- Thls populatlon influx and appearance of new mdustmes has had a large impact
on the soeio-cconomic Structure of the area. Neverth_eless, _agx‘lcu]ture remains the
prime industry of the Study area.” The bulk of secondary industries as well are

agricultural related, relying on the ‘marketing and processing of farm products. |

3.3.3 Farm Scale and 'i;énd Ownership.

Survey of farm household with’ regards to cultivable area, cropped area
(xrrlgated and non-irrigated-wise, crop-wise, fallow area), leased area, and area by '
hire-farming was condueted by DSI in 1985 for the Study area and ad]mmng areas..
{see Table 3. 3 6) '

Analysls of farm scale and land ownership was performed by the team for the
area west of the Hurman river and one portion at the east of the Hurman river (east

Tamr area), for whmh date was available.

B, ??3 farm households (Table 3.3.7) were surveyed '3,583 on the east bank and
3,180 on the west bank. Total eultivated area is 44,913 ha. Survey of tenant farmers
on the west bank (Table 3.3.6) of the Hurman river identified 27 households with
farmed area of 1,698 ha. Tenant farmers according‘ly are only a small fraetidn’ of the
farmers in the.area. One hundred eight (108) farms belong to abserteé landowners

{who lease their property to other farmers)

As DSI survey data is c_orrelatéd hamlet-wise, it is-not possible to distihgﬁish
gravity irrigated area and pump irri'gat'ed area. However, on the basis of hamlet

location, the followmg‘ conclusions are drawn (see Fig. 3.3-1):

@© Average owned farmland per household in Tanir, Aritas and Altinelma in
the area of north Afsin targeted for pump irrigation is 11.23,411..:3'0.ar.1d
8.95 ha/household respectively, whieh is higher than the average for fhe
overall area of 10.28 ha/household. ' '

@ Average owned farmliand per household in Koture, Alimpinar and Tombak
in the area of south Afsin targeted for pump irrigation is 3.20, 4.68 and
3.52 ha/household, respectively, which is considerably lower than the

average.

<) Average.cultivated area per farm in the area targeted for_.gra_irity
irrigation varies greatly from 3 to 15 ha, However, at Kerker, Kabaagas -
and Esence in the catehment of the Goksun, average cultivated area 1s a
rejatively hlgh 10 ha. ' '
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.@  Number of farm households on the east bank is’ 3,683, A\)erage' farm size
is 5.13 ha, Farms under 5 ha comprise 80% of-the total mdlcatmg that

relatively small farmers are numerous.

® 20% of cultlvated a!'ea, or 6, [!{18 ha, on the Hurman weet bank is 1rr1gated.
' .Wlth regards to the east bank, the percentage is estlmated to be very h]gh

on the basis of field reconnaissance. -

' Farms were classified into 7 types for survey: 2 ha or l.ess, 2 .1~57 0 he, 5.1~10 he,
10.1~15.0 ha, 15.1~20.0 ha, 20.1~ 50 0 ha, and over 50.0 ha. Reeults are, shown in Table
338and3393nd1~‘1g.331. ' '

Of the 6,773 farm households who own their land, farm scale of 2.1~ 5 0 ha is the
most common at 37% of the total, Next is 5.1~ 10 ha at 26%, and-2 ha or less at 20%.
Farms under 10 ha in size comprise 82% (5,564) of the total. Farms of 10.1~15.0 ha
comprise 10%, and only 8% are over 15 ha. -

Table 3.3-7 .-Farm Seale

No.of Farms | : _ . %
~Farm Scale ‘East, West ’i‘otei Eaet'. 1 West, Total
Bank* Bank* ‘Bank* | Bank®

%ha | asr| ser| ussa| 1se [ a2 | 200
2.1-50ha 1132 | 1ss9 | 2401 | sne | 426 | 368
5.1-.0.0ha 1,146 573 | 1,719 | 32.0 180 | 254
10.1-15.0ha 402 283 685 | 112 | 89 | 101
15.1-20.0ha 196 48 244 5.5 15 3.6
20.1- 50.0ha 205 ss| 28| 7| 10| a5
sodba 55| er| 4 04 | 08 0.6
Total 3583 | 3,90 | 6773 | 1000 | 1000 | 1000

*of Hurman river

Almost all farmland in the the Study area is privately owned by the farmers
themselves. Neither communal nor government run farms are seen. No well-
organized and active farmer groups are currently present. - The only estabhshed
farmer relatlonshlp at present is that tradltmnally emstmg between farmers ownmg

irrigation pumps, and farmers borrowing the same.
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Tahle 3 3 8 Present Farmlnq Syatem

Name of No of L Land Holding 01a551fication(mo. of Farmer} S Teﬁant
- - 2.1=. . 5.,1- 10,1- 15,1~ 20,1~ 50.1- Sub- -
VLllage Parmer ©o=2,0 =5.0 .-10,0 -15.0 -20.0 -50.0 {ha} -total Farmex

Altinelima - 358 . 17 107 122 .55 32, 25 0 358 1
Tanir oo 219 A7 61, 71 29 .13 22 6 219 0
Bmirilyas = 100 . 19 45 17 0. 5 4 0 100 0
Raragoz - 122 . 320 43 34 4 5 4 0 122 7
‘Bakrak - . 238 . 19 . 76" 1 4 ~15 15 1 238 Y
Conanbeyli - 205 . 9 37 67 32 26 .30 4 205 0
Tgdemlih = 54 14 . 22 16 - 1 L 0 Q 54 Q
. Tombak 147 60 46 36 -5 0 0 0 147 -3
Sogueak 81 - - 6 -9 - -38 22 . 5 1. o 81 0
Nadir : - 118 .23 49 33 | 1 1 -0 115 2
Kamiscih 136 - . 42 61 T 28 3 1 1 0 136 1
Kargabuka 331 12 . 54 59 6 0 0 0 131 )
Deveboynu 58 .28 23 .. 5 2 0 0 0 58 -5
Koture 74 34 28 9 3 0 0 0 74 0.
" Poskoflu -48 5 16. 15 7 .5 ] 0 48 -2
.-Alh.Kasabus 8 1 B B 0 0 0 0 0 8 0
Tilavsun 180 - 11 66 60 26 12 5 0 180 0
Cagilhan - 50 . 6 21 10 3 4 6 0 50 0
Altas 100 8 46 - 31 9 4 2 0. 100 0
Kabaagac - .57 i 15 | 21 9 3 6 2 57 1
Kerker 36 4 17 o9 1 1 23 1 36 2
. Ordekkoy _ b0 7 18 19 9 5 2 0 60 0
_Koy* - - 30 8 1§ ] 0 0 0 0 30 0
Alimpinar. - 136 - 25 72 o 32 5 1 1 0 136 0
‘Ercene 9 1 1 7 0 0 0 o ] 1
Izgin 239 21 44 131. a2 7 4 Y 235 0
Esence = - 133 20 23 029 24 13 24 0 133 0
Kangal 41 8 8. 14 5 2 4 0 41 1
Aritas . 265 8 53 107 34 27 36 0 265 0
Total '[ 3,430 466 1,084 1,097 385 188 196 14 3,430 27
Table 3.3-9- " Present Farmlng System (Compospd Percent)
- Name of No of Tand Holdlng ClaBSlflcatlon (%)

7.1- 5.1~ 10.1- 15.1- 320.1- 50.1-
Village Farmer- .=2,0. =5.0 =-10.0. -15.0 =-20.0 -50.0 (ha)

Altinelima 358 4,7 29,9 34.1. 15.4 8.9 7.0 0.0
Tanir . . 219 1.8 27.9 32.4 13.2 5.9 10.0 2.7
Emirilyas ~ 100 19.0 45.0 17.0  10.0 5.0 4.0 0.0
Karagoz - .- 122. 26,2 35.2 27.9 3.3 4.1 3.3 0.0
Bakrak. .. 238 3.0 31.9 29.8 17.2 6.3 6.3 0.4
Conanbeyli ~ ‘205 . 4.4 18.0 . 32.7 15.6 12.7  14.6 2.0
Igdemlih 54 25.9 40.7 29.6 1.9 1.9 0.0 0.0
Tombak . - 147 - 40.8 . 31.3 24.5 @ 3.4 0.0 0.0 6.0
Sogucak - - 81 - 7:4  11.1  46.9 - 27.2 6.2 1.2 0.0
Nadir ' - 115 - 20,0 -~42,6 28.7 7.0 0.9 0.9 0.0
Kamiscih - 136 30.9 44.9 20.6 2,2 0.7 0.7 0.0
Kargabuku™ 131 9.2 . 41.2 45,0 4.6 0.0 0.0 0.0
Deveboynu 58 48.3 39.7 B.6 3.4 0.0 0.0 0.0
Koture- " - .74  45.% 37.8 2.2 . 4.1 0.0 0.0 0.0
Poskoflu ig i0.4 © 33.3 31.3 - 14.6 10.4 0.0 0.0
. Alh.Kasabus - 8 = 12.5 7.5 0.0 0.0 0.0 0.0 0.0
Tilavsun. - 180 6.1 36.7 33,3  14.4 6.7 2.8 0.0
Cagilhan 50 12,0 42,0 20.0 6.0 -.8.0 12,0 0.0
Altas 100 8.0 -46.0 31.0 9.0 4.0 2.0 0.0
_Kabaagac 57 . 1.8 26,3 -36.8 .15.8 5.3 10.5 3.5
XKerker - -~ .36 11.1 47.2 . 25:0° . 2.8 2.8 8.3 2.8
* Ordekkoy " 60° 11.7 . 30.0 31.7° 15,0 8.3 3.3 0.0
Koy* - 30 26.7 .53.3 20,0 0.0 0.0 0.0 0.0
Alimpinar 136 18.4 52.9 23.5 3.7 6.7 0.7 6.0
Ercene -9 11.1 11:1 77.8 0.0 0.0 .. 0.0 0.0
Izgin . 239 8.8  18.4 54.8 13.4 2,9 1.7 0.0
Esence 133 15.0 17.3 21.8 18.0 9.8  18.0 0.0
Rangal 41 19,5 :189.5 34.1. 12,2 4,9 9.8 0.0
Aritas 265 3.0 -206.0 .40.4 12.8 10.2 13.6 0.0
Total .~ 3,430 13.2 30,7 “31.1 10.9 5.3 5.6 g.4
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Parming System Map




In genera_i under irrigétibn projecis carried out by the General Directorate of
Village Serviées, irrigation management is carried out by farmer groups under the
supervision of the Directorate; however, no such organization is present in the Study

area.

3.3.4 Regional Administrative Agencies

Administrative a'geﬁcié's in the Study area include offices for health, education,
fami_iy registra'tion, le.gal _affaifs, police and agricultural technology extension
located at the district seats in Afsin and Eibistan. There are also various national
goﬁefnrﬁeﬁt"égehéies includi.ng-"_a' TKY branch office at Elbistan (Trans Turkey
Highway) responsible for highway construetion and maintenance, a TEK (Turkish
Electrici{y 'Authori.ty) operated. thermal generating plant in the area and the 2.04

office of DSI’reSporisible for construction of water use facilities.
Regional agencies related to agriculture are as follows:

@ The government run sugar plant is located adjacent io the Study area, and

provides farm management support to sugar beet producers.

@  The Afsin_ Fruit-tree Nursery Research Station under the Ministry of
Agriculture, Fisheries and Rural Affairs provides improved seedlings to

farmers,

@ Branches of the the Turkish Agricultural Supply Orgénization {(TMO) are

located at Afsin and Elbistan and provide various farm inputs to farmers.

@ The Elbistan office of the Soil Product Office {TMO) purchases cereals

and beans produced by farmers in Afsin and Elbistan distriets.

®  Branches of the Agricultural Bank and Sugar Bank at Afsin and Elbistan
provide guidance to farm finance cooperatives {operated by the farmers

themselves) at the village level.

® An Agriculture Society, membership open to all farmers, is located in

Elbistan and provides a forum for exchange of agricultural information,

In addition, the branch office of the General Directorate of Village Services at

Kahramanmaras oversees construction of minor rural infrastructure.
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"3.4 | Agriculture

3.4.1 Present Cropp'ing Pattern
There are- flve major crops being grown in the Study area, They are wheat,
barley, sugar beet, dr-y bean and chick pca, accountmg for- over 80% of the total'

area. Although limited cultwatlon of fruit, mamly grape, is observed in some part,

most of it is'on the h}lly 51des and very httle is mcludcd in the Area. o

. Two pleces of mformatlon are avaﬁable about the current croppmg patterns in
the Study areat- one has been obtamed from the survcy results conducted by DSI and'
the other by Agmcultural Englneermg Ofﬁce (AEO) DIS's study contams the results
of the survey conducted for the PI‘O]eCt area (Table 3 4- -1). The survey conducted by
AEO covered. the areas managcd by AEO m Afsm and Elblstan coverlng 103 000 ha.
There are no major differences observed between the two studies as to the overall

cropping patterns.
From Table 3.4-2, the following c'rol-)piufg pattern is indicated.
4y Wheat, barley and ehick pea account_ for nearly 70% of the total erops. In
particular, their eropping rate is over 80% in the highland uré.us (the place
being planned as the pumping area) where irrigation is difficult. All three

crops can be raised in farmland without irrigation facilities.’

Tablc 3.4-1 Cropping.Pattern in Irrigable Area

D}"y Bean 2,473 ha(31.9%)
Wheat 1,961 ha (25.3%)
Sugar Beet 1,749 ha (22.6%)
Poplar ' 467 ha( .6.{'}%)
Sunflower 417 ha( 5.4%)
Other Crops 683 ha ( B.B%j
Total 7,750 ha (100.0%) -

@  Of the ten different perennial crops seen in"t'hé‘pattéi'h, 'ohly"whéé-t' and
barley can be raised during winter. 'This fact shows how severe the

climate conditions ean become during that period in the area,
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To summarize the situations of the Study ares, it can be said:

' ®  Cereals and p’uise_s are predominate. However, this appears due to -
constraints on cr'opping (mostly lack of irrigation), rather than the actual

- desire of the farmers to raise mainly these crops. This was also borne out

in mtervlew survey with farmers in the area.

@ Exceptlng the perennial erops and cereals, chances - are slim fer-shéeessful'
growing of crops duf‘-ing winter. These peints should be taken into

consideration in selecting crops to be introduced in the future.

3.4.2 Labor Foree

There are 6,800 farm households totalmg 38,800 persons in the Study area,

Latent farm famlly labor is estimated at 21 400 persons.

Farm family labor supply in the Study area is thus calculated as fo]lo’wé;' N

Labor population: 21,400
Actually employable labor force: 21,400 x 0.95 = 20,300 _ :

Annual labor supply: - 20,0600 x 300 days = 6,090,000 man/days

This is a monthly average of 507,000 man/days per month.

Labor demand during peak months on the basis of cropping pattern and cropping

rate is as set out below: (Appendix V. Table V-2)

May 301,400 m/d (surplus labor: 205,600 m/d; surplus rate: 41%) -
Jun 238,400 m/d {surplus labors 268,6:00 m/d; surplus rate: 53%)
Jul 289,300 m/d  (surplus labor: 217,700 m/d; surplus rate: 43%) |

Aug 282,200 m/d (surplus labor: 224,800 m/d; surplus rate: 44%)

As can be seen from the _aboire, ‘there is ex_cess_ farm labor supply in the area.

There is thus ample leeway for introduection of labor intensive farming p'racticés._
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3.4,‘3 : eroppir.lg'

'Al-th.ou'gh tﬁer_é is'apprb}_c. 400 mm of _annuél_ preeipitatien in the Study area, about
30% of it comes in the form of snow during December, January and February.
Therefor'-e,'. only less than 300 mm of preeipitation from March through Novemf:e‘r can
be- directly used for 1rr1gatmg the farm land. However, it rains very Ilttle during
June, July | and August where the temperature is the highest. Under such conditions,
it is not possxble to supply water to crops in' the land without a.dequate irrigation
facil'iti.es.. Under such envxronmental conditlons, each farmmg unit in the Study area
decides on what crops fo be grown based on such factors as the climatic condltmns of
the year, price of the crops and demand- supply Sltuatlons. The farming in the area is
basically one-crop-per-year rotation, but several variations exist. Fig. 3.4-3 shows

the standard patterns'. '

Fig. 3.4-3 Typical Rotation Pattern (Present}

Area First year Second year Third year
Wheat
_ (Oct.~Jul) Dry bean
Irrigated Area Sugar beat Barley {Apr.~Sep.}
(Mar.~Nov.) (Oct.~dJul.) Wheat
: Dry bean (Oct.~Jul)
(Apr.~Sep.)
Chick pea
Dry Area Wheat, (Apr.~Aug.} Wheat
{Sep.~dul.) Barley {Sep.~Jul.)
(Oet.~Jul.)

As to farming of major crops in the aresa, information was gathered from
Agricultural Engineering Office and interview survey of farmers. Although the level
of cropping technology in the Study area is generally slightly lower than the nation as
a whole, fa'rm ma’ehihery is widely used. The results of survey centered on the
farmers pomt out that some differences exist from farmer to farmer in such matters
as the amount of seeds to be sown, that of fertilizer to be used, the timing of seeding
and the period of harvesting. - Vegetables and {ruit, except grapes, are raised only in
very limited areas and most of the produce is.for self-consumption. An interview
survey was also made on the possibility of growing apples and apricot, On the basis

of fi'ndings, the Afsin Fruit-tree Nursery Research Station is of opinion that high-
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grade'épples'and apricot can be grown in the area if provided with . adequate
irrigation. ' '

The following table summarizes the results of the interview survey, . -

(1) Wheat
Variety ' : BEZOSTIA (‘Iir-ri.ga'ted aréa} -
YERLIOFIS (Dry area) . . .
Seeding - :  Oet. the 15th (allowed one month)
' ' ' 150kg/ha, mix seeding with agro chemical
(Kortheol 15).2 kg per 1,000 kg
Férfiliéer‘ C . Ammonium ‘Pho-sph'ate 2..00k_g/'h'a. _

- Apr. the 15th,, Ammonium Nitrate 150kg/ha

Agro Chemieal : Not applied (Extension Station recominended to apply
herbicide in April). o
Irrigation H Oniy irrigation area;
The 1st ti.me-é-#—-—May the Ttﬁ
The 2nd t.ime —————— May the 25th
The 3rd '_1.:irr..;e---—‘——.]un. the 15th

Harvest t Jul. the 15th; combine use; capacity: 10-15 ha/10hrs,

Yield : - 1987 Irrigated area -—--—--—-——-- 3,000 kg/ha
Dry. area . 9d0 "
1988 Irrigated areg ——---—-r—-- 3,000 kg/he
Dry area 1,500 ™
Plow : Plow (Tractor _65=HP) ""“‘“f'-_ capacity: 4.h_a/day
Disk harrow - 9 "
(2) .Barley
Seed : Same as wheat in the case of winter crop. .

Mar. the 20th in the case of spring crop.
Fertilizer : Same as wheat.,

Agro Chemical : Same as wheat,
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(3)

(4)

Irrigation
Harvest

Yield -

Chick pea
Seeding
Fertilizer

Agro Chemical

Irrigation
Harvest

Yield

Dry bean
Seeding

Fertilizer

Agro Chemical

e ) L)

or

-

e ..

.o

None -

Jul: the bth.; combine use; eapacity: 10-15 ha/10 hes,

1987 Winter harvest -—----------- 1,300 kg/ha
Spring harvest —---—----w—vmv gop "
1988 Winter harvest ~~------------ 1,800 "

Spring-‘"'hafvest tYpé 6ccupied 70% of the total cropping
area, and the remaining 30% was accounted for by the

winter harvest type. However, cropping area of winter

harvest type is inereasing in recent years.

Apr. the 20th (allowed one moﬁth} 100 kg/ha
Input compound 20-20-0, 150 kg/ha at seeding time.

Not applied (Extension Station is encouraged to apply
fungicide and insecticide and it is expected to increase
the yield 40%.

None

Depend on man-power on Jul. the 20th.

1987 700 kg/ha
1988 90¢

- Apr.-the 25th, 120 kg/hsa.

The first time : Compound 20-20-0
250 kg/ha
The second time . : Ammonium Nitrate
| | 150 kg/hag/ha
Insecticide —---n---m—- Apr. the 15th

Terefran 1,800 g/ha

Herbicide ——————er-mr Jun. the 5th
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' Maiathibh' 2,000 g/hg .
Rogor 40 1,250 "
~ Fungicide ~~~smememonnes Dlthane 9-78 2,000 g/ha_;- ‘
| Malprex 1, 500 g/ha

irrigatioﬁ CLoe Followmg season (8 tlmes) . _
May the 25th Jun the 10th, Jun the Zﬂth,
Jun ‘the SUth, Jul. the lﬂth Jul the 20th,
Ju1 the 30th, Aug the lﬁth

Harvest : Sep. the 15th; by man—powe_r; requirement: 30 persons/ha
Yield : 1987 e 1,750 kg/ha

1988 ~~-rme 1,800 "
Plow - . : The 1st tlme ———————— e Oct, the 20th

Plow (tractor) 4 ha/day

The 2nd time ~=srr=r——mmm Apr. the 15th

Plow (tractor) 5 ha/day

Ridge ¢ May the 25th; réquireiﬁenf: 30 persons/ha

{(5) Sugar beet

Variety . 1 JULIA, BELLA
Seeding :  Mar. the 15th 3.48 kg/ha (Afsin),
3.74 kg/ha (Elbistan)
Fertilizer : The 1st time Mar. the 5th
Triple Sulphate 800 kg/ha
Ammonium Sulphate 308 7
The Znd time Apr. the 5th
Urea 150 *©
The 3rd time Apr, the 25th
Urea . 200 "
Irrigation :  Around Jul_., Aug., b times.
Harvest : Oct. the 15th (allowed two months);

by man-power; requirement: 30 persons/ha
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{6)

)

Yield -

Ridge

Apple

Variety

Planting
Density

Agro Chemical

Yield

Apricot
Variety
Planting

Density

Fertilizer

. Yield

1987 = 3% ton/ha
1988 - i 49 "

: "'Thé 1st time Mar. the 15th, reguirement: 30 persons/ha
"The 2nd time May the 5th, requirement: 20 persons/ha

The 3rd time May the 20th, réquirement: 10 persons/ha

STARKINA DELICIOUS, GOLDEN DELICIOUS,
ERZINCAN

200 trees/ha

Fungicide  --—-——orrom— Bordo Bulahac 2 times -
Antracol E R

Insecticide Gusathion 4 0
Lebayeide

Herbieid_e'- e Basudin g

The 5th year 3,000 kg/ha

The 6th year 10,000 "

The 7th year  ----——--—=-m--—- 15,000

The 8th year =~ —————-———-- 20,000 "

Harvest period continues about 25 years, and 90% is

. shipped to Afsin and 10% to Kayseri market.

HACIHAILILOLU, TOKALOGLU

Dee. Flat area : 10 m x 10 m

Slopearea: 6 mx 86 mor 6 m x 10 m

Input of compost (2 kg) at planting, and Ammonium
Nitrate (100 g) at the dig hole.

Ammonium Nitrate (100 g) input once a year.

100 - 300 kg/one tree
The 5th year -———-——-=—---- 5 kg
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‘The Tth year --------—---- 20 kg

The 9th year ~~--nr--rmwms- 50 kg

~ The 10th year --~----—----—- 60 kg
The 12th yea_i' ,~"_-%".---'-7~_—=—7—7'_ SOkg '_ .
The 15th year ~-—---—----=-100 - 200 kg

(Harvest period continues 15 years. Kahramanmaras,
Gaziantep are the main shipment areas. Apricot is

shipped as fresh unit to the market). -

‘On the basis of the above interview survey, cropping schedule for main crops is

as shown in Fig. 3.4-1.

3.4.4 Yield and Production

Yfélds in the Study area are lower than the provihce as a whole due to
topographical and meteorological .constraints, and lack of irrigation. Yield for arid
wheat, the crop with the largest cropped area in the Study area, is only 68% the
national average. Yield for cl’ﬁck_ pea, the second most widely farmed erop in the

area, is also below the national average.
Current unit yields and production are presented crépwisé in Table 3.4-4.

The Elbistan sugar plant adjoining the Study area is currently operating at only
60% capacity due fo shortages in sugar beet produetion. . There is thus optimism for
increased beet produetion in the area. Cultivation of apple in the Study area is also

being encouraged by the Afsin Fruit Nursery.
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Table3.4-4 Cuvrent Crop Unit Yield and Production =

Crop Area Vields | Production
(ha) : (kg/ha) (ton)
Whet (Dry) | | 14939 : 100 20915
Wheat (Irri.) 1868 | 3,@00 : © 5589
Barley (Dry) Coast2 | 1,600 5215
Barley (Irri) 291 3000 | 873 )
Sugar heet : .2,473 _ 1 35,0(}0 : 86,555 o
Chick pea - | swes | 1000 8,165
Lentil ' o1 1,60_()_; _ 151
Haricot | 510 1,000 510
Drybean = | 2210 1,900 s
Sunflower (Trri.) | osor o} _"1,__800.' | .
_Pota_to. (Lrri.) 257 , - 20,000 ' 5,1 40
Vegetable (Irri) o 1 IR '_13',?5'00 o 199
Frait(rri) | 413 12,000 4956
Vineyard (Dry) 604 1,500 4530
Poplar : 442 18m® 7,956 m*
Fallow - - 3,069 0 00
Total 39,627 | 149,824 ton
7,956 m*

Note: Fruit denotes apple
Source:  Alsin, Elbistan Agricultural Engineering Office and DSI
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3.4.5 Livestock

- Such varieties of li_ue'steek as milk cows, sheep and very small number of horses
and donkeys are raised in the Study area. In particular, most of the farming units
there are ralsing sheep but merely on a part txme basis., No systematic large-scale

. grazmg of sheep is- seen m the area.

The sheep are put to pasture in the mountams around the Study area in summer
B and are kept in barns in winter. In most cases, the Tirst floor of the farmers' houses
are used for this purpose. Purchased hay is often used along with home-made fodder
to feed the sheep durmg the wmter tlme. Ewes are ralsed for breeding, m:lk {200
kg/year) and wool {3 kg/year) whlle rams are for meat to be shlpped to the market on
_about a three-year cycle. All milk _productlon is for self-consumption by the

f armers. '

Only:1~2 milk cows are kept by each farming family and most of the milk is for
' self consumptlon. _

| Ammal husbandry m the area at present rehes mamly on labor provided by
members of the: farm famxly, and a shift to eommerelal based animal husbandry in

the near future is not consuiel'ed prac’ncal

- The Ag‘rlcultural Engmeermg Offlee is in charge of giving farmmg instructions
te each farmmg umt and actlvely conduetmg other related actavmes, ineluding
adm:mstratmn of moculat:ons to the livestock {medicine used 1n injection is free,
with TL 50 per head charged as miscellaneous expenses) and guidanee in

improvement of dairy cattle breeding.

The number of the livestock in the Study area is estimated as shown in Table
' 3.4-5 as based on interview survey at the Agricultural Engineering Office and DSI

‘survey data.:

Table3.4-5 Nos. of Livestock

Dairy cattle _(importe'd breed} 4,586

| 'Da_iry cattle (indigenous _ _ 6,540
breed)

Subtotal 11,126

Sheep 108,133
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3.4.6

1)

Merketing and Prices

M arketmg

Prmc;pal farm products in the Study area are wheat, barley, sugar beet, chlck

pea, dry bean and sunflower. Marketing of these products is described below.

1) . Wheat
'Wheet'"is' a major ex{)dft,'es well as a besrid's'té'ia‘le of Ethe national diet, and
a such enjoys a rna;or focus m natlonal agrzcultural pohcy “The ‘wheat market

“is orgamzed and ‘controlled by TMO (Sml Products’ Office) of the Government.

In the PI‘O]EQt area, the Elbistan office under the Iskenderun reg:onal folee

" purchases much of the wheat production each year (12% in recent years).. -

Almost all wheat. produced in the area is destined for the domeetic
market. Shlppmg points are at Kahramanmaras, Gazmntep and Adlyaman.
There are 6 cereals traders at Afsin and 15 at Elb:stan which deal 1n wheat at

these markets.

In the case of TMO, farmers brmg thelr pl‘oche dlrec’[ly to the Elblstan
offlce, or to Afsin in July and August at which tiine a wheat recelvmg station
is established. In both cases, cereal traders purchase the wheat dlrectly from

the farmers.

2)  Barley

Barley is an important erop in Turkey which has been traditionally used as
livestock feed. The market for barley is controlled through purchase by TMO.

The purchased amount, however, fluctuates markedly each year.

In the Study area, barley is used as feed for sheep and dairy cattle, with
very little being shipped to markets outside the area. However, a certain
portion of yield is earmarked for commercial beer pro’due’tion, as well as for

export.
3}  Bugar Beet

National policy generally eneourages the ‘cul't'ivation of sugar beet in the

country, production of which is aimed primarily at meeting domestic demand.
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~ Their is' a government run sugar plant at Elbistan adjoining the Project area,

“--and farmmg of sugar beet in the area is urged by the government, Farmers

who cultivate sugar beet receive various assistance from the aforementioned
government enterprise as Elbxstan, as well as the area sugar beet cooperative,
Farmers transport their produce by tractor to the sugar plant, or its receiving

stations where it is directly purchased by the government.

“The Elblstan sugar plant recelves produce from the surrounding distriets
of Afsm, Elb]stan, Goksun and Cobanbeyh Total amount of sugar beel
purchased in 1987 was 297,243 tons.

4) Chick Pea

The Turklsh palate is partlcularly fond of eh:ck peas, and the demand for
_this _bea_n is high. The erop does not reguire irrigation, and is commonly grown
; in the: arid parts bf the Study area as a summer crop. _Pr_oduce is either
purchaae by TMO or by cereals traders or middlemen who move it to markets
t_h.ro_ughbut the country. Nevertheless, the market is under the control of TMO.
Data ‘at the TMO regional office at._Isk_enderun indicates that chiek pea has

been éxported as well in the past.
5}  Dry Bean

Dry bean is a major source of vegetable protein in the national diet, and
demand in the domeéstic market is extremely high. Market system is identical
to that for chick pea. Major shipping destinations at present are _

'Kahram'anmar_as, Gazianiep, Adana, Hatay, Adiyaman and Ma'latya.
6) Sunfiower :

Demand for sunflower is high. It is both used for commercial production
of margarine, as well as being a well liked food item. Until 1986, industrial use
sunflowrer w.as purchased by the Elbistan sugar plant. However, in response io
the risé in demand and price for food use sunflower, farmers in the Projeet
area have ceased o sell their product to the Elbistan sugar plant, and instead

-ship it through middlemen to the food oil plants at Adana and Mersin.
7) - Others

There is a fresh produce wholesale market at Elbistan. The majority of
the farm pfoducts from the area shipped to the market are surplus from crops

originally raised for home eonsumption, and amounts are insufficient to meet

consumptlon in Afsin and Elbistan districts.
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Fruits produeed in the aree,- partioulerly-epples,r are-of high ql.z'ality. : They
are shipped. to markets not only in the 1mmedxate surroundmg area, but to areas -

" in western Turkey as well.

(2) _ Prices
Under natlonal poliey, prlce supporis are set each year for such crops as wheat, .

barley, rye, oats, malze, sunflower, soy beans, VaI‘IOUS other types ‘of beans, cotton,

tobacco,_ hazel nut, ete.

The GOT purchases cereals and beans to prevent'merket prices. from dropping
below the target support prlce, and to ensure & stable price for producers. The
purchase price. sugar beet by commerelal enterprlses is “also set each year by the
GOT. Other farm p_roducts are subject to free market condltions,_ however, .thelr_ls
very little regional difference in prices. ~This is due to staggered harvest '_p'eriods
depending on the region, and a well development hlghway system. Aithouigh farm-
prices rise each year as a result of mfiatlon, mcrease rate is less than' that for
general commodities. Wholesale price indices in recent’ years are given in Table 3.4~
6. . . o

Table 3. 4 ] Wholesale Price Indices (1981 100)

1984 1985 | 1986 1987

General Index 249.1 356.8 462.3 | - 6104
Agricultural Sector 257.4 353.6 442.9 - 574.2
_ C‘ereal 252.7 333.6 4257 | 5058
Bean 2204 | 4365 6479 |  759.5
Other crops . _ 2087 350.2 397..3 601.1
Fruits, vegetables 243.2 359.6 428.2. . 543.2
Livestock (fresh) 333.3 | 4279 b76.7 | 9157
Livestock (processed) 232.2 '.305.3 - 4054 ' 525_.8
Fish 269.6 495.9 917.9 . 1,008.0

Source: SIS
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3.47 Farm Economy

Average farms were selected as a model on the basis of farm scaie, land
| owhe'rshib, type of farm management, ete. in the Study area, and applied as a basis
for study of .farm ecbnomy in the area. .The farm budgets for the model farms was
_céléti'la't_ed,'.'éz_id,are shown in Table 3.4-7 (details are given in Appendix V - Table V-
13% - In 'the case of all farms, income from cuitivation is relatively small, being
heavily supported by income from sheep husbandry. ' |

In._the case of the southern sector of the pump irrigation design area, the faect

that a portion is irrigated at present results in a comparatively high net farm income

' despite smaller cultivated area than other areas.

Table 3.4-7 Current Farm Economy for Model Farms (unit; TL)

Design Gravity Design Pump Irrigation Area
Irrigation Avea South Sector North Sector
i. Gros_é; inpome | | | |
. Cg_ltiﬁraﬁion ‘ 2,340,600 | 3,450,200 3,506,200 .
b. Livestock 1,860,975 1,079,100 3,506,200
2. Expenses |
~ a/ Culfivation _ 11,129,076 © 1,345,406 2,104,413
“investment ' '
b. Livestock 474,932 ' 297,549 809,818
investment
3. Neét Ingome : 2,667,667 2,877,345 3,732,744
| 4. General farm expenses - 152,051 148,107 254,150
5. | Own consumption 567,840 662,480 473,200
| Bg.Hous.P;ho-l:d Expen_ses 1,500,000 1,700,000 2,000,000
7. Surplas 371,676 366,758 1,005,393
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3.4.8  Present Irrigation
' Result's of- sefvey of existing irrigated ares. 'are'ehown in Table 3.4-8 and Fig.
3.4-2, Of the cultwated land m the area, about 9,300 ha has been 1rr1gated ‘Water is
most frequently drawn from rivers, followed 'by springs - and’ undergt-ound sourees.
Most ‘of the mtake facilities at the rivers, large an_drsr_nall,- -adopt longitudinal
Separation works, i.e. water is obtained by'-piiing up’ gravels: on. the riverbed ‘or
consfr_uctio'n of coarse frameworks with wood in order to dam up the river water
level, '
~The water from springs i§ often utilized by- constructing a small pool with
stones and concrete materials, e o
Groundwater is pumped up with small 'diameter, deep well pumping facilities.
The headraee canal from the water source s partly walled w1th concrete, but it is

basically of earth canal.

However, the ‘above described ir:"ig'at'ed.area.is subject fo severe effects of
climate due to unstable water supply and lack of diversion facilities. _Fur_tlie?rﬁoré,
the large expanse of non-irrigated area in the Study area is restriete& t'o‘.e'ither
cultivation durmg the rainy season or cultivation of crops with low water

consumptlon. Cultwat:on during the dl‘y season 1s extremely eonstramed

1989 has recorded the smallest rainfall in some 20 or 30 years, and ir_rigateﬁ
area is at only around 6,000 ha. This has prompted a shift from cultivation of sugar
beet and paddy (small scale), which are relatively highly moisture eonsumptive, to

wheat and other crops requiring less water,

Field irrigation is almost completely by the border and furrow methods. In the
case of the extremely few large scale farms in the area, irrigation by pump driven,
transportable sprinkler is also performed. In all cases, the crops irrigated are sugar

beet and dry bean.

At the Forestry Agency seedling farm adjoining the ?Study area, irrigation by
transportable sprinkler is performed for demonstrative purposes. Shift to more

sophisticated equipment and facilities is in progress,

Intake and headrace facilities are mostly operated under the  independent
efforts of the farmers themselves. At Tanir, with largest diverted discharge and
irrigated sector in the Study area (3,500 ha), village chiefs and their assistants of the

6 concerned villages oversee operation and maintenance of such facilities.
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Ta.ljl'e 3.4-8 Presently Irrigated Area Condition

No|  Location - Area, ket Remarks
10 S {(ha) Resources _ :
11 Go_ks';ujri =Rivér- 300 I River Longitudinal Diversion, Unlined Canal
.;_i2- LT . 250 -j " Y .
4 120 Spring Spring Pond, o
5 o : .10.(1“_‘ -S_tream flow - | Head Race g
(Subtota) | 8i0) | -
6 Aféin}ilan : 270* | Ground W”ater Pumping, Unlined Canal (Partial Concrete)
o I BT R ’ s
: : 330% ” 4 »
: '_(S._ub iofal) (910) e : : .
9 | Hurman River 120 | Ground Water Pumping, Unlined Canal (Partial Concrete)
0] - 3,500 Rivef ' Stone Divei_‘sion'
Unlined Canal (Partial Concrete at
Upstream)
11 230* “ Pumping, Unlined Canal -
12 | 1,000 | - Longitudinal Diversion,
Unlined Canal (Do\ﬁnstfeém, Dual Purpose
: Canal) |
13 " 300 % Lon'gitudin_é] Diversion, ' _
_ _ _ Unlined Canal (Dual Purpose Canal)
14 310 | Spring Spring, Pump, Unlined Canal (Dual
' ‘Purpose Canal)
15 Sarsap River: 460 Spring Unlined Chnai (Dual Purpose Canal) '
' Stream Flow ' o
18 630 | River Longitudinal Diversion,
, Unlined Canal (Dual Purpose Canal)
17 470 | Drainage Unlined Canal (Dual Purpose Canal)
18 . 240 s o ( & )
(Sub total) | (1,800)
19 Sdgﬁtlu River 180 | River Unlined Canal
20 Lo 120 Y »
21 : 20 | Spring Small Pond (Ceyhan Riv.), Unlined Canal
1 (Subtotal) | (320) |
Total 9,300

(NOTE) * Facilities of TOPRAKS
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3.4.9 Present Drainage

No partlcular attentlon has been .given to the ‘drainage facilities of the Study
area.___ Exeesswe water due to ramfalls in and around the area flows into the
tribu_t'arles and rivers through ditches and streams. The ftributaries are extremely
meandering end have no srt'i'ficial b,a.r.]king. |
| The lowland area along these streams is often inundated with floodmg (see Table
3.4-10 and Flg 3.4- 3) Durmg the ramy season, the function of roads connecting the

vnllages and farm roads is often obstructed due mainly to the inadequate-drainage.

Poor dr&mage areas are estlmated at approxlmately 11,000 ha in the Study area.

Such poor dramage areas can be divided into the followmg three areas:
1) -Lowland -a_reas which inundate at the- time of flood, because river flow
obstrircts due to the extreme meandering of the river
2) Artificial marshy areas that store excessive water in the rainy season to
: Shpplement frrigation water in the dry season

3) Area re.comm'ended to be drained by subsurface drains due to the soil

conditions.

Damage due to poor drainage is as shown in Table 3.4-9.

" Table3.4-9 Damage Due to Poor Drainage

_ Year Areadamaged Hems Damage Amount
197374 5,200ha Arable land, fr'uit, e'rosion 18,400,000,000TL
1974-75 5,900ha "Houses, livestock 24,800,0600,000TL

As shown in Table 3.4-11 and Fig. 3.4-3, rlver improvement works are currently in
progress. It__ls_ coneluded that completion of these works and establishment of

adequate drainage canals will eliminate damage from poor drainage for most areas.

~ Drainage of soil on the left bank of the Iurman river is anticipated to be
'_So'mewhat difficult. Ho'wetrer, as highljZWater consumptive sugar beet is currently
cultivated in this type of poorly drained area, irrigation facilities are of highest

' prior'ity and should be established prior to construction of drainage system.
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.' E'I"a.ble'3.4-10 ll Drained Areain the Project Area - .

Location | Area (ha) Re'm'ark
t | ‘Hurman Riv, 340 (M d: amaae due to low Iand Can be 1mpz oved by
' ' 'constl uctmn of canals to d ain'sur face water
2 .. 150 _'di"'
3 : 1,250 i dramage due tolow land Can be 1mploved hy:
: removal of surface water and (:Onstructmn of canals

4 B20 - do -

5 330 . I[[ dralnage due to law land Can be 1mproved by
rémoval of sur{ace water and constructmn of canals.

6 850 ' Ca‘na]s are not prope'rlv 1ocated for d:‘ainage purpose.'

7 1,000 | Canalsar e not proper]y located fm drainage purpose

' Canbe improved by 1mpr0vement ‘of Hurman river and
construction of canals. '

8 21350 |In drainage due to low land and éprings' Improvement
of Hurman river and removal of sub-soil water are
necessary,

9 300 |m drain.a:ge due to low land.

Control of springs is necessary.
(Sub total) (5,190)
10 Sarsap Riv. 580 |Canals are not properly located for drainage purpose.
Removal of surface water is n_ecéssary.
11 1,400 —do-
(Sub total} (2,290)
13 Sogutlu Riv. 2,800 Canals are not properly located. Canbe imbrb\;ed by
& Ceyhan Riv. improvement of Soguthu river and removal of surface
: water. !
14 Goksun Riv. 420 | Il drainage due to low land,
Can be improved by improvement of Géksun river.
Total 10,700
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Table 3.4-11 River Improvement

Work schedule

. Rivers . Extension (ltm)

-Ceyhan Elbistan to Géksun confluence 27.0km ~ Compleled in 1987
Hurman Upper reaches of Ceyhan confluence 5.5km- 1995
Sarsap . The sanie as above ' 12.0km ‘1995
Sogutlu The same as above 3.0km Completed in 1988

. 19.0km 1995
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3.5 Agricultural Support Agencies

3.5.1  Administrative Agencies
. 'G'Ot;efﬁlh'ént'_agencié_s éngagéd in agi‘i'culturél support activities in the Study
:a:i"e'a are as follows: R o ' ;
| (lj .. Ministx;y (.)f-_Agrictjlture,r .fisheries aﬁd Rurél Affairs
a Agriculture Office .
‘b, Soil Products Office:".
e 'V'Vilzlzag;el -Ser.'.v:iée foiéé
(2) | Agrieultu_'r.é.l S_uﬁply Organiza‘cion’
_. (3) - Agrmultu:a] Publie Corp_oratibn_
(4} .- Agricultural Bank
(6) Sugar Bank
(7)  National Dairy Product Soéiety
(8) Afsin District Office
(9  Elbistan District Office
'-._The above ..agenei'e_s are éngaged in a variety of support activities including
extension,_refsgai‘ch, supply of farm inppts, purchase of farm products; establishment

of ag‘ro—infréstructure, finaneial support, ete. Close coordination is maintained

between these-,agen'cies in carrying out their independent activities.

3.5.2 Agricultural Cooperatives

: The only functioning cooperative in the St’ﬁdy area is the Sugar Beet Producer's
Coopefative. " This cooperative maintains direct links to the government run sugar
_plant ‘at Elbistan, and operates under gov.ernment supervision. Sugar beet production
is permitted only-‘.by members of thé ecooperative. The organization procures
production inputs not only for sugar beet, but for other vegetables as well. Member

farm households in Afsin and Elbistan districts total 8,733 and 13,256, respectively,

Marketing and processihg"'eooperatives for farm products are generally
encouraged by GOT under the fifth 5-year plah. However, as of yet, such have not

been established in the Study area.
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3.5.3 Agriculhir&] Findncing' Ageneies

Pubhc agenoles providing fmanolal support to farmers m the: Study area consmt
of the Ag‘rloultuml Bank and the v:l}ag‘e Agrmultura] Cred:t Cooperatwes. ' Thé_
Agrlcultural Bank prowdes farm fmanomg elther dlreotly, or. through the
Agricultural Credtt. Cooperatives. Financial support_ for sugar beet producers is
provided through the Sugar Bank. e . '

Lend_in.g conditions ‘of the Agricoltural Bank '&nd"'the':.Agricultura} Credit
Cooperatives are based on the Credit Report prepared at.the agricultural
Engineering Office. Interest is 40% for seed and 30% for fertilizer and agro- -

chemlcals, in the case of ceresls and beans.

The Agricultural Bank and Sugar Bank mamtam branch offloes in Afsin and’
Elbistan. There are 5 Agmcultural Credit Cooperatwes in Afsz_n ahd 8 in Elbistan
with memberships of 7,580 and 5,176 - households, respectively. - Total-agri.culfural-
finaneial support provided in Afsin and Elbistan in 1987 is TL 5.2 bi_llio_n.

3.5.4  Post Harvest Facilities

There are no post harvest facilities in the Study areé; however, in adjoining
areas there are 1 government run sugar plant and 1 privately o'perated mill (Elbistan).

processing some of the'_farm production from the Project area,

The Elbistan sugar plant is one of the 2;1 operated by {he Na'tional. Sug‘ar
Corporation, and has been in operation smce 1985 Plant equ1pment is modern, with
production capaclty of 6 000 t/day. However, actual produetion is 3,500 t/day due to
lack of sugar beet supply. Period of plant operation is 4~5 months. per year.
Production in 1987 was 239,600 tons (1.8% of national produeti_on)., _Produc_fion
capacity at the private Elbistan mill is 31,800 t/year. |

A large part of the milk produced in the Study ares . is processed by the farmers
themselves for self-consumption, However, a portion is processed at the National
Dairy Producis Association plant at Kahramanmaras, Plant capacity is 20 t/day.

3.5.5 Researeh and Extensxon

Research on farm technology apphed to the Study area is performed at the
Agricultural Research Institute of the East Medlterranean Coastal Reglon at'
Erdemli, and the Agricultural Experimental Station of the 'Mediterranean Coastal
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___Regaon at Tarsus° These_centers also train the staff of the Agricultural Engineering
Offices in each reglon. In ‘addition, the Agricultural: Public Gorporétion"conducts
. résearch on improved varieties and cropping technology, as well as producing

guaranteed s'eed.

‘Extension activities in the Study area are performed mamly by the Agrlcultural
' Engmeermg Offices at Afsm and Elblstan. These mclude the followmg '

(1) ,Extensmn of agriculiure related data by means of pamphlets, telephone,

ete.
_ (2) Farm financial support 'plhnﬁihg
(3)  Campaigns stressing better sanitation and pest control
(4) Farmer group training in éroppiﬁg féé_hﬂoldgies
(5) Guidancé in erepping téchniques through- selected model farmers
{6) .Extension of. g‘uai:énteed_éeéd o |
(7 Guidahé'e in improving rﬁral living environmént
{(8) Sﬁpervisiqn of quality goﬁtrol, inoéulation, and marketiné‘ of livestock
{9) Improvement of dairy cattle l.)r.eeds | |

As the area of jurisdiction of each Agriculture Engineering Office is large, it
places agents in the major villages to execute extension policy. The Offices also
maintain pest control and stud bull stations. - However, extension activities overall

are insufficient due to lack of extension materiails, equipment and vehicles.

The Afsin Fruit Nursery produces improved seedlings and sells them to farmers,

as well as pro_vided extension in fruit tree cropping technology.

Th'e, Elbistan sugar plant provides guidance in cropping technology and farm

management ’to'sugar beet producers.

:3.6 . Environment

it ‘is essential that careful atiention be gwen to the 1mpact ‘of Pro;rect
xmplementahon on the surrounding environment.

In this light, observation of present natural and social environment of the
Project area was made by the Team during the first stage field survey. ‘During the

second stage field observation, a questionnaire was prepared by the Study Team and

- 80 -



submitted to DSI with the request to study and evaluate the itenl_s'confained_ therein, -

-The said items are as follows: ' -

a) Ajir pollutlon due io apphcatlon of agro chemlcals o

b) influence on f:shmg, aquatlcs, etc. due to change of trlbutames caused by

constructlon of the Pro;ect facihtles
. e) ‘Water quallty pollutxon due to 1rmgat10n and dramage
d) Influence on rare species of. animals and plan_ts,, if a_ny :

e) Influence on common animals ‘and plants. caused by con_struction- of the

Project faeilities and their usage
) Inﬂuence on the landscape |
£) Influence on the hlstorlcal and cultural mher]tances
h) Influenee on the existing mfrastructures
i) influence on traffic | |
.j) In:fluenee on. Iand use and fes_idenfe

k) Influence on water use in other areas

.On the basis of its study, DSI concluded that ne proble‘m exists with regsrd to
any of the above items, The Study Team examined ‘potential impact ‘to the
environment in cooperation with the concerned counterparts from the standpoint of
.each gectoral plan under the Projeet, and concluded that implementati.on' of the
Project will have no adverse impact on the ex:stmg environment of the PrOJect and

surroundmg area.

However, construction of Adatepe dam will require the resettlement'of' about
100 households. In other projeecis undertaken to date where resettlement was
necessary, D51 has adopted a policy according the highes‘i-priority tc the ‘just and
accurate appraisal of property and compensation therefor, as well as provision of an
equitable new living situation. This will be the cr_iteria ‘which applies ‘eo resettlement

under the Pro;ect as well.

Another sub]ect to be taken mto account is measures. to mlnlmlze sediment

1nflux to the reservou' fo]]owmg constructlon of Adatepe dam. '

For reference, siltation at Adatepe dam is estimated on the basis of data from

the existing nearby Sarimsakli dam. This dam was constructed in 1968 in Keyseri,
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and features a catchment area of 420 km2, and storage of 31.9 x 106 m3, Mean
annual si_ltat'ion is 89,700m3. The Fair and Geyer formula as shown below was

applied in caleulation.

Q, = A x Fo.77
| v:vheré:
Q. = énn‘ual sedimentation (acre—_ft)
= catchmént area {sq. mile)
a = sédiment coefficient

dn the basis _of t.he above formulaé

Qg = © 138,000 m3/year.
As a ratio to Catqﬁhent area

Qs = 190 m3/km2/year

 From the above figure, it is coneluded that there is no major problem regarding

siltation at Adatepe dam. However, an aggressive afforestation program in the

catehment would be desirable to suppress surface soil wash-off.
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CHAPTER 4 DEVELOPMENT PLAN

. 4.1 ﬁevéiopmenf-Objecfive '

Wﬁh'the exception of a small portion where irrigation is practiced by simple
means, cultivation in the Adate?e area is rainfed. Meteorology and lack of water
aﬁailébil_ity constrain cbbp variety and farming practices. Acéordingly, many
farmers cannot maintain their livelihood through agrieu‘lture alone, and the area lagé

behind more a'gri'cﬁlturally developed regions of the couniry.

In order to correct this discrepancy,’ it is neceséary- to promote more
economically viable farming' in the Project area by upgrading agricultural
_infx_'astructure..- ‘This _w-il.l increase. farm produetivity, .p'ei'mi't ‘wider range of crop
variety. and improve farm product quality, helping to bring the area into line with

neighboring agricultural reg'.jons in the country in terms of develo.pment level.

4.2  Basic Development Concept

The first step in achi.eving ‘the above is the establishment of an irrigation
system servieing the area with a stable and economic supply of water. Also, the
resultant irrigated agriculture must be based on an effective combination of

traditional and new farming practices.

It will also be necessary to strengthen the farmer support system which
provides guidance to farmers on crops fo be cultivated, farm management practices,
farm inputs (fertilizer, ete.), and both domestic and international marketing data,

processing and distribution of farm preduets, ete.

The basiec development concept for the Adatepe Irrigation Project is oriented
. at' the above goals and fully compatible with government agricultural policy under
the 5th national development plan (1985~89). '

In specific terms, the Prdject calls for diversion from Adatepe dam and
conveyance to fields'by a system of main, secondary and tertiary canals. Water will
be brought into the fields by quaternary canals (farm ditches} and applied by the

border irrigation m.efhod. Main through tertiary canals are to be concrete lined.

- In cases wh_e_re'convéyance is topographically not possible from the water
source by natural gravity, water will be first pumped tc an elevated to a

. Stratégieailyi high location for gravity feed to the field. However, from the
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standpoint of cost, effeetlveness, the canal network will- be des1gned in prmmpal to

minimize 'the need for pumping.

On farm development will require important attentmn under the Progect,
encompassmg termmal 1rr1gat10n facilities including quaternary canal (farm dltch)

network.
4.3  Agricultural Development Plan

‘ 4.3._1 - Selection of Development Area

- Selection” ‘of "development area is based ‘on faetors of topography, soil
condltmns, ‘availability of labor, economic viability of development and compatlbality '

with exzs’nng projects and future deve]opment plans of the: Government

Deveiopment areas for pr'ogects elther ongomg or planned for the Elbsstan—

Afsin plain are as follows:

Adatepe Irrigation Project 44,000 ha
Karakuz Irrigation Projeét A 16;5.00 ha
Kalealti Irrigation szoj_éé'{ | 8,400 ha
Sogutlu Irrigation Project. - 4,30O ha
Others : .. 26,700 ha

Total ' 99,000 ha

4.3.2 Land Use Pl_an

The land use plan strives for the optimum utilization of land under the
conditions prevailing in the target area in order to maximize the economic effect of

the Project,

The following items were carefully considered in formulation of the land use

plan:
@  Identification of soil constraints, and countermeasires therefor
@ Cultivation method, soil fertility.

<) Optirﬁum cropping "pattern given the envirohmen't.of the .ta:rget efea '
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- On the basis of the above, theﬂ land use plan was formulated as follows: -

‘Expansion of  eultivation of other cash cfop_s due to the relatively low

~ yield nature of the wheat widely ctﬂtivated in the Project area

‘Basic preser‘vatlon of 3 crop rotation of the prmelpal crops of the area of

' wheat, sugar’ ‘beat and dry bean. ‘

: Dry bean is to be promoted as a substltute for chlck pea, heretofore

cultlvated without 1rr1gat10n in the area, Cultlvatmn of dry bean is to be

| partmularly empha_smed in the area tdrgeted for pump u'rlgatlon where it

- has been heretofore widely cultivated.

As & Fool crop, sugar beét requires much water as well as & thick top soil
layer. Ae'a result, su'gat';-beet cultivation is to be emphasized in the area
targeted for gravity irrigation, in the alluvium along the Hurman and
Sarsap rivers, Where it has bee'n..heretofore widely cultivated. Also, it is

to be promoted in the design pump irrigation area around Aritas and

‘northern Altinel_ima where soil layer is thick.

Cultivation of ‘barley and alfalfa, both feed crops, is to be emphasized in

the area targeted for pump irrigation, loecated at the periphery of the

- area where animal husbandry is widely practiced. .

For the same reason as ®, cultivation of alfalfa is to be emphasized in

areas adjacent to villages.

Cultivation of vepetables is to focus on tomato and cucumber due to their

-appeal to the palate of the population of the ares, and cabbage and

caulifiower due to relative ruggedness when transported.

Cultivation of fruit trees is to focus on apple and apricot due to their

suitability to the climate of the Project area.

Due to. the relative ease of cropping management for fruit trees and
grapes and their suitability for cultivation on slopes, these are to be
emphasized for the sloped areas at southern Afsin, scuthern Tanir, and

southern Goksun river.

Contour farming and contour irrigation are to be adopted in principle on

sloped areas to prevent soil erosion.

' Applicetion of organic substeecee will be encouraged among farmers due

to the low organic content of the area soil of 1~2%,
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4.3.3 De31gn Croppmg Pattern and Cropping lntenmty o

Farmers and related agenmes in the' PrO]ect -ared -were' mterv:eWed durmg the
first stage study in order to clarlfy natnral condltions, farmer aspiratlons, arketlng
networks, efe, Durmg the second stage survey, . d:seusstons where held thh research
entities (Agrleultural Experlmental Station. of. the Medlterranean Coastal Region,
Agneultural Researeh Inst;tute of the East Medlterranean Coastal Regmn, and the

Agmcultural Engmeermg Offl(‘,e of the area) eoncermng posmble croppmg patterns. _
On the baSIS of the above, the des1gn croppmg pattern was. formulated.

Meteorologlc and other constramts affectmg the PrOJeet area prevent a . major
alteratlon of the current croppmg pattern. Accordmgly, cropping pattern is 1 erop

per year w1th a maximum cropping mtens:ty of 1[![196. .

Conditions for each crop are as follows: -
®  Wheat

| There is. in effect .'no lilnit to eultiVat)le 'area. However, as the cost
effectiveness of the erop is low;' eul.tivated. area is te be restrieted to 25%,
o . arley . : .

Cultivated area is to kept at or below the -eurrent. are'a, sinee barley, like

wheat, is of low cost effectiveness.
@  Dry Bean

Current cultivated area is small due to need for irrigation,- despite the
good cost effectiveness of the crop. Cultivated area is to be expanded 3 fold

to 20~25% of the total as strong domestic and export demand exist.-
@  Sugar Beet

Current cultivated area in the Project area is around 2,500 ha, deapite
some yearly fluctuation. Sugar beet is of good cost effectiveness, and there is
much ‘eagerness among farmers to cultivate it. The current operating rate
(260,000 t) of the nearby sugar plant of a little "more. than 60% places a
eonstraint on economiecally cujtivable area. -Produc’tio'n is therefor limited to
260,000 t. If yield is assumed at 55 t/ha, an._eXpan‘si:c'{n of cropped area from
the current 2,700 ha to 7,500 ha (an inerease of._{i,B_l]{) ha) is possible. This
represents about 17% of the. cultivated area under the Project.
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®  Sunflower
' Cr:op is of good cost effectiveness. However, due to need for irrigation,
current cropped area is small. A 8 fold increase over the current cultivated

area is considered the maximum possible,

' 'T_‘he above deseribed cropping pattern is shown in Table 4.3-1.

Table 4.3-1 .Design Cropping Pattern

Gravity area Pump area : Total
. .| Cropping Cropping Cropping
Area (ha) Pattern Area(ha) | Pattern Area (ha) Patiern
. S A . (%) (%)

Wheat 8,582 240 | 2,481 30.0 11,063 25.1
Barley . 1,430 40 827 10.0 2,257 5.1
Sugar Beet 6,437 18.0 1,075 13.0 7,512 17.1
Potato 1,436 40| 248 3.0 1,678 3.8
Dry Bean 8,940 25.0 1,489 - 18.0 10,429 23.7
Sunflower 1,788 50 331 4.0 2,119 48
Alfaifa 2,146 6.0 827 10.0 2,973 6.8
Vegetable 1,073 3.0 165 2.0 1,238 2.8
Fruit . 2,146 | - 6D 496 6.0 2,642 6.0
Vineyard 15 2.0 165 2.0 880 2.0
Poplar 1,073 | 3.0 166 2.0 1,239 2.8
Total 35,760 |  100.0 8,270 100.0 44,030 100.0

4.3.4 Farm Manageinent Plan

The farm management plan is formulated on the basis of design crops,
fertilizer and pest control techniques, past cropping performance, design animal

- husbandry, ete.
(1') ' Desig.n Crops
Design 'crops-are selected on the basis of the ample irrigation to resuit from

_implekxi‘en_tat_ion of -the Projeet, as well as eriteria of climate, soil conditions, market
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demall'd;-etc. Crop pattern is to be 3 year rotational, with one crop per year (100%

cropping intensity) in pl_'i'nci:p'le in view of the Pr_ojéct area climate,

Seleeted crbbs include wheat and dry bean, both of which are staples of the
Turi-tiéh diet, éugar‘ beet’ which is ec'onomicélly guaranteed under national agriculture
Vpohcy, sunf]ower for whmh demand is high, as well as potato, other vegetables, fruits
including grape, poplar, etc. Under vegetables, particular consideration is given
tomato, as a commereial crop that can be sh:pped to the Cukurova reglon in the off-

season. Under fru:ts, focus is gwen high grade apple and aprlcot

Design corp rotation is as shown in Table 4.3-2.

Table 4.3-2 Design Crop Rotation

First year Second year Third year
_ Wheat, Dry bean
Sugar beat (Oct.~Jul.) (May ~Sep.)
(Apr.~Nov.} Barley Sun flower
{(Oct.~~Jul.) {Apr.~—~Aug,)

(2) Fertilizer and ag'ro~c'hemicals '

Onee mrlgatlon is successfully suppiied to the field, fertilizers and agro-
chemlcals become the important factor in field productivity. At present, the
Agricultural Engineering Office provides extension and guidance in application of
fertilizer and agro-chemicals. As a result, the vse of these inputs is spreading.

However, there is still much room for improvement is utilization rates.

Under the Project, amounts of fertilizer and agro-chemicals recommended for

each crdp are giv'en in Table 4.3-3.
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Table 4.3-3 Fertilizer and Agro-chemical Requirement (Design Values)

g:::i:l Manure | Herbicide | Pesticide | Germicide
_ (kg/hé) (Vha) | '(lsgf'hé) 1 (l_iglha? . (kglha)
Wheat 300 |- 015 . | w050
Barley 400 4 -1 020 R 050
Sugal-'.beat 1,300 - -- 3.00° . R
Potato 650 40 o | a00 | . oz
Dry bean 300 - ' 0.30 - '30.20
Alfalfa 450 5 | - =
Sun flower 350 | . ~ . S
Vegetable 450 10 T e Y
{(Tomato) . '
Fruit (Apple) 200 75 -~ 0.20 015 0.40

(3)  Animal Husbandry

The area Agricultural Engineering Office provides extension and g‘gida’ncé in
animal husbandry. The goal of the office is 1o raise the level of dairy cattle raising

to an average 2~3 head per farm househiold. - At present, however, animal husbandry in

the Project area remains a side activity by farmers subordinate to culfivati_o'n. In

this light, animal husbandry is to be approached under the Project in the fdllowing

manner:

@
@

Scale and method of sheep herding is to be kept at curreﬁt levels.

Dairy cattle husbandry is to be increased tb’_ a target 1eiré1"9f 2 he_gd. per.
household in an effort to improve farm household nutrition, and farm
management. This is in line with national agricultural planning which also

promotes the increase in dairy cattle husbandry.
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4.3.5 . Lab:or Demand

(1} Labor Foree

Farm households in the PI‘O]th area number 8,300 with a total farm populat:on
of 38, 80!] Latent farm famlly labor force is estlmated at 21,400, or 507,000 man

days per month

Monthmse labor requ:rements caleulated on the basxs of croppmg pattern and
croppmg mtenmty under the Prmect are as follows (agrlculturally active months
only): (see Table 4.3-4)

Table 4.3;4 M-'on'thwisé Labor-Force

Labor Requirement
Snrplus Surplus rate
April 356,200 man/days 150,800 man/days 30%
Ma'y | 742,800 - 235800 # " -47%
Jun 445500  » 61,500+ . 129
July b 261,400  + 245,600 “ 48%
August - 384,500  ~ 122,500 “ 24%
Spptember | 552,700 ” - 45,700 ~ ” -9%
October 359,200 147,800 * Z 29%

- On the basns of the above, peak labor demand occurs in May and September.
Employed labor must be relied upon during these periods. The requirement in the
peak month of May under the Project represents a. 2 fold increase in employment

opportunity over the current May requirement of 300,000 man days.

{2} Mechanized Labor

‘Aecording to caleulation based on DSI-survey data, operation time required for
farm machinery under the Project would total 1.1 miliion hours. At present, tractors
in the Project area total 1,160 {according to the Agriculture Engineering Offices at
Afsm and Elbistan). If 8 hrs / day operation for 150 days is assumed as the
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requirement under the Project, operation of curi‘ently owned machinery would total

1.4 million hours, which offers some margin éver the actual fo_fééast \req_ﬁipement. .

4.3.6  Design Yield

D'eSig’n yiel.ds are indicated in. _’I‘é'ble 4.3, 4 These have been forecast on the.
basis of dlscusmons with personnel in DSI and other eoncerned ageneles (Agrlcultural
Experlmental Station of Mediterranean Coastal Reg:on, Agmcultural Research:
lnstltute of East Medlterranean Coastal Reglon and the - reglonal Agr:cultural
Engmeermg Offices) with regard_s to‘performance of DSI pr_-mects in ad]ommg_ areas
and other similar irrigation projects: :"Foi?ec'as_ts ‘dssume’ the se “of 'f'e‘r__‘tili‘zez;‘ and
agro~c}1emicél inphts under the Project, as well as the implementation of an
extension program in cropping technology (Table 4.3-5)}. Design crop production up
to the target year under the PrOJect is shown in Appendlx V Table V-3.

Table4.3-5 Crop Design Yield and Production

Crop Cropped Area | Yield(kg, m3/ha) | Productién w -
| Wheat 9,658 35000 = | = 33,803
‘Barley 1,870 4,0000 - 7,860
Sugar Beet 6,558 ~ 85,0000 & 360,690
Dry Bean 9,105 2,500.0 - | 22,763
Sunflower ‘ 1,850 4,000.0 7,400
Potato 1,465 25,0000 . | . 36,625
Green vegetables (tomatoes) 1,081 25,000.0 ' '27,025.
Alfalfa 2,595 14,0000 | 36,330
Fruits (apple) 2,306 21,0000 | 48,428
Grape | | 768 150000 | 11520 |
Poplar | 1,082 350 37810(md) |
Total 38,438 592 462,
' 37,870 (mﬂ)

Design yields and productivity for animal husbandry are indicated in Table 4.3-

- 99 -



Table 4.3-6 Livestock Design Yield and Production

Product - No.ofHead | Yield (kg/head) Production (1)
Gré'vity and south sector pump design irrigation areas
Milk Gimproved breed) ~ 2,046 3,900.0 11,489.4
Milk (indigenous breed) 4,125 . 2,400.0 9,900.0
Milk (sheep) 48,912 72.0 3,521.7
Meat (improved breed) 2,946 - 88.0 259.2
Meat (indigenous breed) .4,125 750 309.4
Meat {sheep) E 48,912 15.0 733.7
Wool S 70,716 . 3.0 212.1

North seetor pump design irrigation areas

Milk (improved breed) 1,684 3,900.0 6,177.6
Milk (indigenous breed) 1,936 2,400.0 4,646.4
Milk (sheep) 21,120 72.0 1,520.6
Meat (improved breed) _ 1,584 . : 88.0 139.4
Meat (indigenous breed) 1,936 75.0 145.2
Meat (sheep) 21,120 15.0 316.8

Wool 30,272 3.0 90.8

4.3.7  Net Benefit Inerement Under the Project

As indicated in Table_4.3-7, increased productivity as a result of irrigated
cultivation and imp.roved livéstoc_k nuirition undér the Proj.ect will total TL
41,248,546,100 annually. This net benefit increment is calculated on the basis of
produetion costs and produetion amounts for each crop and type of livestoek under
Project "without" and "with" conditions. Net produetion profit for crops is 369% and

121% for animal husbandry. Details are given in Appendix V » Table V~6 and V-9.
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Table 4.3-7 Net Incremental Benefit Under the Project (anit: TL1,000)

Total 'Pl-oduc_:'t_i_on,_” _ Total Production Net, P’i‘oduc_t'ioﬁ' .
© . Amount - Cost_ Profit .
Present (crops) o 2L,710,7054 . 12,901,580.8 . | 8,809,115.6
(ivestock) | . 11,285,315 - | 4,_06_6,55.9_, g -7,?1_8,756
Subtotal (1) 32,996,020.4 169,681,488 116,027,871.6
With Project (crops) 71,107,524.0 20.756,644.3 41,350,879.7 |,
(livestock) 23,508,508 57,373,060.: | ‘1:5,9_25,:5’3:3'_ 5
Subtotal (2) 94,706,122 . 37,429,704.3 _ 5'7,2'76,417;7
Increment (2) - (1) 61,710,101.6 - | = _20,46i,555.5 41,248,546.1

Note: Production amount takes into aceount value of straw and bean stalk as feéd, and the value of livestock

interms of meat and manure, -

4.3.8 ~ Extension of Agricultural Technology

(1)  Strengthening of _Agﬂcu]tu’rai Extension Orgahizations

Under the Project, vehicles and audio visual equipment will be prbcured for the
Agricultural Engineering Offices at Afsin and Elbistan. The lack of such has been
the major obstacle to effective extension activities in the Project area by these

agencies.

Extension and guidance to farmers provided by the staffs at the Agricultural
Engineering Offices in cropping technology, irrigated agriculture technology,
creation and operation of farmers' organizations (particularly Hiarketing cooperatives

on a villagewise basis), ete. are to be s‘tréngthened.

(2)  Agricultural Training Center

Farmers in the Project area have almost no experience in irrigated agriculture.
To ensure the success of the Project, instruction and guidance in cropping
technologies and mechanized farming appropriate to conditions under the Project

will be essential.

- 94 -



To provide such instruction, and Agricultural .Trai'ning Center is to be

established under the jurisdiction of the Agriculture Engineering Office.

The env1saged Center will make use of the facilities at the Afsin Agmcultural
Engmeermg Offlee and the Fruit Nursery Research Station, Operation of the Center
would ‘be. performed ]omtly by ‘the Agrlcultural Engmeermg Offices at Afsin and
Eiblqtan, in cooperatlon w1th the area branch of DSI. Materials, equipment and

machinery for 1nstr_uc_t10n in irrigated agrlculture w111 be procur'e'd.

4.3.9 Farm'ers' Organizations
The oniy farmers' orgamzat]on 1n the Project area at present is the Sugar Beet

Producers' Cooperatlve

Under the Project, anhual crop area for pofat'o and green vegetables {mainly
'tomato) is to be greatly mcreased. Creation of a farmers' organization is therefore
planned for quahty control’ and coordinated shlppmg of produee to ensure the most

favorable pr'lce possxble to the farmer.

Such groups would be created on a villagewise basis for ready acceptance and
partici_pation by farmers.” The organizations would be run by the farmers fh'emseives,
' with.guidance'_fi'bm the Agricultural Engineering Offices. Cooperative officers

~would include a ﬁresident, tréasurer and secretary elected by the farmers.

- These marketing cooperatives wouid establish communal storage facilities
(refrigerated) for fruits, milk and other dairy products, Production. and shipping
tmliey for the various farm products would be coordinated for the area as a whole
through a ecommittee comprised of representatives from each village ccoperative. If
possible, a professional would_ be employed to provide advice end direction to the

committee,
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A4 Irrigation Development Plan

4.4.1 imgatlon Systems '

y In demarcatlon of the PrOJect area, arable area whlch stretches between
Afsm Flbletan, plam has been consudered avmdmg sueh area where there are emstmg-
projects: m operatmn and .where development plans are cons:dered in the Master Plan
Through the demarcatlon, the area located at the ralsed portlon s1tuated at the left
bank of the Hurman river has been considered as the Karakuz project area and the
‘other as the Adetepe project area. In demarcatlon of ‘the Adatepe project area,
attent:on has been paid to expand gravzty u‘r,gatwn area to the max:mum extent, and
where gra\nty u-rlgatlon will technically be dlfflcult, pumpmg 1rr1gatlon has been

taken into aceount.

In. the 1rr1gat10n development plan, max1mum and economleally m'lgable area in
conmderatlon of the ‘Adatepe Dam sme have been studled Besed upon thls, the
following irrigation systems, size of development area and other related engmeermg

factors are proposed as below:

Irmgatlon Systems (See Fig. 4.4. 1)

‘Water stored at Adatepe dam zs to be dlverted by tunnel for dlStI‘lbUthﬂ to the
various farm blocks through the followmg 3 1rr1gatlon systems.

® Firstly, 2 main canal which’ directly draws water from- Adatepe -Dam will
be planned. Under the main eanal, there will be 3 diversion canals and 3
pumping stations, with whieh Tombak, Afsin, Kalkaya, Cobanbeyli and Tanir

area will be irrigated.

'@  Secondly, water released from Adatepe Dam will be ‘taken at Kargabuku
diversion work and it will irrigate arable area located at the downstream of the

.Goksun river.

@  Thirdly, the water stored at Adatepe Dam will be drawn intc the main
canal through which water is relessed inte the Hurman river and it will be-
taken at Hurman diversion work site to irrigate Elbistan area, located -

downstream on the left bank of the Hurmaﬁ river,

These canal systems will consist of main diversion, seeondary and tertlary
canals and water will be carried to farms by the earth canals, which are to be
connected to the tertiary canals. Main, secondary and tert:ary canals are to be
conecrete lined. Irrigation of farms will be carried out by border and/or by ditch

irrigation methods. Minimum mrlgatlon unit at the termlnal will be of 80 to 160 ha
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(8 haf x 10 farm households, or 8 hs x 20 fafm'households'), and tertiary canals' will bé
located adjaceni' tc each irrigation unit. Canals to be located w1thm the 1rr1gatmn

unit 1tself are to be ‘earthen, and are conmdered changeable. '

In formulatlon of the n'mgatlon planning for the Project area the followmg

factors were taken into aceount:
®  Beneficial area is located at a high place i.e at EL. 1, 30 m. to: 1, 215 m..

@ Accordmgly, there ex1sts ‘limitation -in ,decldmg the dam srte at Goksun
river from the engineeriﬁg point of view. Judgmg from the detalled
' desxgn of Adatepe dam, the water stored between EL. 1, 310 50 m. to EL.
i 1 270.50 m. can be utlhzed for 1rr1gat10n of the pro;ect area.

K<) 'Thls means that the avaﬂable head for drawing water is very limited.
Thus, it is requn'ed to mlnlmize the head loss in p}armmg the irrigation

systems. .

@ Also, as the leng'th ‘of canals from Adatepe dam to ’:he benefic;al area is
' fazriy ‘long, it . w111 be necessary that 1rr1gat10n water be ecarefully
controlled by- appropmate faclhtaes aecordmg to water consumption at
farms, and safety facilities to protect canals such as splllways and water-

releasmg works will also be necessary. .
The above described irrigation system is schematically presented in Fig, 4.4-2.

4.4,2 Irrigation Water Source -

Potential water sources for irrigation in the Afsi_n—EIbistan plain are discharge
from the Ceyhan and its tributaries, and limited groundwater from springs in the

area.

Springs are located at 8 points in the area. Dischai’gé is ‘closely linked to
precipitation, and fluctuates greatly from year fto jear.,_ In addition, -discharge at
springs tends to decrease during June~September when -irrigation requirement is
greatesi. For these reasons, spriﬁgs are not considered to offer a stable irx}igation
source. Also, topcgraphically, special measures would be ne'cessary in many cases to

utilize discharge.

Based on the Master Plan, use of discharge from Pinarbasi and Tanir springs, .
although large and relatively stable, is to be avoided for n'rlgatlon under the PPO]ect
as these sprlngs constitute the headwaters of the Ceyhan and Hurman rivers.’
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Other sprmgs offer only sma]l d]soharge, whlch 15 already bemg used for_.‘_.-_

domestie purposes, and are therefore excluded from oons:deratxon. :

There are 3 equ;fers looated 1n the area, but these systems are all isolated and' .

seales are small, Appllcat:on of pumps to develop groundwater on such a small scale' L

would not be cost effectwe glven pump operatlon and mamtenance costs.

Aooordmgly, r1var discharge is the only 1rr:g‘at10n source to be oonsxdered under :
the Project. In the case of areas currently 1rr1gated w1th groundwater, water source ‘
will be shifted to river discharge. Sufflolent Water requ1rement for the n'rlgatlon

period is to be secured through.dam construotlon on. the Goksun river.

4.4.3 lrrig'ation Development Aréa and Dam Scale' |

_ The detalled design of Adatepe dam, ‘the 1rr1gat10n ‘source under the Project,
has already been completed under the Master Plan for development of -the Upper
Ceyhan. This detailed desngn is to be adopted as well - under the PrO]ect. Cost
‘effective scale for a dam to 1rr1gate the env:saged benefit area was studied, and w1th
due con51derat10n given to the development objectives . of the Government, the

planned dam scale was oonoluded to be’ approprlate.

Review was also made of the env:saged Karakuz pI‘O}th, and dam scale and

development area as determined by DSl ig likewise. considered appropriate.

Irrigated area for the envisaged Adatepe dam scale was calculated at 44,030
ha.

Adatepe dam scale is as foll_ows:

Height: 89.0 m.

Length: 651.0 m.
Type: : ‘Center cored zone type rock-fill dam

Available storage: 423 x 106 m3
Total storage: 500 x 106 m3.
Full water level: EL. 1,310,52 m.

Lowest water level: EL. 1,270.50 m.
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'4.44  Design Irrigation Requirement -

PR Selection of Irmgated Area
_ - Total developable area is 44, 030 ha. Of this, 35,760'ha is to be irrigated by
- grawty and 8, 270 ha by pump o

' Irmgatlon bloeks were determmed on the basis of topographical factors and

gfoupmg of farms within the’ benefit area.

2 Ir'rigation Water Requiremen‘t and Irrigation Cana) Systems

a) Planned Umt Imp;atxon Water Reqmrement

Based upon the proposed cropplng pattern and using elimatic data collected,
.ifrigatlon .water requirement for years 1955 to 1988 (34 years) has been calculated
using the Blaney-Criddle method, and the results obtained are utilized for deciding
unit irrigatic’;n' wafer-recjuire'ment for the Project.

Thué, 'VtheA'g.ross irriéatidh_wate'r i'eqﬁireme_nt for deeiding the cross-sectional
area of each canal has been decided as follows, considering the maximum irrigation

water reqmrement over the past 34 years {value for July 19886) (see Table 4.4-1}.

) I For total progect area: 0.8462 1/sec/ha.
- 'ii) _ For gravity irrigation area: 0.8660 1/sec/ha.
iii) For pumpiﬁg irrigation area: - 0.7605 1/sec/ha.

b) Maximum Irmgatlon Water Reqguirement

ThlS ean be obtained as follows:

Area  Gross (ha) Net Irrigable Area (ha)
Totéi . ' - 44,d38 38,438
Gravity lrrigétion 35,760 31,218
Pumpmg lrrlgatmn ' ‘8,270 7,220

From the above, maximum irrigation water reqmrements {(Q) are obtained as

foll_ow_s._ ' _ _
| Q= (.3'.1',218: x 0.8660 + 7,220 x 0.7605)/1,000

= 33.53m3/sec.

_ Calcul'at-i(.a.n crite.;;ial. for irrigation requirement are shown in Appendix VI -
Table-1.
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4,5 Principal Irrigation Facilities
4.5.1  Adatepe Dam and Intake

(1) Adatepe Dam

' On the basis of ist and 2nd stage survey, it was concluded that 44,030 ‘would be
the appropri-ate' d'e_velopmént area given the detail design completed by DSI for
Adatepe dam., ' S '

{(2) Intake (Proposed):
Features are designed as follows to ensure that head sufficient for diversion of

'32.53m2/s is achieved even at the dam low water level of EL. 1,270.50 m.

Intake: | Drop inlet with inner diameter of 4.0m and bottom elevation
of EL. 1,265.5 m. '

Tunnel: Pressure tunnel (D = 4.0 m, L = 475 m.} with eircular shape,
equipped with operatibn room for high pressure discharge

- regulating valve.
Standard horse shoe tjpe tunnel (D = 4.3 m., L = 770 m.}

Outlet: Reinforced retaining wall with bottom elevation of
EL.1,262.7 m.

4.5.2 Headworks

(1) Location and Numbers
- The féll_owing two diversion works will be constfueted in the Project ares.
> jHu.r;ﬁah Diversion Work
| _ -Irrigé;:eﬁ a;ré.za:- '.A=1_4,71{i ha ,
Intake discharge:  Q=11.46 m3/sec,
Locatior_;:, o _on the Hurman river

il> Kargabuku Diversion Work |
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Irrigated areat A=2,8'l}i}'_h'a
Intake discharge:  Q=2.18 _m3'/éec.'
Location: on the Goksun river =~

- The locatlon of these dlvers;on works has ‘been dec:ded on the basis of topomap

. study and field survey, and with consideration to the followmg engmeermg vxew.

(2)

(3

=_a) The dlversmn work should ‘be located at such place where water surface

elevatmn at dlverswn works are pr0per1y mamtamed for leadmg water to ‘the
area to be 1rr1gated, and it should be located as close as possible to the area. to

be n‘rlgated

b) The diversion work should be located as close as to the center of river fldw

and be located at the place where river flow is stable.

c) Structural stablhty and economy in constructlon.

d) Minimized back water effect and effect on upstream and downstream of the

river,

Selection of Type

i>  According to trial excavation results ‘at the proposed Hurman diversion
work, rock foundation has been found 1.5 to 2.0 m, below the river bed.

Accordingly, the floating type will be adopted for the Hurman diversion work.

ii> At the proposed Kargabﬁku diversion v;rork site, rock foundation has not
been confirmed because of thick gravel layer, but there will be no problem
with regard to its bearing capaecity, as such, the floating type is to be adopted
for the Kargabuku diversion work. '

Decision of Water Level Raising Method at the Diversion Works"

At both proposed diversion work sites, as it is judged that water level raising by

both diversion works will not create any bad effect on the downsiream of the

Hurman and Goksun rivers, a fixed type weir across the rivers will be constructed.

Also, gates to flush the sediments will be provided in the diversion works.

4)

Decision of Top Elevation of Weir

Theoretically, top elevation of the weir can be determined as follows:
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Top of eievation of weir = Intake water level - A{(overflowing water
depth at drought discharge) - (overflowing water depth at diverting

discharge)} + Freeboard.
~ However, considerihg the safety side, the top elevation of the weir will be
© . decided as below: S ' | '

_ Tép of elevation of weir = Intake water level + -F‘reeboard.

- (5) Weir

' The weir of the diversion work will be made of reinforced conerete. The eross-
sec_ti'dnal shape of the weir will be trapezoidal, which is structurally as well as

_ hjdraulically-advantageous to fhe weir,

.(6) VApro'n-
In the case of floating type diversion work, the downstream apron length will

be caleulated using Bligh's formula and seepage length will also be calculated by the

same.

(7) Sluice
Sluice will be provided at intake side of the diversion work to maintain the

center of river flow and will be designed with sufficient flow velocity to flush the

sediments in front of the intake.

{8) Intake

The b_dttom elevation of the intake will be set at 0.5 to 1.0 m higher than that
of the sluice. Width of the intake will be such that the velocity at the enfrance of
the intake will be maintained within 0.6 to 1.0 m./see. A sereen will be put just in

front of the control gate of the intake.

(3) Other Related Facilities

A stilling basin will not be constructed judging from the river flow condition

of both rivers during irrigation period.
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4.5.3  Irrigation Canal -

(1) T_y;ie‘ of Canal

Canéls will be of reinforced conerete and pl_aih concrete. For smaijl diséharge

precast’ U-type flﬁi'ne will be used. The canal t_ypés will be trapeio_idﬁl and

rectangular,

2)

(3)

(4)

a).

b)

Trapezoidal canal will be used in case the _éaﬁal passes flat area and the
canal must earry a big discharge. In this case_, the side slope of the canal
will be of 1 : 1.5 and lined. with, thin _'.plz’a_.i_'n eoncrete; . The maximum

veloeity in the canal shall be within 1.5 m/sec. .

On the other hand, reetangular“cénal will’ be used in ‘case ‘the
topographical condition is steep to the direction of cross-section of the
canal and canal discharge is large, or at locations where a SUcces_'sioh of

drop works render discharge condition unstable.

Hydraulie Coneept: Manning's. formula 'w_iil be used for the hydraulic

calculation. The slope of canal will be 1/4,000_f'or main canal and 1/650 to

1/2,000 for seeondary and tertiary canal. In this case, maximum veloeity in the

canal will be kept within 1.5 m./sec.

i

ii>

Freeboard '(F.b.) '

For trapezoidal canal:

F.b. = 0.05d + hv + (0.05 ~ 0.15)

Where;
| F.b = Freeboard (m)
d = Water depth corresponding to dés’ign discharge(in)
hv = Velocity head (m) ' .

For rectangular canal:

E.b, = 0.07d + hv + (0.05 + 0.15)

Typical Cross-Section of the Canal

Regarding the canal section, see Fig. 4.5-1.
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4,5.4 Pump Stations

(1) lLocations and Numbers

Following pumpmg stations have been proposed to 1rr1gate 8 270 ha of ]and in

the PrOJect area,

i»

iii>

Locatlon Termmal area of No.l dwerswn canal (Tombak area)

Irrigated area 530 ha (Total)

Name of pumping statibns': Tombak No*l(A;QQB ha,Q“O 22'1-'11.3'/sec.)_
" Tombak No Z2(A= 240 ha,Ql 0 18m3/sec)

Location : No.3 diversion canal and its branch canal (Koture area)

Irrigated area : 1,090 ha (Total)

Name of pumping stations :

Koture No 1 (A=1, 090 ha, Q=0.84m3/sec.)
Koture No.2 (A=370 ha*, Q=0.28m3/sec.)
(*ineluded in Koture No.l)

Location : No.8 diversion canal (Afsin area)

Irngated area : 66{1 ha

Name of pumping station : Afsin (A=660 ha, Q=0.051m3/sec. )

iv> Location : No.11 diversion canal and its branch cana_l (Aritas area)

Irrigated area : 5,990 ha

Name of pumping stations:

Aritas No,1 (A=5,990 ha, Q=4.61m3/sec.)
Aritas No.2 (A=740 ha*, Q=0.57m3/sec.)
Aritas No.3 (A=1,06D ha*, Q=0.82m3/sec.)
{(*included in Aritas No.1)

{2) Basie Design Concept

i»

Discharge capacity of each pump is determined with consideration to the

overall irrigation network, and total head of each pump (T} will be _décided as

follows @

T=T1+T2+T3
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ii> Control Method

Where : Tl = Actual head to be decided from the topographical map
(1/25,000)

T2 = Head loss in suction pipe by Hazen formula

T8 = Head loss in the pump (Approx.2m.)

Pumps will be operated by one-man control method. Control of discharge

will be done by adjusting running hours of pumps and not by discharge control.

_iii> Selection of Pumps

Centrifugal pumps will be adopted judging from required pumping head,
discharge and its location. For each pumping station, 2 pumps will be settled

at least.

iy> Type of Pump House and Its Size

4.6
4.6.1

(1)

Each pump house will be of reinforced concrete made and the area of
pump house will be decided -considering DSI standards for numbers of pumps and

discharge capacity of pump, ete.
Drainage Plan
General

Drainage Area

Drainage area under the Projeet comprises 11,000 ha of relatively flat and

broad farm land between the Ceyhan and Hurman rivers. Inundation along the

Ceyhan, Sogutlu, Sarsap and Hurman rivers is steadily being reduced through river

training works,

Accordingly, drainage undér the Project will foecus on surface water, and no

measures to foreibly reduce the soil moisture eontent will be made. Furthermore, no

saline preverntion measures will be taken either, as saline contamination is not seen

in the Project area with the exception of one small portion. From the standpoint of

soil and water characteristics, the danger of such occurring is absent.
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(2.) Drainage Discharge
8)  Rainfall Intensity
Dally rainfall w1th return pemods of 2. 33 years (tertlary dramage canals),
5 years (seeondary dramage eanals) and 10 -years (mam dralnage canals) are

28.6 mm/day, 34. 6 mim/day and 39.2 mm/day, respectively, on the basis of data
~ from Elblstan weather statlon.

Average ramfall mtensmes m each catchment at flood perlod are
calculate_d on the basis of the Sherman distribution formula below, and shown in
‘Table 4.6-1. - R

Table 4. 6 1 Blockwise Average Pl eclpltatlon Intenqlty

' Blnpk : Floed Permd'l‘ ' RT I _R_t
7 hr : - mm : .mm mnyvhr-

Cultivated area (tertiary 2 L b ese 8.3 41
eanal command area) - S B : - HR
Cultivated area (secondary 4 34.6 14.1 35
canal command area)
Runoffinto Projec_t, area from . 6 . 39.2 19.6 3.3
adjoining blocks 1,2,3 s .
Runoff into Project area from 10 39.2 - 25.3 2.5
adjoining blocks 4,5,7
Runoff into Project area from 22 38.2 317.5 1T
adjoining block 6

(Drainage blocks in the above table are described in Attached Drawings, Exhibit-34 )

Ry = Ry (t/T)K

Where:
R, = Maximum rainfall for time t
Rt = S_tandard rainfall for time T
K = Conét&nt -(%—4%)

b) Design Drainage Discharge

Dramage dlscharges were computed usmg the theorem below, and are
shown in Table 4.6-2.] ' '

1 .
Q= —— xfx xR XA
3.6
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Where:

Q = P'ea]_{ d'isb_h.at'g‘é :(m3/s) :

{ = Peak runoff coefficient (0.45~0.60)
R = Rainfall ihtensify during flood pe.riod
A = Catchrhent areé (k-r.n?#)

Tabled4.6-2 Blockwise Drainage Discharge

Culti .teda a A .
wiivaser are 56 X0.45x%41X10 0.51m%s
(tertiary canal) : _
Cultivated area or “ 35 X An 0.43 X Am
(sécondary canal)
Adjoining block 1 G 33 x 9.0 1.85
: , 3.70
1.85

Adjoining block 2 . ” 33 X100 4.12
Adjoiningblock3 s 33 X 20.0 8.24
Adjoining block 4 » 25 X400 1250
Adjoining block 5 : “ 25 X 37.0 11.56

| Adjoining black 6 o 25 X 40.0 12.50
Adjoining block 7 o 17 X760 16.15

c) Canal-wigse Discharge
The canal network will consist-of tertiary, secondary and main canals.

Bloek divisions for drainage are the same as those for irrigation. Also,
drainage canals will be aligned parallel to and roughly alongside irrigation

canals, This is to make the canal network as simple as possible.

Discharges calculated on the basis of Table 4.6-2 for tertiary, secondary

and main canals are indicated in Table 4.6-3.
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Table 4.6-3 Drainage Canal ‘Dis'chal.'ges .

Cm:::nd. _Disehargé Runo&‘i‘r:::d]ommgr. al .7 Qéstream SDL(::;;‘
ke | ow%S | w¥S | wYS | N
Tertiary canal o | oos | ust 0.25 s
Secondary canal 1 2.5 1.07 e 1.07 0.53 1.07 _
o 2 w | so | o | s w0 s;
4 2.5 107 1.07 053 107
5 60 | 258 258 149 2.58
6 40 1.72 172 086 - 172
7 3.5 150 | e 150 075 150
8 6.0 2.58 g | 258 429 o8
10 13.0 T — 559 278 5.59
11 4.0 I R— 1?.72 0.86 172
12 8,0 3.44 (12.50) . 344 172 344
16 3.0 129 129 064 129
Main canal 3 16.0 6.88 3.71 10.59 7.5 10.59
9 8.5 4.08 4124824 16.44 { 6.16 = 1644
| 10.28 B
13 9.5 4.08 11.56 15.64 13.60 15.64
14 13.0 5.59 1615 | 2174 { 9.46 21.74
9.46
15 6.0 2.58 12.50 15.08 1579 - 15.08

4.6.2 Drainage Canal Scale

All drainage canals are planned as earthen. ~Maximufn ‘canal” depth will be

standardized at 1.80 m. Standard flow velocities will be 0.5 m/s for tertiary and 1.0

- 112 -



m/s for secondary canals. Canal cross section will be designed to handle even a peak

flood where the water surface is equivalent to the drainage command area.

4.7

Drainage canal plan is shown in the Attached Drawings.
Summary of Irrigation and Drainage Facilities
a) -_Adatege'dam

b) . .lnta'ke

" Diversion to main eanal is to be by pressure tunnel.

c) Pump Station

8 pumnp stations are planned for the pump irrigation area totaling 8,270

ha. All pumps are to be the centrifugal type.

d _]i‘rigation Canal
-Main, sec_onda_ry and tertiary canals will be constructed. These canals

will be concrete lined. Appurtenant faeilities will include siphon,' tunnel,

aqueduet, turnout, wasteway, spillway, drop works, ete.

e) Headworks

Headworks are planned at 2 locations, i.e. Hurman and Kargabuku.

19| Prainage Canal

Drainage canal is designed for surface water drainage only.

g) Landl mprovement Works

- Gravel removal and leveling.wo:ks will be carried out for the surface

‘layer (classified as Class 2 and Class 3 soils as a result of the soil survey during

the 1st and 2nd stage field works).
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Details regarding the above facilities are presented in in Attabﬁ‘édbréﬁiﬂgsf o

4.8 Project Cost

Project cost has been computed on the basis of specifications established from
the results of field survey. Computation was by the cost breakdown method.

Project cost is comprised of direct and indirect construction: costs. Direct
construction cost was caleulated on the basis of construction items determined from

design drawiﬁgs, and theéir corresponding work quantities multipiied by imit cost.

Indirect constructlon costs include land acqu1s1t10n cos’rs, compensatxon and

engineering and eonstructlon supervxslon costs. '

Contingency was calcul_ated at a set percentage of dii‘ect construction cost.

(1)  Criteria
Criteria applied to Project"cost caleulation are as follows:

® Both foreign and loeal currency portions are expressed in Turkish Lira

(TL), and costs are calculated applying 1988 prices de's'i:g'nafed by DS,
@ Exchange rate applied is: US$1 = TL 1,220.7 (as of first qﬂai‘;ter 1988)

@ Construction is to be perfo_rrhed on a contract basis. The contractor is
expected to supply all machinery, equipment and facilities necessary for
construction, and to incorporate the operating and other related

depreciation costs for such into the contract price,

@ - DSl is to be the executing agency for the project. Actual construction is
to be carried out by contractor(s) selected by international tender under

guidelines set by D8I and the lending agency.

® Construction unit costs are based on standard u_nif cbs{s éd'vised by DSL
Cost caleulation also takes into consideration the results of market price
survey for equipment and materials. Work quanfities are determined for
each construction item on the basis of the basic Pro;ect plan and design
drawings. Reference was also made to similar projeets. (see Appendlx
VII) ' '
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® Indirect construction costs are calculated at 15% of direet construction
cost. ' |

@ Engineering and construction supervision cost is caleulated at 15% of

total for direct and indirect construction cost.
_ . Conting‘éncy is caleulated at 15% of total construction cost.

®  Interest rates and price increase during the construction period is not

included in caleulation.

{(2) Construction Unit Cost

.Constrﬁetion_unit costs are based on computation data obtained in Turkey, as

well as referénc_e materials in J apan.
Turkish daté-are: |
Birim Fiyat Cetveli, 1988
T. C. Bayindiplik Ve Iskan .Bakanligi Rayic Listesi, 1988
DSI Sulama Tesislerine Ait Maliyet Abaklari
DSI Pompa Isfasyc_‘m_l:ari.Maliy'et Abaklari

DSI Birim Fiyat Analizleri Cilt: 1 and Cilt: 2

® @ & 6 ® O

Adatepe Baraji Kati Poje Raporu 5. Cilt: Insaat Planlanasi Ve Maliyet
Japanese reference materials are:
® "Construction Prices", Construction Price Survey Society, August 1988

@ "Manual for Civil Construetion Costing Standards”, Censtruction Price

- Survey Society, 1988

@ "Civil Construetion Costing Standards", Ministry of Construction

(3) ' Labor Cost
_ Labor cost was computed with reference to "Labor Wages" and "Operator
Wages for Major Machinery" (table} contained in the appendixed standard unit costs

of the Turkish Government.
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{4) Equlpment ‘and Materials Cost

Equipment and matemals are to be procured both locally and off shore (steel,

machinery) as required, -

(5} Transportation Cost

' DSI's dlstance ~wise “unit cost index was’ applled for transportat:on cost.
Standards of the Turkish, Government for unit transportatlon costs are gwen in
Appendix-VII - Table V-4,

(6) ° Construction Machinery Cost .-
Cost for major construction machinery is’ secording to the machinery
depreciation cost index given in Appendix-VII + Table VIi-4. -However,: Japanese

standards were applied for the-per—hot_}r depreciation cost.

(1)  Fuel Cost

Fuel consumption is computed on the basis of houriy_'cohsﬁr_nption rate for
mach'inery and equipment operation. Lubricating oil is calculated at 20% the fuel

cost.

(8)  Construction Materials Cost
Unit cost for construction materials is calculated with 'coh'si'_derat:'ion to
import/export performance in Turkey for raw materials, as determihed-from ‘market

survey. Cosis are classified into foreign currency costs and local currency- costs. -

(see Appendix-VII « Table VII-3: foreign currency portion of overall construction cost}

On the basis of the above criteria, total Project cost is calculétéd at TL
187, 210 000,000, Foreign currency portlon is TL 57 360,000,000 and local eurreney
portion is TL 129,850,000,000.
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4.9 Engineering and Management Costs

Engineering and administrative costs in conjunction with Projeet

implementation are considered as follows:

a)
b)
e)

d

Cost for administration by DSI during construction

Cost for land survey and supplemental studies for Project construetion

Cost for detail design and construetion supervision

Cost for testing equipment necessary for construetion

Engineering and construction supervision cost including consultant cost in ¢) is

calculated at 15% of construction cost. Engineering and construction supervision
cost under the Project is TL 18,802 x 10°% '
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CHAPTER 5 - PROJECT IMPLEMENTATION PLAN

."5._1'. Ex'ecuting'Agency
'I‘he Adatepe Irrlgatlon Project will be implemented by DSI except for the

.termmal on- farm development to be implemented- by the General Directorate for

Village Services x_mder the Ministry of Agriculture, Forestry and Rural Affairs.

The dam __an'd 'hydro—'electric- sections of the headquarters of DSI will be
respongible for the construction of the proposed Adatepe Dam, and the design and
constr'u.c'etion Sée_tions. will be r'es";_ionsible for the construction of the proposed
irrigafion féoili'ties. The soil and machinery sections of the same will technically
support the said sections durmg implementation of the project. The headquarters of

DSI will be respon31b1e for blddmgs and payments

D_SI b_ranoh at Kahraman_Maras which has jurisdietion over the region
containing the Project area will perform overall supervision of construction and

report progress to DSI headquarters.

 'The Site Office will be established at the DSI Branch at Afsin. The proposed
organization chart has been d.rawn o'p as shown in Fig. 5.1-1 through: discussions with
DSI officials. As 'is‘-seen from this Figure, the organization consists of 3 main
sections i.e. - dam, 1rr1gat10n and pump station sections. The dam section is
respons:ble f_or superwslon of construction of the proposed Adatepe dam; the
irrigatioﬁ_ sectioh for supervision of construction of the diversion works, irrigation
canals ahd related Structures; and the pump station seetion for supervision of

construetion of the proposed 8 pump stations.

Each section will be responsible ‘as well for maintenance of the faeilities during

Project implementation,

The construction works for the proposed Project will be ecarried out on a

contract basis.
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Fig. 5.1-1 Project Implementation Organization
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5.2, lmplementauon Schedule

At present, it is antlclpated that about 8 years w1ll be required to complete
the Pro;;e,et, judging  from the sc_ale of manpower, equipment and material, and
funding _input require’d for construction, as well as experience of DSI on previously

1mp1emented prolects

As such, the followmg 1mplementahon schedule for the Pr 0]eet is formu}ated

8s shown in Fig. 5. 9-1 below.

Fig. 5.2-1 - Implementation S_c"hedule

WOfk Liems - | Ist yr an yr 3rd yr 4th yr 5th yr 6th yr Tth yr | 8th yr
- 'Prepara{ibﬁ_‘g 2 0 l | | . .
Detail Design

6.0

Dz_jm

3.0

Headrace

(1, 330m) g
Ls 6.0

Hain Canal

(213. 5km)

10 P10
Head Horks — P

' RS 2.0 i
Pump Station ;
(8 places)
6.0

Branch Canal

2.0 |

Drainage Canal

o 1.0 |
Removal. of Gravel —————

(2,990h)

2.0

Training Center
% 0/1 Office ]
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5.3 Operation and Maintenanee Organization
“After: compl'et.ic}n: of the Project,-the followin.g 'O&.M'. orgahiéatiéns .-wil'l be
established at the project site. FE |
a) Orgamzatlon for dastrlbutmg and regulatmg 1rrlgat10n water.
b) Orgamzatlon for operatlon and malntenance of the pPOJect facihtles. B
e) Orgamzatlon for setting and coIlectlon of arrtgatlon water charges -

There are two kinds of operatlon and malntenance organmatlons for the
progects 1mplemented by DSI: ® DSI estabhshes an 0/M entlty whlch du-ectly
carries out operation and mamtenance, and ® although DSI carries out
1mplementat10n of the Project, the General Dlrectorate of Vlllage Services attends
to operat:on ‘and ‘maintenance of faclhtles ‘after construction, Judgmg from the
scale of the Project, a new operation and mam’tenanc_:e_-org.aniza'tiqn;w_ili: be
established solely for Adatepe under DSI.  Axn 6peration: and maintenance
organization chart for the Adatepe irrigation project has been formulatéd in
diseussion with DSI, paying attention to the dita on the same for existing projects of
DSI (Fig. 5.3-1). This organization is divided into three parts i.e.

a)  Department in charge of operation and maintenance
b)  Department in charge of distribution of irrigation water
¢}  Department in charge of administrative matters

The operation and maintenance department will oversee the completed Project
facilities. The -irrigation water distribution department will be further divided into

three i.e.:
a) dam seét'ion
b) pump seetion
¢)  irrigation seetjon -
Each seetion will cooperate in distributing and regu.lating the irrigation water.

The administrative department will attend to administrative matters rélafed to

the operation and maintenance organization.

- 121 -



HOREZINTEI( ADUBUIIWIC ] pue vonesad

Y3ANd
AMVLRYDDS

{ARTNIQUO) HIHUOM
UINIOM NOILTDIYI-

NYINHILYM
" ¥3na
AYYLIUDZS

NYAHDLYM

¥3amud
AUWL3HD3S

YINYOA, T

Wawannbas 01 Buipioae 33410 jeuelbas

150 WOJ| 1U35 2 1A SRS AIUCLAILICIN O 215 BLON

MINIQUYD

YIRHOM NOILVLS
WINMOE DYADINI:
HIRUOM NOLLIMYLENGD-
HILNIJUWD-

HIHYOM

ONIGTIM GNY NHOMNOY!
HIANUOM FTIMD:

HIREOM

ON3INIONT NOILWHIIO
ANV ANSNFUASYIW:
O IWNIIG INVED

IRTERTTEIN NOILVLS DNIGWNG: IV TED]
. YOIv43d0 ¥INHOM DNINANSTY: NYIAHILYAA $0.L33M0> TuE

ICAIRANS - . . HIWOM ¥3NIQUVYD: NYWHDLYM ONfIIINIONT
TINVNILMIYIN TV NVHIIN: ERUATE R TS $3rm0 IDONVNILRIVIATYDINY HDIW:
IINYNILNIVIA TWDRLDTS: NOOY TOULNDD- IINVNILNIVIN INIDNT NYIWNSLIVUG | ONMIINIOND TAID:
: NVIII03 RIS ISERTS) . UIWUOARA NOLIDVSNYYL NVININ03

¥IABISEO- . . . . IALYBISININGY HOLVYAEO INDIVIN- .
NOLLNARKASIA Y3l NVIDINHDIL TV FINVNILNITIV TIINTHDFA- NYIDINHIZL Tv3ib40575 Y3dIINUOLS NVIDINM33L NVIDINHIAL TYHLIA
NOLLYHIO- NYIINHIZL TYOINYHIN DNTNIINTA TIEDI | | NTIDINHIIL TYHNTHIIN, 431HD INTWAVY I0vM NYISINKIBL 33D NVISINIDAL TOINTHIEN
L NVDINAZ3L NVISINFI3L RYATI04 CIRTwETY ABVLINIZS HEOM ONINTITS VNS NYOINA3L

AANTDONY - (UAANTONT TVOINVIIORIW QITNIONGD (A NIINGD

TYHNLTIADINDY) .
AHNED NOILDUS

¥ TVOILLOATH)
JATHD NOLLOHS

AFTHD NOLLOES

ABIHS NOLLDUS

NOLLOHS NOLLYOINHI

NOILOAS
NOLLVHAAO W

NQLLOAS Zoﬂ.ﬁﬁxmr_o wWva

NOLLOAS NOLLVUILSINIWAaY

|

JAIHD NOLLOHS

NOLLOWS HONVNALNIVIH -
I

o QIOLOHUIA HDLIAO
HOTAIO HONVNHLNIVN (INV NOLLVUHJIO
JOUPOUI NOLLVOIHUT HAHLVAY

NOLLOHS NOLLVHISINIWAGV

122






Chapter 6

Project Justification







CHAPTER 6 PROJECT JUSTIFICATION

6.1 ; General

g _Pfojeét "just'ificati_on examiﬁ;e.d‘ the economie, financial and socio-economie
viability of the Project. Economic viability was assessed in terms of the Economic
Internal Rate of Return and net present value. Sensitivity analysis was performed
for effécts on the Internal Rate of Return of fluctuations in Project cost and benefit
resulting from various combinations of Project objectives not being achieved within
the scheduled period.

Financial analysis analyzed Project viability in terms of effect on farmer

economy.

6.2 FEeonomic Evaluation

6.2.1 _Basic Criteria
Basic assﬁméd c_o"n'd'itionsrin economic evaluation of the.Project ..';u'eras follows:
®  Project life is 58 years from 1990 to 2047.
@ Préject canstruetion period is 8 years including detail design.

@  Prices as of 1988 are adopted as standard costs in caleculating

economic cost and benefit.

@ Exchange rate adopted is the official rate as of the first quarter of
1988: US$1-="7TL 1,220.7

6.2.2 Ecconomice Cost

(1) Standard Conversion Factor

The value of (.8 adopted for the Standard Conversion Factor was taken
from the Second Agricultural Credit Project Report (Report No. 4394-TU)
prepared by the World Bank in May 1983,
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(2)  Economic Cost for Farm Products aiid .Fa'rrﬁ"h'fpu‘ts'”

‘Economic cost for the prihcipal.f'ar_m products of wheat and beans was
calculated as follows on the basis of ‘the Drainage and On-farm _Dévelop_ment
Project Report (Report No. 5869-TU) prepared by the World Bank in June 1988,

Whéat  TL 211/kg (US$ 173/1)
Lentilbean -~ TL 357/kg (US$ 292/1)
~ Sugarbeet  TL 609/kg (US$ 499/1)

{3)  Economic Opportunity Coét: of Férm Labor

" Economic opportunity cost of farm labor was ealculated applying an
opportunity cost conversion rate of 0.5% (see Appendix VIII + Table VIil-6),

taking into consideration labor surplus rate.

(4) Construetion Conversion Factor

The conversion faétor of 0.5 for labor cost (which accounts for 25% of
construction cost) was adopted from the above described Report No. 4394-TU.

A conversion factor of 1.0 was adopted for other construction inputs.

The above deseribed Standard Conversion Factor of 0.8 was adopted for seed,

while the conversion factor of 0.88 addpte_d for fertilizer, agro-chemicais and other

consumable inputs was taken from the above Report No. 4394—"1‘_U.7 A conversion

factor of 1.0 was adopted for machinery, transport cost and other sundry costs,

Economie Project Cost
Project construetion cost comprises the following: |
) Facility construction eost
@ Land acquisition cost
@  Engineering cost
@

Contingency
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Of the above, all are net costs for economic evaluation with the exception of
taxes and land acquisition costs. These net costs are corrected to the economic

project cost by application of the construction conversion factor.

Annual outlay for economic project cost is caleulated as shown in Table 6.2-1,

Table6.2-1 Yearwise Outlay For Economic Project Cost
tanit: TL 10%

1st

S g 3 4 5 6 7 8 Total
year

3,604 3,604 16,076 26,533 23,222 27,541 26,499 26;799 153,878

6.2.4 Operati-oh!and Maintenance Cost, and Replacement Cost

{1)° Operation and Maintenance Cost

Operation and maintenance cost is calculated on the basis of the O&M
pién presenied in the previous chapter. The standard conversion factor has
been applied. Operation and maintenance cost was computed on this basis at
TL 901 million (US$ 738,000), |

{Z) Replacement Cost

Replacement is based on the assumption that gates and pumps will reguire
replacement after 25 years. A conversion factor of 1.0 was applied. Operation
and mainfénance cost was corﬁputed on this basis at TL 5,061 million (US$
4,215,000). |
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62,5 Project Benefit
Projeat benefit was eva_luaféd in terms of economic cost. f)_n"tﬁ_ié' basis,

foreeast annual benefit inerement is indicated in-Table 6.2-2.

Table 6.2-2 - Yearwise Benefit , _ .
| tanit TL10%)

9th -

10 1. 12 13 14 15 18 17 18
year _ - _

18,532 26,255 34,129 34,211 34,293 36,137 39,923 41,050 42,573 44,087

By the time of achievement of objectives under the projeet in the 18th year,
benefit from agriculture is estimated at TL 42,989,000,000 (US$ 35,220,000). Net

annual income from farm produets was compared for '_With‘ and 'without' the Project.

6.2.6 Economic Evaluation o

(1) Economie Internal Rate of Return

EIRR for the Project is calculated at 15.0%, indicating that the Project is
justified. {see Appendix-VIII - Table VIill-1}.

(2)  Sensitivity Analysis
EIRR was computed for the conditions below to test Project sensitivity to

possilile changes in economic conditions.

{a) 309% rise in construction cost: EiIRR = 12.7%

(b) 20% decrease in production: EIRR = 11.2%
(c) 20% rise in production cost: EIRR = 13.7%
() Combination of (a)~(c): BIRR = 9.7%
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Table 6.2-3 Fconomic Cost and Benefit
e : DL _ Unit:. 106 TL

— Yaar. . No... . Cost. .. O/M Replacement. dotal . Benefit
1990 1 3,604 == == 2,918 0
1991 - 2. - 3,604 . == - . 2,949 0
1992 3 16,076 - - 15,524 -138
1993 4 26,533 -- - 24,978 -272
1994 | 5 23,222 - - 25,439 -393
1995 6 27,541 - - 25,713 -543
1996 - 7 26,499 - - 24,558 -652
1997 i 26,799 - - 16,017 -813
1998 -9 - 901 - 301 18,532
1999 10 — 901 - 901 26,255
2000 11 - 901 - 901 34,129
2001 12 — 901 - 801 34,211
2002 13 - 901 - 901 34,293
2003 14 - 901 - 301 36,137
2004 15 — 901 - 901 39,923
. 2005, 16 ., . - 901 -- 901 41,059
2006 17 - 901 - 501 42,573
2007 .18 - - 901 - 901 44,087
2008 - 19 ' 901 - a01 44,087
- 2009 20 - - 801 - 901 44,087
2010 21 - 901 - a01 44,087
2011 22 - - 901 - 901 44,087
2012 23 - 301 —— 901 44,087
2013 ‘24 -—— 901 —— D1 44,087
2014 25 - 901 - 201 44,087
2015 26 - 901 - 901 44,087
2016 27 - 901 - 201 44,087
2017 28 — 201 - 901 44,087
2018 29 - 901 - 201 44,087
20189 30 - ‘901 - 901 44,087
2020 31 - 901 - 901 44,087
2021 32 - 901 - 901 44,087
2022 33 - 901 5,061 5,962 44,087
- 2023 .34 - 901 -~ 901 44,087
2024 35 - 901 - a01 44,087
2025 36 - ~901 - 901 14,087
2026 - 37 - 9201 - 901 . 44,087
2027 38 - 901 - a0l 44,087
2028 . 39 . 901 - 901 44,087
2029 40 e - 901 — 901 44,087
2030 41 - 901 - 901 44,087
2031 42 — 901 - a01 44,087
2032 43 _ 201 - 901 44,087
2033 44 v 201 “— 901 44,087
2034 45 - 901 — 901 44,087
2035 46 - 901 - a01 44,087
2036 417 - 501 - 301 44,087
2037 48 - 901 - g0l 44,087
2038 49 - 801 = 901 44,087
2039 50 - 901 - 201 44,087
2040 51 —— 901 - 901 44,087
2041 52 —— 901 - 901 44,087
2042 53 - 901 - 901 44,087
2043 54 - 901 - 901 44,087
2044 . . 55 - 901 - - 901- 44,087
2045 56 - 201 - 801 44,087
2046 57 - 901 - 901 44,087
2047 58 —_— 901 — 901 44,087
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(e} 2 y.ear.delay in construetion c’efnplef'ien"':
EIRR = 12 7%

The above mdlcate that the Project is ‘most sen51t1ve toa declme in farm
produetlon. It is thus 1mportant that focus be- g‘lven under the : Progeet to

malntammg farm productlon at targeted levels after Pro;eet 1mplementat1on.
6.3 Financial Evailuation

8.3.1 General

The fmancxal Lapaelty of farmers was analyzed on the baSIS of average farm
scale in the the benefit area, in order to evaI_uate the v:ab:_hty ofr the Pre;ect from
the v1ew pomt of farm economy. Sfudy was then made of water use chaf'ges which

will serve to repay construction loan and offset O&M costs and replacement costs.
§.3.2 Financial Cost

(1) Preje_ct Cost

Project cost wa.s calculated_en, the basis.of market prices and costs 'Va"s',of 1988,
and is indieted in-Appendii{ Viii - Table VII-1. T_otal Preject cost is TL
187,215,000,000 (US$ 153,370,000). Of this, 'foreign currency portion is TL
57,364,000,000 (US$ 46 990,000) and local currency portion is TL 1289, 851 000,000
(US$ 106 380,000},

Contingency cost at 15% of construction cost is included in the total Project

cost,

{(2) Operation and Maintenanee Cost

Annual cost for operation and maintenance of irrigation -f_ac—_ilities' and the
Agricultural Training Center is ealculated at TL 1,126,000,000 (US$ 920,0060).°

{3) Replacement Cost

Replacement cost after 25 years for gates, valves and pumps is ealcula‘ced at
T1, 5,061,000,000 (US§ 4,150 00[})
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6.3.3  Farm Economy
 The fiﬁancial cépability of the average farmer in the Project area was studied.
Results are indicated in Appendix VIII + Table VIII-15,

Upon achie_vemet_i_t of the objecti\}es under the Project, annual farmer economie
surplus (finaneial eapability) would increase as shown below. This further supports
the conclusion that the Projeet is justified.

This incre_'ase:will-have the further benefit of directing farmer enthusiasm

towards active participation in future development projects to be undertaken,

Table 6.3-1 Annual Farmer Surplus Amount

Without Project ~ With Project
Model A (6.0 ha) - ' - 394,265 7,111,753
Model B (4.5 ha) . 341,791 3,301,148
Model C(10.0 ha) 1,369,630 12,534,868

Results df study of finaﬁciai c_apacity according to the DS fdrmula are shown
~in Appendix-VIII - Table VIII-18,

6.3.4  Amortization and Irrigation Cost

Project finanéial viability was also examined [rom the standpoint of capaecity
to amortize Project funding. Necessary funding and Project income stream is shown
in Appendix VHI - Table VIII-16. It is assumed that necessary funding would be
procured under the following conditions.

1) Foreign currency portion would be repayable over a 30 year period,

" ineluding grace period of 10 years, at 3% interest,

2 Lc_i'éa'l:"'currency portion would be repayable over a 50 year period,

including grace period of 10 years, at 5% interest.

As shown in Appendix—VIII" Table VHI*lG, annual amortization would total TL
10,813,000,000 ‘(US$ 8,860,000,000). This is equivalent to annual average of TL
250,000 (US$ 201) /ha. This is shown on a cropwise basis (water consumption basis) in

Appendix VIII - Table VIH-17.
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On this basis, irrigatidn cost for the average scale farm in the Prdject area is

calculated as follows:

6.4

Table 6.3-2 Irrigation Cost for Average Size Farm ...

oM cé_s; R Ambrrfriz“n:tribnhmnnnt.-r
Model A 71,148,700 (US§ 122) T1.1,210,500 (US$992) "
ModelB -~ - TL140,600(US$115) " 'TL 1,144,400 (US$937)
Model C 1278900 (US$228)  TL2,271,300 (US$1,861)

Indirect Benefit and Socio-Economic Impact

The follow'ing secondary benefit can be expected under the Project.

(1) Generation of Employment Opportunity

Farm production will increase greatly under the Project. This will result

in expanded' employment cpportunities in fields of transportation, farm product

- storage and markéting This in turn will snmulate the rural eQonomy.

Personnel involved in Project implementation w:ll mcrease their farm
management and farm technology skills. = Such experience can be. applied to

other future projeets to be implemented in the region.

(2) Expansion of Regional Economy and Correction of Regional Disparity in

Level of Economic Development

Inereased farm production will stimulaté i'nv:eStrn_ent in seed, fertilizer,
agro-chemicals, livestock and other farm inputs. This .in turn will expand the
agricultural market in the region. Increased production .'tran'slate_s‘ into
increased wages and profits for the rural population, which can be expected to
be directed towards consurnption and savingé. | Savings promete__ 'inve's;t'ment,

again funetioning to expand the regzonal economy.

These developments will help brmg the level of development m the area
into line with that of neighboring agmcultural reglons of the country
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