez in the
Project Area to that in the whole river basin.

(b)  Surface Water

Although there run many tributaries of the Kiiglik Mendeses river through the Project
Area, no tnbulafy can be devcloped economically as a water source for lmgauon in the areca.
There are also some springs in the arca, but these are already used for other imigation areas than
the Project Arca and the water quantily available (o the Project is negligibly small. Therefore,
the available water source for the irrigation of the Project Area is only the Kligiik Menderes
river. According to the result of the hydro!oglcal sludy made in Paragraph 2.1.3-(3), the total
runoff in a year is 76.6 MCM on an average for the period of the last 22 years at the Beydag
dam site having 444 km? of the catchment area.

(2)  PossibleIrrigation Area

Based on the available water resources mentioned above and the annual average waler
demand of 617.8 mm, for which detailed calculation is mentioned in Paragraph 3.2.5-(4), the
possible irrigation area is obtained as follows, and the detaited ¢alculation procedure and result
are mentioned in Annex H. '

*. {Unit_ha)
Irrigation Acea by Taigation Afea by Total
Surface Water Groundwater
Nel Gioss et Gross Net (ross
lO,iOO {12,050) 5.200 {6,150) 15,490 (18,200)

13.2.4  Agricultural Development Plan
(1) Basic Concepl for Agricultural Dei-’elopnICtit'

: - The present agriculture in the Project Area is relatively advanced, bt its potential has
*_not been used to the maximum extent, and therefore the farmers intend to develop more in an
‘intensive manner. For the further development of the agriculture, however, shortage of
irrigation water is the most seiious constraint in the Project Area. It is therefore understood that
the supply of sufficient and stable irrigation water would be the prerequisite for the
development of sustainable agriculture in this arca. Apart [rom this water supply situation, it
“ should also be undesstood that the present farmm g and supporting activitics would have some
‘room to be improved in order to attain the project feasibility and to raise the farmers' income
level through the establishment of producll\c and advanced agricultuce in the Project Area, In
this regard, the agricuitural development plan will be formulated based on the following
concepts: ' ' |

(1) to formulate the reasonable cropping pattern and ‘propert crép rofation to
maximize the crop production,

(ii) 10 establish the improv_éd and practicable farming practices to realize the
proposed cropping pattern and yiclds,

(i} toimprove extension services to cope with modern irrigation famiing, and
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(ivy to improve farmers' organizations within the framework of the existing
' nstitutions.

(2  Farm Houschold and Agricultural Labor

As mentioned in Paragraph 3.1.5-(1), the average farm size for the total 3,300 farm
houscholds in the Project Area is about 1.7 hectares, while the agricultural labor force per farm
houschold is estimated at 278 of male and 2.58 of female. These labor forces are converted to
the adult men equivalent manpower applying the same conversion rates as mentioned in
- Paragraph 2.2.5:(1), and the manposwer per farm household is oblained to be 3.35 men.  Since

jtis expected that the situation of the labor force in the Project Area will not be changed in the
* future, the proposed agricultural development plan will be prepared on the basis of the
manpower obtained in thc above.

In the Project Area, hired labor is easily available, but most of farming practices would

be carried out by family manpower as much as possible in order to reduce the fabor cost.

- Furthermore, it is desirable that most of the proposed farming practices, except at the scasonal

Tabor peak, will be planned to be handled only by family labor power that is estimated about 67
man-days per month for an average farm household.

(3) Future Land Use

In the Project Area, the cultivation area wili not be increased in the future because of a
lack of newly reclaimable land, even after this irrigation project is implemented, and the
irrigated land will be rather decreased under the "future without project” condition due to the
excessive use of the groundwater as mentioned in Paragraph 2.2.5-(2). Then, the cropped area
under the "future without project” condition is estimated at 15,400 ha, consisting of 5,890 ha

of irdgated areaand 9,510 ha of rainfed area.” As for the "luture with project” condluon the
~ tolal cropped arca to be irrigated is 10,200 ha by surhoc watcr from the Beydaf reservoir, and
5,200 ha by groundwatcr -

)] Proposed Cropping Pattern

_ Referring to the present cropping pattern shown in Figure 3.1.5 and further taking into
account the following principles, the cropping pattern under the *future with project” condition
is studied: '

) Crops to be considered in the proposed cropping pattern will mainly be selected
from thé crops presently planted in the Project Area, since these cfops are suited
to the climatic and soil conditions of the Project Asea, and the local farmers are | -

- familiar with lhelrculhvahon '

(i)  The cropping intensity will be raised to 140%, which is allowable from the -
physical and cconomical vicwpoints as mentioned in Patagraph 2.2.5-(3),
though the maximun cultivation area of each crop will be limited to less than
30% of the total cultivation area, considering the uncxpected physical damage of
crop and cconomic risk.
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(iii)  The crops which highly respond to irrigation and have a high marketability will
- be selected for irrigated farming as much as possible. Especially for vegetables
- with a high response to ifrigation and high marketability, their cropped arcas

will be increased rather than tobacco, olive, {igs, poplars, ete.’

(iv)  Three-year crop rotation, which is prevailing in the arca, will be followed for
the cultivation of annual crops in order to nxaintain soﬁ fcrllltty and to prevent
soil-borne discases and pests. -

Coton and potalocs are the most iniportant cash crops in the Project Area. These crops
hlgh!y respond to irrigation, and most farmers give a high priority to the cultivation of these
crops. The cropping share of these crops should not be decreased under the "luture wilh
picject” condmon,_lhough very high cropping intensity of these crops is not appropriate in
view of the crop rotation and the balance of labor force. Thus, the cropping share of these
crops will be kept at almost the same level as the present one.

The cropping ratio of ccreal crops in the Project Area is lower than that in other areas of
the basin. This is mainly due to the lower piofitabilily than other crops. Especially for the
purpose of grain production, these crops are nol recommended to be cultivated more than the
present level. :

Watermelons and other summer vegelables, second vegetables, leguminous vegetables
and fresh fruits have a high response (o irrigation and a high profitability. Accordingly, these
© crops are recommended to be included in the cropping pattern as much as possible, if it is
adequate from the viewpoint of crop' rotation and labor use.

Cropping share of the fodder crops is low in the Project Area, though some parts of
' cereals are used for feed purposcs. Judging from the present situation of livestock production, '
- it may be said that heads of catile, sheep and goats will hardly increase in niear future, bul it is
stlll important to improve the current livestock production. For this purpose, it is necessary (o
increase fodder crops. The mclusmn of fodder cropin the croppmg pattern is also necessary to
“keep better ¢rop rolation.

[n the Project Arca, tobacco is cultivated at a relatively hi gh cropping intensity, though
this crop has a low response to irrigation. In addition, the production of this crop tends to be
excessive and is being controlled by the Government. Therefore, this crop wilt not be
“cultivated, at least in the irrigated land in the Project Arca. The tree crops such as poptars, olive
and figs will also be excluded from the irrigated land because of their low res ponse 1o irrigation
and their low profitability. :

Taking into consideration the above-mentioned principles, the proposed Cmpping
patlern in the Project Area is prepared as shown in Figore 3.2.2.

< 1i0-



(5  Proposed Farming Practices
(@) ' Scheduled and Collective Crop Production

‘From the viewpoint of profitable marketing, cspecially for vegetables, scheduled and
collective crop production must be very advantageous, because this makes it easier to uniform
the quality of products and to promote the scheduled and collective shipping. To realize this
production manner, the organization of active agricultural cooperatives is essential.

('b) Proper Applicalion of Farm Inputs under Modemized Irii galion

A$ mentioned in Paragraph 2.2.5-(4), the farmers in the Project Area have aircady
obtained the basic knowtedge of farmlng prdclices for the proposed crops. However, further
improvement for the application of farm inputs will be necessary under the modernized
irrigation practices.

Generally, the quantities of farm inputs such as chemical fertilizers and agro-chenticals
would be increased to raisc the cropping intensity following the proposed cropping patlern,
Especially for raising the cullivating ratio of summer and the sccond vegetables, increased
application of these farm inpuls will be inevitable. In addition, to achieve the proposed crop
yicld applying modcrm?ed irfigation, the appllcation of farm inputs should be increased
generally in most of the crop cultivation. However, excessive dosage of chemical fertilizers
and agro-chemicals will unnecessarily increase the production cost and cause negalive cifects
on the environment. Therefore, proper timing and quantity of these farm inputs application are
essential in the farming practices under the "(uture with project” condition. Table 3.2.1 shows
the proposed larming practices for main crops. '

In this proposed farming praclice, the labor baldnce by month per average farm
houschold is shown in Table 3.2.2.” As shown in this table, except for the scasonal labor peak,
most farming practices of an average farm houschold with about 1 7 ha'in fz arm size will be able .
to be managed by the family labor. : '

The increase of manure application is p'rcfcmblcr' for healthy crop growing and ;soil:
conscrvation. At present, most farmers who can get inanure seenm (o apply it to a Jarge extent,
and some farmers apply geeen cereals as green manure called 'Hasil'. Even under this present
condition, manure application shoutd be promoted for the conservation and improvement of
soil structure and fertility. From this viewpoin, it is recommended that livc’:stock raising be

romoted, expecting an increase of barnyard manure production and also recom mcndcd that.
~ additional green grasses be included in the crop Folation for the increasing of green manurc.

To realize the scheduled and collective crop production, the a_pplicaiion :un_il, qud_li[_y

and application method of cach farm input should be uniformed throughout the Project Arca as
much as possiblc through the extension works.

(¢)  Co-use of Farm Machinery

At ptcscht, many agricultural machines are used in the Project Area. However, most of
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them arc owaed individually, despite the farm size of the owners being retatively small, and
used incffectively as mentioned in Paragraph 3.1.5-(5). ‘Under the "luture with project”
-condition, therefore, agricultural machinery should be' utilized more cffectively foltowing the
systematic utilization plan, and al teast a part of them should be provided and managed by the
agncullural cooperative as common properlies.

(d) Introduction of New lfrigaﬁon Methods

Under the "future with pro;ecl" condition, sprinkler, drip and surface irrigation methods
wilt be introduced to the Project Area for the effective use of i itrigation water. However, the
most suitable irrigation method is iot always same by crop. In order to introduce the most
suitable icrigation method to the crops in the area, therefore, sufficient fietd trials should be
conducted, and a manual for new irrigation practices should be eslabllshcd before introducing
the new irrigation method.

(6)  Anticipated Crop Yietd and Crop Production

Alter implementation of the Project, the unit yields of crops will gradually increase and
teach the anticipated yields after 5 years from the start of irrigation. The following table shows
the anticipated yields and the annual crop production at the Ml development stage of the
Projeet, which are estimated based on the prescut crop yields, existing feasibility reports
prepared by DSI for the Beydag Dam Project and Aktag Dam Project, the farm household
survey conducted by the Study Team, and the data from the Irrigation Master Plan prcpared by
the Woild Bank in 1993 (Annet E).

Crop Crop Area (ha) Arnticipated unit Production (ton)
‘ yield
Cereal _ . 770 5.5 4,240
Colton © 4,620 3.5 16,170
Potato ‘3,080 33.0 101,640
2nd Polate & ‘ 1,540 . 28.0 43,120
Fodder - ‘ ' 770 18.0 12,860
- Watermelon . .~ .. © 1,540 . E - 35.0 ' 53,900
: Summer vegelable : 3,080 "27.3 84,080
2nd Vegetable 3,080 - 350 ’ 107,800
Green legume : 1,540 15.0 23,100
Fruits free : 1,540 : 15.0 23,100

(1) Livestock Production

- As mentioned in Paragraph 3.1.5-(G), the main livestock in lhc Project Arca are ca(llc
and sheep.  The total rearing heads of cattle in 1995 were about 28,000 in the wllages
concemed with the Project, of which aboul 60% (17,000 heads) were deemed to be reared in
the Project Area. This number of livestock is assumed to increase by about 15% (2,600 heads)
* within 10 years (Annex E).

Since the present rearing size is small and marketing conditions of livestock production
will not be much changed in future, the livestock production from cattle rearing will only be
_ increased following the natural trend under the "future without project” condition. However,
the rearing condition will be improved much under the *future with project” condition duc to
ihe increase of fodder crops as mentioned in Paragraph 3.2.4:(4), and will result in the increase
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of livestock production.

Most sheep are raised mainly in mountainous arca by a relatively small number of
housecholds, and furthermore, the recent trend of the number of sheep does not show a
remarkable change. Therefore, livestock production from sheep rearmg witl hardly be changed
even under the *futire with project” condition.

8) Sirengthcning of Agricuitural Suppott Services
(a) Agricultural Extension

For the successfill achicvement of extension work after the implementation of the
Project, the shortage of extension workers would occur, because they wilt have to be engaged
in the following activities in addition to the ordinary works being carried out:

() to promote modernized and water-saving irrigation farming,

(i) to establish a guideline for the delivery of irrigation water and crop production
‘schedule, -

(iii) “to guide the Agricultural Development Cooperative Union newly proposed under
the Project in optimum crop cultivation through the efficient water supply, and

(iv) todisseminate the results of icrigation techniques confirmed in the demonstration .
farm proposed in Paragraph 3.3.2-(3).

In order to éope with the above-mentioned situation, it is proposed to increase the
extension workers by 509 from the present number, and further proposed to 1mprovc their
working envisronment and to glvc them incentives for good performance.

(b))  Agricultural Credit

The shortage of supply of agncullural Cl’Cdll is not 1dcnl1ﬁcd in thc Project Arm at

- preseat, but the capacity of credit scems to be msumc:em after the unplemenhuon of the -
Project, because most farmers wilt have to get credit mainly from the Agricuttugal Bank [or the -
implementation of the on-farm development works, of which the totat cost will amount to about
TL 2,200 billion, which is equivalent to Ti. 237 million/houschold. In addition to this
investment cost, the farmers may nced to get another credit for the pronsion of the post harvest
and agro-processing facilities. For crediting such a huge amount of money to the farmers in the

" futisre, the bank should have enough funds, -md furthermore they have to snmph{y the proccs:, 7-
of appraising loan appltcanons and ease the access of small farmers lo mshluhoml crcdn

() Village Development Cooperatives

At present, the activities of village development cooperalives are not encouraging,
niainly because their number is less and their sizes are not cxtensive, which limit their activities
to a large extent. In order to improve this situation, therefore, it is pfoposéd to establish more
cooperatives and_incrcasc their members. It is fucther proposed to organize a Vitlage
Development Cooperative Union, which will consist of all village development cooperatives in
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the Project Area, expecling the slreﬁglhcning of their standing against dealers, wholesalets and
tetailers for keeping reasonable prices of the farm products and establishing a proper chanriel of
information on markets. S

The Village Development Cdopcrativc Union will have lwo working sections; the
farming scction and the marketinig scction in addition to the supporting section of administration
as shown in Figure 3.2.3, and the duties of the respective working sections are mentioned

below.

(i) Duties of the farming section are to guide member farmers to:

follow the scheduled farniing to avoid surplus production and to lessen the

peak of tabor requirements,

standardize crop varietics to get high valuation of the products at the markets,
arrange farm laborers within the member cooperatives or inter-region, and

arsange the cooperative usc of agricultural machinery within the nember
cooperalives to avoid cxcessive investment for the procurentent of these
machinery.

(i) Dutics of the marketing scction are 10 guide member farmers to:

arrange collective shipping to raise the markeling power,

make the proper grading and packing of agricultural products to give a

i avorable impression to the markets,

arrange the cffective procdssing and storage of a_griéuﬁural' products to get -

~ additional value on the products, to control the amount of fresh products, and -
* tofind the besl sales timing,

. perform the profitzab:lc: marketing of agﬁcuttural products at ihc x’vhol'csatc

markets, and

collect market information to sclect profitable crops for the next year.

{9) Marketing of Products

Crop production will increase after the implementation of the project as shown in the

following table.
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: Present Condition ~ Tuture with Project Condition Ineremental

Crops “Area | Yield Production Area Yield Production  Production

. (ha) :(tonfha) - (tons) . (ha)  {ton/ha)  (tons) (tons)
Cereals 970 2.8 2,120 10 5.5 4,249 1,520
Cotlon 4,260 2.5 10,650 4,620 3.5 16,170 5,520
Tobacco 1,110 08 390 - - - -890
Potato 2,850 28.¢ 79,800 3,080 a3.¢ 101,640 21,840
Second Potato 1,410 20.0 23,200 1,540 28.0 43,120 14,920
Other field crops 320 4.8 1,540 - - - -1,540
Fodder © 540 120 6,480 770 18.0 13,860 7,380
Watermelon §,740 . 30.0 52,200 1,540 350 53,900 1,700
Summer vege. 1,550 320 49,600 3,080 45.0 138,600 892,000
Second vegelables 560 250 14000 3,080 27.0 83,160 69,160
* Green Legumes - - - 1,540 15.0° ' 23.100 23,100
Olives 370 1.8 670 - - - -670
Figs 420 sS4 2270 - . - -2,270
Other Frujls 320 11.8 3,780 1,540 150 23,100 19,320

Cercals and fodder will be consumed for home consumption. Annual self-consumption
of ceréals will increase from the present 290 kg/household to 460 kg/houschold in the future.
Fodder producuon will contribute to livestock production saving commercial feed. Production
of cotton will increase by 50% in the fulurc and be marketed ihrough the present marketing
channel of TARIS. Production of potatoes will reach 145,000 tons, of which about 14,000
tons will be sold to the large cities like Istanbut, Ankara and {zmir, after the deduction of self-
'consumplion. ' '

Production of vcgc!ables and fruits will drastically i increase from 120,000 ton at the
current level, to 320,000 ton in the future. As mentioned in Paragraph 2.2.5-('), the demand
for vegetables and fruits are steadily c\pﬂundlng in the domestic and international markcls and
increased produchon will be mainly sold to these markets, : '

(10) . Crop Budgcts

Crop budgcls under the *future with pl’OjCCl" condmon are cstmmlcd on thc b’iSlS of the
yiclds, inputs and prices, as shown below:. : -

Crop Yield Price Gross value ~ Cost Met Value

(tonfha)  (TLikg) (TL 1,000/ha) (TL 1.000:ha) (TL. 1,000ha) .
Cereals* 55 . 7,200 44,400 18,730 25,670
“Colton 35 45300 158,550 47,470 . 111,080
Potato . : 33.0 7,500 247,500 65,130 . 182,370
"Second Potato 28.0 6,500 - 182,000 57,020 124,980
* Fodder : 18.0 . 4,500 81,000 29,130 © 81,870
Watermelon 35.0 5400 189,000 | 146,980 142,020
Summer vegetables 45.0 5,000 225,000 © 81,900 - 143,100
Second végelables . 270 5,400 © 145,800 61,790 84,010
Green Legumes 15.0 11,600 174,000 46,580 127,420
Other fruits {fresh grapej**  15.0 12,000 180,000 49,800 130,200
Other fruits (Citrus)** 25.0 9,000 225,000 66,050 158,950

Note; *: Cereals are tepresenled by wheal, and include value of sub-produets (straw).
t4:  Other fruits are represented by fresh grape and citius.

Net production values per heetare will increase to 242% for cereats, 136% {or collon,
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