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1. X%
11 FAEOEX

FvaEiE 1993~94 FEI—BHICABBEREERLEY, BERRBROBABBICHE
STW53, BFERAOHENNBELL, FESREOREEHLRAELTBY, REEKEZ
HETAHAEDIZRIADIZEDNCAE L TEBELEEOHEN, REZRILE L H D, L
L. SHEHOIERIIBRICELTRY, TEH, FHEMAERRLULER 1989 F2E—2
BEK 10 F ha TOBPLTWS, LENoT, BESFIERITALEEMEZIEKRTH2D
Wi, BB LCENNEZEMESEIZEBRLETHD, —FH. BN TILER.
FTFAERCHAAEFEEBROEFEERLTRY, ERES LW I L bHAE & BA
ERDOHUIRIE EBTER L TE TV B,

ToERRREESR, MDVaBEBRFOBEFEOSL L., 199 £ 12 B ~1998 4 3 AIZ JICA
DXBIZLY VNREERERCENBERAERAE) NERS L, X M/P RETRETH
WCEEERBERBLZoTWVS 1418 07Vl bBayF VR R A ) —FAE
OxBEL LTRBEE N, AL VR M —AEAORHERTIT, EHMBEEMXELN 90%2 S
B, FDHH 23 PEOER., DWW THTAFIA (15%) . FFKMER (8%) L2oTWn5d,
IOMBEERMENOZHREE. ZHRFEK. ZTREFOER. Bk, REBLIUREERRE.
EMORSHEFZER LT, BIZ 205 07 V=7 bPra— VXML LTREESN, %
DHH 10 X EZRNSRE L LT FSBERSNT,

MP RO F/S ORERRIZOVWTIZ 1998 F£ 3 ACHEREENREEIATEY, SED
BAaLEELALEINTVD, LiLigRb, hvaEo0 GDP BEHRKEZE XL FEEA
DL, M dAEROFZE»LZEThEZ, LELEBLZOR P aEOH
VCRBRFERABBELIZZ 25 2002 F 3 ARAETRHFVHERMRE L 22TWVWD,

1.2 xSRIk o — R

1 K%

Fal3RELENL, PRt (77 MY TER), HidiEtis, Bk, 27
FNUTHERD 4 Dz KBlEH., ZhbIIEHIZENEN 5~7 OMBICHS S hD, REN
S TOORERSHIC‘BLTEY, TOEMNETRIITT,

355 EH BT E | EHRECC) | RIEXECC) | ZRBIIE(CC) | BE(%)
(mm)

Central 330~840 9~18 -35~-12 38-47 49-72

Mediterranean | 390~1200 11~19 -28~-5 38-46 61-76

Black Sea 460~2300 10~15 -27~-7 38-41 70-77




(2) TBX%. AR

TAER R HIEIL 56 B, 253 B LRI T3, AENEHMEDOARIZ4FSEILA,
AOBEIZIM A/ kndThsb, AOBIMEIT 1950 5 60 E£D 285%% ¥ —2 L LTH
SOBEMIZH D, 1985~90 D AN OEMBIIFTE 4.4%. BATES 0.60%TH D5, AR
LHAEMAODEAREFERCETLTRY, 1985 FIZIIH T AR DLE (53%) 2EAMN
AR (47%) #EE>TW3, 7F b 7THARMBTIIRARDOR 7.7%. RiEHEEFHS
TIIBA OO 5.5%0 << IR, =— FBHRIKICBEL TV S,

(3) BB

1) HF RO R

82t G i de o0 R 3 ) AR IR B B 0K 1,900 5 ha TH D, TOARIIED
$672.6%. HEFH 0.8%., BE3.2%. R 9.6%. KB 13.7% TH 0, IHEITHE. £H4.
BOEESHEM LTV, EEEAET 1991 45T 2755 ha, TOARIT—RIEDE 189 7
ha, BF 3£ 38 75 ha, 4 48 5 ha, fEA TR T 2 EMEROEI ST TN TN 17.8%, 79.6%.
262% TH 5, EFf T HRREIKBEREOBTRBENFRVWED., 1 F 2 FERZEFLAED
I CREL 2oTWVW3, BEZ=—7HCHPBREHRICBWTIRIE D Uk EINE
BHOBRWEEDNOD L/INEE2BRETHERPEL ., FRT T MY 7T CTREFEICY AL
A, WHEACEZZBELUNE LD LXK LT EKREEZ,

2) BERRUBERARHY

FE RSO —EFEHBEREIL 4.94ha TH S, HHERBEZBEMNICHEZHE.
T DEHTEN Sha RGO B FEN 693%ZEHDTNEHLDD, —FHFNLBROHHE
EREIZEED 27.6%IZBE R, X - R &8 BEMERBEICK T 5 FRE O KA
BIXZEH 52kg/ha, Bk 22kgha BETH VR L THR W, iR Tl mie
BT 2RO TCLENEN B CELRWEDTHDE EE X5, BEIIBIT 2BBILIZF
o THEHATNS, BEIATO N7 EZ—RENBML, /IhE - KEMBOPRERT
INFEMEEIXIZEAEERBRICE > TERS LTS,

3) HINRUAER

YEM D BII/NE T 2~2.5tonha BETH Y . ZTOMOEY b BT —RIZEN, 7,
I 20 EEOBROBMIE. FUEgaY-bwUY - UF - REFROVDTIHBO LS
VW, BFEEIZ, BHTIERE BREOAENZL . AUATER I Fa2p URE
DOREFENBEV, HE, HPRBREPLT—THBREHBE TN ARESEN LTS, £
BHIEEMRZL . TR EROHBOREEZHITEL, ~—ENT oV REDOBRE, V7
SRR EOZRE, VoI - ReloCRE - #HER T RURERBESHLTY
%,

4) BEDOHE. 15Kk
BEHORBEEI 2HOLA TICKBNEND, £OBE—RBUFPMEENTAZIT D DE,

2



HME, MIERCEEEDOBRNEVWEFICLPERHRBETH B, NEFOMOREIT
—REICIIINEEEEBRY AL (TMO) ~RHIN S, BERIREOTHA N =X A
PETAHRBETHY, HFBRNOAEZFERN/IRETRE L HHHORRHEEER VRN
EEINGTARBERBEE L BT OROLEENREL LD . MBRIXFEREOEH
ENBEM. MIFEE R ILEEDICOVWTREEEERIATEN S,

5) FEEY O A FEMBE

— R HEHORGF R TITENS ER B 0B AICKTHEHMNEN R, AE
MEEKERE D, EHOWNER HIRERENLAERZSI W ZBE O IZ &) 5 F)
PEL THEBEFEOHEMNERBENFELHY, TRIZIHAEOEZE(EYMEEAKYLE (BAL :
ha %7~ YW EHH TL) 77,

YE 4 INE K& TWI7v77 | TAEW | OFEDY b r=
FIKFIET 44 21 -24 - 21 - 982
R T 107 115 2 176 50 2 1,726
I 2548 63 94 26 - 29 = 744

Hh 2 1997 4E 7 BB REEAMIBIZ L 5. GDRS BRI E I E S #HEE

6) BFEHK

BEGNPIZIGNPREO THD 1 25030, BEERFADIXZADOD3IS%ZEHD DT
W, BEKFEAD 1 ALY OFBII2ARTHFEDO 3 50 1IT@E 2\, 1996 EOHE
ER1A%YD GNPIXS0E L TL, BXMEMYVAE 2 FOFEHEMFABIZ91 55 TL (4
AFR) THY, BNHORFRARE2EFEFHOEHUT LRELON S,

7) BEZEEM

BEXRI. OBRERBRHAKBIZLI2MAEL, QENEEAACEEO/MENHITDN
T3, QIZonWTik, BENBEEACFBR T 2B LNERRICHTR T 28BBLEH 5,
BENZEA TR T 2EARMAEBEIIEICERNORIC, NERBICHTBRT 28BEIZ+PR
DHIZ 10 OHIBRICH YV, EEEN 2 EOXAMHRICPLEZBVNTHEL TS, @i,
BENEEOBELE - %HB#RB (GDDAP) OFFETHY ., REKH  BXFTIZL o TIT
bhTwad, REBIFTICIY, B¥% - ETELRCOHEMELFRLERE Lo TWVWS,

ZDIE), BERBEOLODEFE I/ LYy FbiThbhiTWa, RITPEEOEEZBELT
BMENThh, (EMEE, BERE. FHAE, BN ITE, KE, MHBEEZEORBREIC
BEMLTW3,

FRoLBY, BYERIIBELEOHRIZLI-TERENTHBY ., GDRS IEHEX%2 S
WT, —YIDBERR)—ECXZETIEHITo VRN, —HFRELIL. EHEXE
T DBV, RENICREBRBREERV—EYRIL, BEAEEBILTVWR
UE Tl her



(4) ¥ - k0T R
1) %=

P2 EIZBWTIX,GDRS & DSI D 2 B3 #EREIZH#E D > TV %, GDRS D EH 1L, 5001/s
PBZRWHEETO/NREERRZ, DSIIC X - TR S KAREERIR O BHER.
b HERE, B, PEk. BHBEHR. H%EE. HEHRK. BNELEZ DD TEIK
IZbhlzoTWad, £, &S 3203 22895 L 500l/s 2B XA BERREIZOVWTH, DSI
DAB%1ET GDRS BERAETH B,

2) KEIR

KERRT v MZB LU TIE, 1995 AT 107.2km® RERIA TR, 2055
FMAKIL 95km® (89%) . HITAKIZ 12.2km*(11%) % 5D TWVW5, 1995 FF TIAMERE (B
FROH G AKEAE) X o THBESNAKBREE 33.5km® THhD, Zihiuk, &I
B AIRE 2 K BB ED 31% % SO TV B A5, 2000 FEIZiX38%ICETHLEREBMLLNLTWVWS
2B, TRNETCHRINLAKEBRED S bR T5%ILEREMBIZEEL TV S,

3) P

PV EIZRBWTIE 259 BF ha OBMAHENOICEREFTETHY., 2055, BEH
BT RTREE ZAbNDDIE85EHE ha THdD, 85EF had 55, 79 B ha [ IRFAAK
WX AHHERE, 06 BF ha IIMTKIZEZE R TH S, 1995 FRIFRICK T D EHEHIL,
RFAKIZEBHD 3.7 HF ha 47%) . HHTFKRIZEDHD 0.4 BT ha(67%)TH Y. & 4.1
B halZ, BREGICEBATREE LT D 48%IZE L TW5, GRDS i3i8E, HEZ L 0/ RE
WHEELEBL T, T bix 1996 F 1 AR R TRIMARE 90 5 ha, & 115 75 ha
IZELTWS, 9705 GDRS i3, BEICBWTEZRBHARE LI-RIRAKERD 33%., HT
IKFEBED 1A% R SEEEZAR L TE X,

4) HEK

1995 4E KB RIZB 1T 5D GDRS EMOPEKEZEIZER TS L. GDRS X E TH 1,200
F¥ EHEICLT319000ha 2EMLTE 2, THUOHHFKEFEDITLEA LR, BHHFHEK
FEHICBWTHHEL LLIZEHELTETEY., TEMIZIIBEAKBREBIZLEAETH S,

5) HERER

GDRS 2L > TRBREINERBAKEFEMRIIFZRT DL, TOFEDOHFETH D
Muhtar () ZBEIN 5, BRIZ, REQCL ZARBAKERICET IR, BRE
T AAEIZ—WRY (RE LESNRERRL) 2, MERBE% ORRKERRKR D
HE - HERERIE, ZSRETHIBRBAMTIZ EIZR D, —FH, MITFKERICEL
TiX, GDRS L Xo TER INEHERONMEEIZET 2ABIT2VWH DD, DSI
L2 THIENA3FFRB LR THRIZOVWTIIZOREED 25% 4 EHET %
Bnb5b,



5 BH#s
1) BN O
FroEoRBEICIRE. AR 2,000 ALTOEERHNELEDLNTWVWD, Ya—
FUX MR ZEDT 305 r1HIZBIT2BEARBNONEREICLS &, FHNEADR
982 ATH D, BEARRITIE, HPHEHT (1,646 AA) 5L, Bilgs (429 A/FT)
DOV, —FOEHFHREIIS ANTHS, HECBIT 2 BEREZTOLERI, BRiEH).
PR TS 95% % B X, v~ TIBHIE 85%TH5B, REFD 93.5%), BEHEEE
FThd, FHRBIEVDIL, w /< I T 303 §F TL, BV OXBiEEO 130
BATL T, 23EB&ERH 5,
BB, BFNBK, #HE. BELSIIEBRHEIL VIR, £EFHFARVCEEDLE
W BEE T B MR O BRI L ERAYE W,

2) BRI D DA
BEABERICIE, UTOEZR - F#ER»IrboTWS,

- BEN%EE (MARA)

- H¥%#®E (GDRS)

- AHEE.FEEEFAKFIRE (Ministry of Public Works and Settlement DSI)

- FME

- RER

3) BEMEE
MoEoBRRHEBE LTIX, BXLSBLEXGRBARHY, WTRLLENOATRE
MELZOEHEEZZXDIEEZAMELTVS,

BEGRESCIIBEREZBREES. BEERALFAMEAGRVCERERTXFMEESEHY
BERRELARMBEIT. HERRGRES. ERBFRMAS. KEBFRMESICHPN S,

EEBREESITERGROMBFERIIBETIES 2 TToTRY, BED L Z AHIESE
DERIEEITFToTVARY, BECETIHLO0HFOER, X8, BEIIBENES
DEEHEIR-oTWVWED, BENKERIEBFEZERLR2VED, FREELIToTED
T, BEBREOL R, BEIZIERHVLAANTEARE 2oTWVD,

TOEORRREESR, MP IZBWTIT GDRS WIZHBREY RELYFORE LERD
FAEDEEY—EZ~ADBMT A LEBEREIN TN,

4) Vv H—
AENSBHEICBITAHEAQIZ LD AMOEIEIZ. F34%ThHD, HIRBZ2FFEIL,

BB OEHOREADOEEN bo b b AL 45%, —H~ I/~ T HHIROLHEDOREE

AL 24%ThH B, BNoOLHIX, R, FHRotEEE, BEZEOREFOII, FBAREL



Y X DO BELIRELTVS, 205, BERERVBEABIIBIT A AH%
BRELTWAREEZEZRETD L., BREFEICBIT 2 LMEDOKRE., SMEZERT I LI
T& W,

—RICEFEIIA X T DHERERTH Y . HERNICLEOBE (FV—7) IBE
GELRWV, LMHLEBBL, #EEEROMERERICOVWTIRLEERIToTWI2RRALHY .,
LHORB~OSERMRBEORABHER D, BREDENFIRT I LicoekdLE
Zbod, £oT, BROAWBZBERBIVEEHFEBRILO - 2MFEEER ~OLHE
DOBENEIMNLATHD EE XD,

2. EArEE
21 FE8REXRBEFES »E5tE

FaENZRBWTIX 1995 F£F CORREZFMEOT DO L, 1996~2000 FZ AN —F 3558 7
KEZRMBFES y FetBEZzER SN, BZERMAREFEIIANERERSE, REIL, THEk,
BIWHARICEREZRB L LB, B, RARZE. BERE. boWIAkY -2, #
HFITEH., HESERRLEOERE - LK, FHEARZOVWTHLERLTWE, ZTRHODERE
HIIFE S KRER 5 » EFHE (2001~2005 ) KBWTHEEMEEEFRES LTV D,

2.2 BEBUOR

EXAREOCRENRMICKTZ2EBEZ X, BMIA2A0EHELTRELZHREL, B
RTBOHLEEZREZ L THBDH, 2000 FEIZBWTITEEED GDP OEE2 LD 13~
135%2 b N EBEAEREA22E0 107~112%¢ L, TOMOELEHHEERE 29~
3.7%LRELTWD,
BXEBRRARTMOBBEIFFEMNTAIBECANEZEARVWERERRICLERER Y
BETHILTHY, FHREBE VAT LAORBERVCESBERLITDODA TV, £z, FR
BEINTI2EEFURBIVEROYERMRERACTETIOORREOESE COAHE
WKOWTHHFREZEATHREBETH S,

3. FHEEE
3.1 B
AEEDOHMILLTO®RBY TH D,
—{EH DR EEME CRBEOEEMEDMR L
— IR OGE R EIZ X3 BROTBHESE S OHERA
—RBREDIAEMM
—EROBEHZBELC T, BHNMROAFE KEORE, HERADOETE~DHRH
O, AEOLAFHOHNY, REZLREOHIZNDS,



32 HExtgi

ER-RE—FF WA 10 BEBRPFERRLEZXLT W, LAL2SRL, AELH
#? 5 H, URUNLU #iX, CAMALIBEL Hi[X, ASLANLARK #i[X, K KARISTIRAN #i[X
D 4 WEIBEIZ PVaEBMFIC L o THRIEASTH Y, HACILAR HKIZ DWW TIIEETRY
RHEROTVBRZ LNHBALE, Lo TAHABEBEFELLTIX, BV 5 HRIZHbE,
BMEBERXEAENAYF—V2BET S, BMBEORIRIZHZ-TiE, Ya— PRV
VIZVRAMRETCIToTBEEMTIZESS B, P OEEXO0RBEOLONREHEFEEHE
LV REVWLDILBRBZE ¢T3,

KD

i 4

LE]

I-F3

ESES

EX T

ey ih (X B2HFH
ik |Hacilar Ankala Kirikkale  |Keski Hacilar 200 500
#  [Urunlu Konya Konya Cumula Urunlr 465 50
Torbari
|Kalesekisi Adana Adana Saimbeyli |Kalesekisi 210 250
*F Camlibel Sivas Tokat Merkez Camlibel 1,100 177
|Kozluk-Kusuka Sumsun Samsun Terme Kozluk 862 640
Kuskara Kastamonu [Kastamonu |Merkez Kuskara 80 35
Ozdenk Eskisehir Eskisehir |Alpuyenice |Ozdenk 172 75
B3 Aslanlar lzmir lzmir Torbali Aslanlar 244 350
llyaskoy Bursa Yalova Ciftlikk llyaskoy 137 120
E K. Karistiran Istanbul Kirlareli Luluburgaz IK.Karisti 120 84
33 FrEINE
1 AR

EREXENFIL, FYL2BR, BORBR., N 7EBMORE, HT/KEXE, #HhoEAE,
TERETHD, iz, 2EZBE LT, KEEBR, E#H L XTLA0BRRUVHR, #hH
EE. t®RERe, BEREFOMMML, TRV —EX0OBELETI.

FIS ERICLE-TBESNA 10 KDY b, BEICEENEHB I TWDS 5 #XZRL 5
MEIZA R P —RRPONW OPDOEEFEZEBM LIy —VEXHE L T 5,
BMFEOBRICHIL->TIE, Ya— bRV VT Y R MEEIIH L TITo EBEEM
FICEDI B DOFEOHREZOLORFHEXEMMEV KEWVWHLOIBREZ L LT 5,
IRy F—VEBEORGHMIIIE, BELZ2EMBEXL 2464 L, 5 EH2BET S,

(2) =XHE

FISFRIZIIBEH L= E¥E L LTiX, GDRS DEHEHNZEIZ, 60 HH US RLDAKE
SCEAFEZRE, I0BELEEE (=1 v/ —VHEYE) IBEXE 13555 US FARE,
2TH 3 FLET I, thoBMEEIIED 465 BFF US FAZAWVWT2EBLVIEKRE
MICBENDZEEZBELTWS,




34 HHHAECHRLIFR

ARBIZBWTIE, BEOHRZMERET DD, BIZ MV aEBEMIC Lo TRIZHEL
MNEMENT Urunlu X Z4REB L7-, Urunlu #IXKIIHTAKFIBIZ L2 ETH P, B2E £
TIZY Ununlu X OFEMEITILLTOLEBY TH S,

[Urunlu #1 X DEF % ]
AEEISEKOHFNLOMTKE AW TEEM 465ha (KEFE 490ha) DEPFEZITI
DTHD, BEARIZISADOHFE BEIZDSIIZE-TERRER). A TFT74 v, BHNE
R L VEREIND, BEVATLAEE 8§ RAOHFZ LML SED I L EL, HF X
WAL TS5A BB LTHEHERAKRE CIL GDRS, BBENEMERISEECH»IAR
DRHELR2B,

FERTIERBIKROEY TH S,
Ry 7EBRB LU — MERE : 8 3\
AP 74 VBEER 17,290m
¢ 175mm : 1,165m
¢ 150mm : 1,910m
¢ 125mm : 3,800m
¢ 100mm : 9,050m
Kk 46 18

AEBRBRIT., REBEGREACL-THE - BHEIATWS, HBAEDA VX N—DH
HBERLHY, BEDE ZAMBERSEENRELRLTWA LRONS (BMEEELSR),

35 HE

TRI-TZURBERRCEINE, ASERER LS. FYUL Y OUZEOHEMIT 1997
AW THEM 107280 BF TL LR SN TWA Z &b, BEEFIH VL WVWZ S,
FEARAFEREBIZIL>TRERT VU ABRBRKTHRIE, BNEB~OARQDOEERRIA
¥h5s:

FICHE~OEBMEROEAIZLIEERFEOREFL. BEVORNELEREELES
MU, EREEINTWEETERE L BECEA LI, THORRMFIALZAIELTDZ
ELHIFETE 5,

3.6 EhatkRs

AEEOEBHBE - 725 GDRS OMBEIZILLTIZTRT BV THB, TEHRAE IR
GDRS I REMTL2EIZ 22 oA RBEZHRBELTHEY . MESNRHIRIZIT 13 OHA /A
S5,



Director General

l

Deputy Director General

I

]

| Main Service Units I

[Advisory Supervisory Unitsl

| Supporting Units |

—lSurvc'y and Project Dept. I

—ILand and Settlement Dept. I

——|Rural Roads Dept. I

*Hydro and geology
»Small dams

—I Irrigation Dept. I

—lRuraI Potable Water Dept. I

In Village Construction
Dept.

_{’Opcration Dept. ]

—y

4. BEFTR

PV aEBMINREERERENSEORREEZ BN SEDIOXEYDRFETHD &

Research Planning,
and Coordination Dept.

—|Insppectal:ian Dept. I

Re:

sional Units

_| Staff and Training Dept. l

'—{ Regal Directorate |

Administrative and
Financial Affairs Dept.

_I'Pr(winciom] Directorates I

'_|'iject Directrates

ZZTWARIZEDND, SBRLEMEETHELTWEFHETH S,

REHE LTH, AWEICBWT Urunlu HEOEZEEHBY A FORFEZEL, TOHRE

——Office of Legal Advisories | —Machinery Supply Dept. |
| |Small Dams and | Rescrch Institute
Watershed "_I Office for Civile Defence I Directorates
Rehabilitation Dept.
+Soil conservation ] Training Center
*Small scale imigation Directorates

BRI NTZZEND, BEBREDORTF VIV VIBVWI E52HBABLE,

ARBICELY . BEXMNBHIBO I B, S HIENBEICEERERF L THD Z L IVHIEA L2,
ZFRIZEY MaBOEEZER~BIT TORERK, RUERENLIEAZSA TS LE XD,
A% O/NREEBELOHEDT DI, M aERFIIAEROHEERERSFLELTVS
ZEND, SBITUEBRMAN /P (R) REEL, BELIZAT THELTWSBANKLE

THsHI,
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TEER

1. REFE
Wik #E— (Bk) =Ygy BAEERIREERS
2. WERE
AIE | AR | A 1712 - 1EERTR (ERIE!
1 03/1 K | FRAIRET UV HTE Tz
4 AA KR, JICA \ZHE, BEHHA
2 03/1 & | BIRANEBERARARRR. 168 Tih
5
3 03/1 + | TrvATRIYE ayy
6 HAENEIRBFRE, 168
4 03/1 H Urunlu # [ X HIFEZE T AT
7 aVUYETLUNTE
5 031 MERARRERS V5 LR (=]
8 T
6 |03/ x| KRE
9
3. mRE
(D)KfEEE

FRMEZ : —%ERE
Kageyama Yoshihito : —%ERE (FEFLRFORMD)

(2)JICA
RER : iR
ATHE : EFE

(3)General Directorate of Rural Services(GDRS)
Hasan Balaban : The Head of the Watershed Rehabilitation and Small Dams
Department
Kani Birgic : Director of Small Dams

Yurudanur Surmeri : Director of Small Irrigation

Sadi Kasapoglu : Small Irrigation
Sevki Unsaldi : Small Dams

Nevzat Erdogan : Small Irrigation

Ceral Yenginol : Director of Soil Conservation




Terfic Alkaranci : Small Irrigation
Halil Arli : Konya Regional Directorate, Assistant Director

4. DUEREHEY X b

(1)Turkish Economy Statistics and Analysis October-December 2001
FAITEA : Oct.-Dec.2001
X473 : Original State Institute of Statistics Prime Ministry Republic of
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1. INTRODUCTION

In relation to this Implementation Program, a study titled “Study on National Small-Scale
Irrigation and Rural Development Program in the Republic of Turkey” was carried out
according to the following schedule by Japan International Cooperation Agency (JICA) on
basis of the Scope of Work agreed upon between JICA and General Directorate of Rural
Services (GDRS) on August 21, 1996:

e  Phase I Master Plan Study; from December, 1996 to June, 1997
o Phase II Feasibility Study; from July, 1997 to March, 1998

The Study identified 1,418 number of projects that have been waiting for implementation, and
those were summarized in a long list inventory. Among the projects by type of works,
irrigation projects account for 90% of the total inventory with a share of weir construction of
about two-thirds, followed by groundwater use (15%) and reservoir construction (8%). Upon
completion of the long list inventory, 205 projects were further short-listed taking into
consideration survey and design level, implementation readiness, implementation urgency,
willingness of the beneficiary, etc.

The Study contributed to national small-scale irrigation and rural development in Turkey by
producing a Master Plan that constituted of long- and short-listed projects and identified 10
representative projects, defined as “Core Projects”, for which a feasibility study was
undertaken. Taking into consideration the outcome of the feasibility study, a project
implementation program was proposed, aiming at smooth implementation of not only the core
projects but also ones, with high priority, listed on the short and long list inventories.

This implementation program is to facilitate the project implementation with a loan assistance
provided by “Overseas Economic Cooperation Fund of Japan”. The loan is to be a form of
sector loan, and composed of 60 million US$ and disbursed over 5 years.

2. PROJECT BACKGROUND AND NECESSITY

Although Turkey accomplished food self-sufficiency in the past, at present the state food
imports outweigh exports and necessity is arising to increase national food production to
improve food balance. In order to meet needs of a growing population in recent years and
unstable weather such as droughts, the Government plans with the Seventh Five-Year Plan to
raise and stabilize the agricultural production.

Despite the fact that the share of agriculture in GDP fell from 17.5% in 1990 to 15.6% in 1995,
its share in total civilian employment remains as high as 45%. This means a considerable
portion of the population, inhabiting mostly in rural areas, continues to make a living on
agriculture. The agriculture produces virtually all the commonly needed food crops, largely
coming from rural areas, and also plays a key role in supplying raw materials to industry.

High attention is given to mitigating regional imbalances and improving income distribution
among various sectors of society. While the urban population grows at an annual rate of 4.5 %,
the share of rural population has been decreasing as a result of substantial migration to urban
areas. It is estimated, based on the past population trend between rural and urban, that the



share of urban population will reach as high as 70 to 75% while rural population share
decrease to 25 to 30% by the year of 2000, causing inequitable and imbalanced development in
the country.

Therefore, the promotion of “small scale irrigation and rural development” is recognized to be
a most effective instrument for improving rural standards currently affiliated with poverty,
creating employment in the rural areas, and curbing rural to urban migration. This approach
gives an additional advantage that could also mitigate urban problems caused by
over-migration in search of elusive job opportunities.

Thus, rural development enhanced by small-scale irrigation is considered essential to raising
and stabilizing the agricultural production, improving greater food self-sufficiency and food
security, as well as eliminating regional disparities and achieving equitable national
development.

3. PROJECT OBJECTIVES AND SCOPE OF WORKS

The Project objectives are to: 1) increase crop yields and farm productivity, 2) improve crop
quality and farm competitiveness, 3) realize farm income increase, and thereby contributing to
improving rural life standards, mitigating rural to urban migration, achieving equitable national
development, and national food sufficiency and security.

Major works of the Project are dam construction, weir (barrage) construction, pumping facility
installment, groundwater development, land consolidation and soil conservation. The scope of
the works includes not only these major works planned for the core projects but also similar
activities for a number of projects that have high priority among long-listed projects. As a
whole, the works are to include water resource development, irrigation facilities construction
and upgrading, land consolidation, soil conservation, and strengthening of farmers organization
and extension services.

4. PROJECT DESCRIPTION

The Core Projects, feasibility-studied by JICA, are 10, among long-listed 1,418, representative
projects, composed of two pump irrigation, three groundwater development, two dam
construction (one with pump), one weir construction, one land consolidation, and one soil
conservation projects. These Projects are briefly described below and the major facilities are
summarized in Appendix-1:

4.1 Hacilar Project (Pump Project)

Hacilar town, in which the project site is included, is connected to the center of Kyrykkale
province with 17 km asphalt road. The project site is accessible throughout the year. The
project area’s latitude is N39°40' and longitude is E33°30". The topography of the project area
can be defined as undulating. The major surface water source of the Hacilar town is
Kapulukaya Dam which has been in operation since 1989.

The site, where the pumping station is to be installed, is just beside the reservoir of Kapulukaya
Dam. The site situates at about 3 km upstream from the dam body, and the elevation is about



720m. The slope of the abutment is very steep, giving approximately 40% inclination. The
highest elevation of the hill, at the foot of which the pumping station is to be constructed, is
857.21m.

The altitude of the project area is changing from 724 to 800m. The irrigable area is divided
into six categories in terms of agricultural usage. The first class land is nearly flat with an
inclination of up to 3 %, and the area is as small as 60 ha. The second class land is nearly flat
with an inclination of 3 to 6%, occupying an area of about 510 ha, and the third class land has
an inclination of 6 to 8 % on almost 550 ha.

The project is to irrigate 522 net ha (gross 552), and composed of boosting pumps, rising and
distribution pipelines, regulating pond, and on-farm facilities sprinkler. The irrigation water is
extracted from Kapulukaya Dam, boosted into a regulating pond, and then distributed to farms
by gravity. Irrigation system, from the pumping station to hydrant, will be constructed by
GDRS, while on-farm facilities will be born by the farmers themselves. The major project
dimensions are as follows:

e Pump; ¢ 300 mm x 190 kw x 5 units

e  Pumping discharge; 428 /s

e Discharge tank; 520 cum (regulating pond)

e Boosting Pipeline; ¢ 550 mm, L =2,250 m

e Distribution Pipeline; Main pipe: ¢ 550 - 350 mm, L = 6,535 m

Lateral pipes: ¢ 300 - 100 mm, L =31,434 m
4.2 Urunlu Project (Groundwater Project)

This project area, which is to be irrigated by groundwater, is 55 km away from the center of
Konya province. Urunlu village is connected to Cumra administrative district center with 10
km conventional asphalt road. The highest altitude in the project area is 1,012m and the lowest
is 1,005m. Latitude of the project area is N37°40' and the longitude is E32°50". The land is
mostly flat with an inclination changing gradually between O and 2%. Further, in deferent areas
are observed sites that are slightly undulating with up to 1% inclination.

The typical lithology obtained in and around the project area is: surface soil with about 1m
depth, clay soil of about 15m, marl of 45m, limestone of 120m depth, and clay-stone
downward. The aquifer, which has been identified, is limestone. Taking into consideration the
characteristics, the wells required for this project, were designed as shown below and already
opened in 1996 & 1997:

e  Well depth: 150 m
e Yield: 501/s
e  Average static level: 10m
e  Average dynamic level: 20 m
e  Manometric head: 30 m

The Urunlu project is to irrigate 465 net ha (gross 490) by means of groundwater which will
be supplied from 8 wells. The project components include 8 wells, already opened by General



Directorate of State Hydraulic Works (DSI), pipeline, and on-farm facilities of sprinklers. The
sprinkler type is to be hand-move, since the system is of low cost and has mostly been popular
in Turkey. The irrigation system is to be of independent in a way that each well will have its
own command area. Irrigation system, from the well to hydrant, will be constructed by GDRS,
while on-farm facilities will be born by the farmers themselves.

4.3 Kalesekisi Project (Pump Project)

The project area is located, with a coordinate of N37°50' and E36°10', at 156 km from the
center of Adana province. Though the road connecting Adana and Saimbeyli, where Kalesekisi
villagers live, is asphalt paved, it takes more than three hours drive because the road is of
mountainous one. The road between Saimbeyli and the irrigation area is unpaved with steep
inclination and the irrigation area is located on a steep slope.

The irrigation source of this project is Kirkok River, from which water is taken by pumping.
Although no flow measurement has been conducted, it is well-known that the river flows
throughout the year and the runoff even during summer season could be more than hundreds
litters per second. The water comes from Karst geological formation of a relatively stable flow
throughout the year. The catchment area at the planed pumping station 1s 42.7 sqkm.
According to the villagers, April usually has the maximum discharge with a depth from 0.7 to
1.0m.

The irrigation area is located on the eastern side slope of a valley stretching to the south. The
elevation starts with about 800m and reaches as high as 1300m, giving fairly steep inclination.
The irrigation area is broadly divided into two parts, both of which are separated by a ridge,
and the parcels, to which the irrigation is introduced, are scattered in the areas.

This project is to irrigate 210 net ha (gross 233), stretching on the steep hill, by pumping. The
project components are pumps, rising pipeline, regulating pond, distribution pipeline, and
on-farm dripping facilities. To economize the operation cost and to reduce the project risk, the
project implementation is to be divided into two phases, composed of 100 ha irrigation for
phase I and another 110 ha for phase II. While the phase I is to irrigate the lower part with
about 150m static head, the phase II if for the upper part between 150 to 250m in static head.

4.4 Camlibel Project (Land Consolidation Project)

The project site is located alongside the Fineze river in Camlibel plain. The latitude of the
project area is approximately N40°05' and the longitude is E36°29'. Regarding the topography
of the project site, about 90 % of the area is plain with an inclination changing between 0 and
2%. The rest 10% of the area is of gentle slope with minor undulation. The average altitude is
1,130m. The highest hill is Giirclitepe (1,951m), included in the Giizelce dam basin.

No difficulty constraining transportation to the village is found. The village is connected to
Tokat province with asphalt road. Nearly all roads between districts and towns, and between
towns and Tokat province are asphalt. The village roads are usually passable, however,
become muddy during winter season due to snowfalls.

The Guzelce irrigation project have been implemented by the DSI, which aimed at flood



control and irrigation for the land area of 4,337 ha along the Fineze river. The Camlibel land
consolidation project will be implemented by the GDRS, in line with the Guzelce irrigation
project. The major components of the project are as follows:

e Land consolidation area: 1,438 ha

e Land grading works: 1,398 ha

e Soil improvement works: 40 ha

e Drainage canal works: 19,700 m (h=1.0 - 1.8 m)
e Under-drainage works: 15 ha

e Irrigation canal works: 20,850 m

e Farm road works: 47,600 m

e Improvement of village environment:

Stock farm land development: 23 ha (terracing 10 ha)

Living environment improvement: 11 ha
4.5 Kozluk Project (Weir Project)

The project site is located near Black Sea, about 80 km away from Samsun to the east.
Latitude of the project area is N41°07' and the longitude is E37°07". The transportation is well
kept throughout year between the village and other areas. While the main road leading to
Samsun is asphalt paved, the road connecting the main road and the village is conventionally
paved.

The irrigation area’s elevation ranges between 1m and 50m. The topography of the lower
elevation area is very flat, suitable for paddy cultivation, and it becomes relatively steep and
undulating when goes to higher elevation. The weir is to be constructed in a place of about 7
km upstream from Black Sea. Fairly hard foundation was found at the both sides of the river.
The western downstream side of the river is characterized with a very steep slope, implying
difficulties for constructing canal.

The irrigation water is taken from Akcay River which flows throughout the year. The
catchment area at the weir site is 220 sqkm, and the main river channel’s length is 42 km with
an average slope of 2.2%. Since this project came up in 1978, the runoff of Akcay River had
been periodically measured until 1992. The measurement had been done in periods when the
river gave little discharge mostly during the dry season coresponding to the irrigation period.
Total of 16 measurements had been done in 8 years. The minimum runoff among the measured
and minimum in July, requiring peak irrigation water requirement, are 470 1/s and 850 1/s
respectively.

The project planned to irrigate 550 net ha (gross 610) is composed of a weir and open canal.
The weir of 50m in length is of floating type. The lengths of the main and lateral canals are
20,200 m and 12,100 m respectively. The on-farm irrigation is to use furrow and flood
methods.

4.6 Kuskara Project (Soil Conservation)

The project area is the land of Kastamonu-Merkez-Kuskara village at a coordinate of N41°30'
and E34°00'. The village is connected to the center of the province with 13 km of asphalt



paved road which is accessible throughout the year. The project area is located south of the
village with the elevation between 670 and 700m.

The village has a total land of 250 ha, 81 ha of which had been opened for irrigation between
the years 1992 to 1994. The project area covers a total of 117 ha, including the irrigable 81 ha.
The 117 ha, soil conservation area, is categorized into two such as Class II (37%) and III
(63%) in terms of land classification. The slope of Class II land is about 5 to 6% and there are
uneven topographic condition. Class III’s slope is about 8% to as steep as 9%, causing soil
erosion with irrigation water applied.

The project aims to protect the farmland from soil erosion, to maintain the productive capacity
and enhance productivity of the farmland as well as improvement of irrigation efficiency. The
major works are as follows:

Farmland conservation area: 117 ha

e Terracing:
A block (with averaged slope of 6 %): 441 ha
B block (with averaged slope of 8 %): 72.8 ha (=117 ha in total)
Canal construction: 3,325 m (Q = 50 lit/sec)
Road construction: 4,100m(B=3.0-80m)

4.7 Ozdenk Project (Dam Project)

The project site is located, with a coordinate of N39°50' and E31°00', about 3 km away from
Ozdenk village that is the beneficiary. The village is connected to Eskisehir with 53 km
asphalt-paved-road and 13 km with conventionally paved-road. The accessibility, to the village
and the dam site, is kept throughout year.

The elevation of the dam site is about 1000m at its river-bed, and the both abutments are
relatively steep, about 1 vertical to 2 horizontal slope, giving good topographic condition as a
dam site. The river branches into two at its upstream of 400m from the dam axis. The
catchment area extends towards NNE, occupying 8.612 sqgkm. The southern part of the
catchment area is characterized with poor vegetation, which requires terrace and/or
reforestation, while the northern part is covered with good vegetation like trees.

The irrigation area starts at just downstream of the dam, and runs along the river-sides. The
irrigation land is composed of alluvial and terraces deposit, originating in river sedimentation.
The topography is gentle, and the elevation goes down as one goes to downstream. The lowest
elevation in the irrigation area is about 890m. The slope is nearly flat in the central part of the
irrigation area, which runs along the river, and changes up to about 8% inclination beside the
foothills.

The source of the irrigation is Ozdenk River that is seasonally flowing. The river usually starts
flowing at the beginning of November and the flow peak shows up in March. The flow, then,
becomes less and finally stops flowing in June. Periodical runoff measurement has not been
done, however GDRS once carried out the measurement throughout the rainy season in 1995
to 1996. According to the measurement, the discharge between November in 1995 and May in
1996 was 808,000 cum, arriving at 93.8 mm taking into the catchment area of 8.612 sqkm.



This project is to irrigate 126 net ha (gross 140) with the water released from the dam. The
project components are Ozdenk dam, distribution pipeline connecting between the dam and the
farms, and on-farm facilities of either furrow or sprinkler. The on-farm facilities will be
constructed by the farmers themselves. The irrigation system is to be of gravity distribution
flow, for which the dam water comes to the farms by gravity thanks to the elevation difference.
The dam dimension is as follows:

e Usable volume: 800,000 cum (including evaporation and seepage losses)

e Dead volume: 100,000 cum (sedimentation: 47,000cum + supplement)

e Total volume: 900,000 cum (newly designed)

e Full water level:  22.4m (with 900,000 cum reservoir capacity), EL1000.400m
e Dead water level: 8.6m (with 100,000 cum dead volume), EL.987.000m

e Dam height: 22.4 + 2.50 (Normal free board: 1.0 + 1.5) =24.9m

e Dam type: Zone type earth fill dam

4.8 Aslalar Project (Groundwater Project)

Aslanlar village is connected to the center of Izmir-Torbali district with a distance of 7 km, and
45 km to the center of Izmir province via an asphalt road with good condition. The latitude of
the project area is N38°10', and longitude is E27°27'. To the east of the project area, there is
Tapkesik village and Balyk mountain (97m), while there is Fetrek stream to the west. There is
mountain named Burgur with the elevation of 392m in north and Pehitler village is located in
south of the project area.

The project area is located in a plain, however the topography varies in different parts. The
altitude is about 60m in the north of the project area, and is about 30m in the south of the
project area, giving about 30m elevation difference between the highest and the lowest.
Accordingly, the inclination is about 0.2% from north to south.

The project area has two formations, which can yield water, such as Neogenic aged
conglomerates and Paleozoic aged marbles. Both formations, having a fissured, cracked, and
cavernous geological structure, create a suitable aquifer for this project. There are 7 wells,
already opened by DSI in 1993 and 1994, for this project, the yield of which varies 10 to 50 I/s
and amounts for 200 I/s in total.

This project is to irrigate 250 net ha (gross 263) by the 7 wells. The project components are 7
wells, boosting pumping station, rising and distribution pipelines, and on-farm facilities of drip
(farmers’ responsibility). The irrigation system is to be of collective, for which the irrigation
water to be extracted from the 7 wells is to be once stored in a collecting pond, and then
boosted to a regulating pond that will be constructed on a hill located northern side of the
project area. After the regulating pond, the water is gravity-distributed to hydrants.

4.9 Ilyaskoy Project (Dam Project)

Latitude of the project area is N40°35' and the longitude is E29°26'. Ilyaskoy village is
connected to the center of Yalova province with 24 km asphalt road. The village is accessible
throughout season. The dam is located about 1 km from Ilyaskoy village. The road is
conventional asphalt paved and the accessibility is available throughout year. The irrigation



area is located on the hills downstream from the dam, and the topography is undulating
specially for the north-eastern area.

The source of the irrigation is Orencik River. There is a continuous flow throughout year
though summer season’s flow is very little amount often less than 1 I/s. The catchment area is
4.3 sqgkm, stretching towards ESE, and mostly covered with forest. There is no other river
flowing throughout year around Ilyaskoy. The Orencik River has no any runoff measurement.
Based on the interview to the villagers, the maximum water depth during rainy season reaches
to as high as about 1m, just overflowing the river channel of approximately 0.6m (depth) x
2.0m (width).

The project is to irrigate 108 net ha (gross 130),and composed of Ilyaskoy dam, boosting
pumps, rising and distribution pipelines, regulating pond, and on-farm facilities of either drip or
sprinkler (farmers’ responsibility). The elevation of the dam site is about 225m. The slope of
the abutments is 1 vertical to 8 horizontal for the northern side and 1 to 7 for the southern side,
giving relatively gentle slope as a dam site.

The water released from the dam is to be lifted up onto a hill by a boosting pumping station.
Then after storing the water into a regulating pond, the irrigation water is to be distributed by
gravity. Irrigation system, from the dam and up to hydrant, will be constructed by GDRS,
while on-farm facilities will be born by the farmers themselves. Based on the reservoir
operation simulation, the dam dimension is as follows:

e Usable volume: 560,000 cum (including evaporation and seepage losses)

¢ Dead volume: 40,000 cum (sedimentation: 5,000 + fishery: 35,000cum)

e Total volume: 600,000 cum (newly designed)

e Full water level:  14.3m (with 600,000 cum reservoir capacity), EL.240.300m
e Dead water level: 4.8m (with 40,000 cum dead volume), E1.230.800m

e  Dam height: 14.3 +2.50 (Normal Free Board: 1.15 + 1.35) = 16.8m

e Dam type: Zone type earth fill dam

4.10 K. Karistiran Project (Groundwater Project)

The project area is located between Luleburgaz and Corlu, 5 km to the north of E-5 Highway.
Regarding transportation, the accessibility is kept throughout year from the highway to the
village. The latitude of the project area is N41°19' to N41°30' and the longitude is E27°31' to
E27°34'. Altitude of the project area is approximately 117m, and the lowest spot height is 90m.
The land in the project area is nearly flat with an inclination of 1 to 2%. There are places gently
sloping or depleting with a slope changing between 2% to as steep as 4%.

In Ergene river basin and its around, there is Babaeski formation, belonging to Pliocene, which
is composed of clay, silt and sand. The formation reaches as thick as 100m. Corlu formation
exists below the Babaeski formation. The Corlu formation is composed of fine sand, coarse
sand, fine gravel, clay and silt in a form of layers.

There are 4 wells for this project, already opened in 1993 by DSI. Groundwater is found in
Corlu formation. The designed yield is 30 I/s each, totaling to 120 I/s. The project is to irrigate
120 net ha (gross 126) by means of the wells. The project components include 4 wells, pipeline,



and sprinkler on-farm facilities. The irrigation system is to be independent, thus each well will
have its own command area. The on-farm irrigation system, prepared by the farmers
themselves, is to be of hand-move sprinkler.

S. PROJECT COST AND DISBURSEMENT

Project cost is composed of facilities construction cost, consulting service fee, made up of
detail design and supervision, and contingency cost. Construction costs are estimated on the
basis of construction amount and correspondent GDRS unit prices, and on-farm facility costs
will be born by the beneficiaries. Detailed design and supervision costs cover the detail design
including necessary survey, preparation of tender documents, tendering and tender evaluation,
and supervision works. Contingency consists of physical contingency and price escalation
contingency.

The cost for the Core Projects is detailed in Appendix-2, and the cost excluding on-farm
facilities, which are to be born by the beneficiaries themselves, is summarized below. The
project cost ranges between 316,675 USS$ and 2,791,474 US$. The total amount is calculated
at 13.4 million USS.

Table 5.1 Summary of Core Projects Costs, Million TL & US$

Project Construct’n Desigp & Contingency Total Total Remarks
MTL Supervision MTL MTL us$
Hacilar 343,540 60,805 23,309 427,654 2,791,474
Urunlu 102,381 23,619 9,054 135,054 881,552
Kalesekisi 76,532 15,373 5,893 97,798 638,367|Phase [ only
Camlibel 164,898 37,029 14,194 216,120 1,410,708
Kozluk 195,246 34,237 13,124 242,607 1,583,596
Kuskara 38,971 6,899 2,645 48,515 316,675
Ozdenk 316,060 65,592 19,678 401,330 2,619,644
Aslanlar 133,243 29,719 11,392 174,354 1,138,081
llyaskoy 206,480 44,163 13,249 263,893 1,722,537
K. Karistiran 43,662 8,681 3,328 55,671 363,388
Total 1,621,013 326,117 115,865 2,062,995/ 13,466,024

Note: The exchange rate is 1 US$ = 153,200 TL at July 1997.

Taking into consideration the above Core Projects, a sector package, covering 5 years, would
need a loan assistance of 60 million US$. On condition that approximately 12 million USS$ is
considered appropriate for the construction amount per year with the loan assistance, the first
package, composed of S years, would give the following allocation for both the Core Projects
and the other high priority projects which come after the former:

Table 5.2 Budget Allocation for Core and Additional Projects for Package i

— Total 1st vear | 2nd vear | 3rd vear | 4th vear | 5th vear Remarks
Million TI
Core projects 2,059,744] 980,700 11,053,881] 25,163 0 0 10 projects
Million 1S3 1£=182 200T) _(at .1l _07)
..... Core projects inMUSS 1134 L84 L6801 02 O s
Total nrosnective loan 60
For high prioritized projects 46.6 5.6 5.1 11.8 12.0 12.0

Note: The exchange rate is at July 1997 since the 10 core projects cost estimation was made on the rate in July
1997.



Accordingly (on condition that 60.0 MUSS$ available from loan assistance), the Core Projects
will be completed within 3 years taking into consideration the construction amount (except
Kalesekisi Phase II project to be carried out 8 years after the Phase I), and other additional
projects could be implemented within the rest of total 46.6 MUSS. The additional projects will
be selected on a basis of project priority covering all short and long listed projects
(prioritization was made in the Study undertaken by JICA).

6. PROJECT IMPLEMENTATION SCHEDULE

A conceptual implementation schedule is tabulated below. TheCore Projects are to be
implemented, starting with the related detail design, in three years since the inception of the
first package, at the second year of which next projects (referred as high prioritized projects
above) are to be selected, following which detail design and then implementation of the
projects come, and the same continues until the summed project cost reaches the assumed 60
MUSS within the duration of 5 years:

Table 6.1 Conceptual Implementation Schedule for the First Package

Parckane Firct Parkane
Year st 1 2nd | 3rd | 4th 5th Remmka

Core Projects (10) Total 13.5 MUS$
an gmup e e
3rd group
4th group As available for the budget
Project cost, MUS$ 12 12 12 12 12
Summed cost, MUS$ 12 24 36 48 60

[ : Selection of high prioritized projects
L] Detail design, preparation of tender documents, and tendering
B Project implementation

T4 CONSTRUCTION AND PROCUREMENT

An engineering consulting firm will be recruited through an international competitive selection
for both detailed design and construction supervision of whole project facilities.

The contractor(s) for the construction as well as for the supply of necessary equipment will be
employed through international competitive tenders. The tenders may be short-listed through
pre-qualification tenders, and the same consultants will conduct tender evaluations.

8. PROJECT IMPLEMENTATION ORGANIZATION

Organization networks involved in the project implementation, especially GDRS headquarter,
regional and provincial offices, are illustrated below. GDRS headquarter is responsible for
general implementation planning, financing provision and technical advice, while regional and
provincial offices concern local request for project implementation, operation works after
completion, instruction for creating water users’ associations and general operation and
maintenance affairs.
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Provincial offices are authorized in the supervision of construction works based on the
contract agreed between GDRS headquarters and ordered construction companies. On the
other hand, the contracted consultant offers, on the contract basis, technical services and
management of construction works at both GDRS headquarter and the sites concerned.

Figure 8.1 Project Implementation Arrangement

Employment contract Consultation
L
GDRS Headquarter D.S.L
4__—
Employmen
Consultant <
Technical service
Technicdl Advice
h 4

» | GDRS Regional Office
Technical service

Project for#lation, design Consultation

Technical servici GDRS Provincial Office [ Village Chief

Supervising works Water UsersiAssociati{m
Supervising .
»  Construction Beneficiary Farmers
> Agent

9. OPERATION AND MAINTENANCE

Farmers are expected to establish water users association (WUA) in order to well-maintain the
irrigation system and to practice their farming on a cooperative basis. In organizing and
legalizing WUA, an orientation shall be given to the farmers. Also, an advice and training for
operating the on-farm irrigation facilities will be called by the farmers, as needs arise, since
they are little familiar to irrigation agriculture.

Those tasks are undertaken by “Irrigation Department” in GDRS Regional and Provincial
Offices. The department will: 1) help formulate WUAs, 2) give irrigation related advice and
training to farmers, and 3) monitor and evaluate farmers’ improved irrigation and feedback the
outcome. Regional Office supervises Provincial Offices that will be in charge of directly
contacting farmers. Contact with farmers will be made by Provincial officers, dealing with
irrigation or field agents who are employed and trained by the farmers.

Water Users Association (WUA) will be established at each irrigation system, mostly on
village level, comprising the beneficiary farmers. Besides operating and maintaining of the
irrigation system, the following major roles of WUA are pointed out:

e To develop and implement operation plans for irrigation schedule and regular facilities
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maintenance,

e To improve water use management through improve irrigation schedule and other useful
irrigation practices,

e To develop roles and responsibility of the WUA’s members and local rules for resolving
water-related conflicts,

e To develop and maintain close coordination and good working relationships with
organization for essential services such as banks, equipment firms, public and private
lessor, and local village councils, and

e To develop and maintain an official and functional information linkage with GDRS
officers.

The WUA is to be composed of 5 committee members, elected in every 3 years. The
committee consistes of 1) chairman, 2) vice chairman, 3) committee member(s) 4) treasurer,
and 5) irrigation advisor from GDRS office (see below). WUA hires a person who may be a
dam operator, gate keeper, canal operator, and facility staff as required. A pump attendant is
required in case of pump irrigation system.

Rotationa
irrigation
practice

Irrigation
Advisor

] -
Dam Canal
Treasurer Opsrator | |

Operator J

=
Gate Pump Facility
Farmers q keeper] UperatorJ staff ]
.

The general meeting with the presence of all members, will be convened annually or as
required in order to elect the representatives, audit the account, decide the fees required,
discuss and fix the cropping patterns in the year, and rule rotational irrigation among the
members.

Chairman

10.  CONSULTING SERVICES

The consulting services are composed of detailed design works, formulation of construction
plan, cost estimation, preparation of tender documents, tendering, and supervision works.

10.1 Detailed Design Works
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11.
11.1

To carry out detailed design for the projects such as dam, weir, canal, pipeline, pump,
land consolidation, soil conservation, pumping house, etc.,

To prepare technical specification for mechanical equipment such as motors and pumps
that are to be required for manufacturer’s design,

To plan temporary works as required,
To prepare Design Drawings according to the detailed design,
To estimate the work quantities based on the detailed design and Design Drawings, and

To prepare construction schedule by critical path method, taking into account
combination schedule of civil and mechanical works.

Others as required.
Cost Estimation

To prepare bill of quantity according to the works, and

To estimate total construction cost and to classify the cost into foreign and local
currency portions.

Tender

To prepare the pre-qualification tender documents and evaluation criteria for selecting a
qualified bidders,

To prepare tender instructions and conditions of the contract,

To prepare technical specifications for civil, mechanical and architectural works,

To prepare bill of quantities and tender drawings,

To prepare general information data for bidder’s estimation, and

To hold tendering and conduct tender evaluation under GDRS headquarter.
Supervision

To supervise the construction works in accordance with the technical specification and
related contract documents.

ENVIRONMENTAL IMPACT

Impact to Natural and Social Environment

The environmental impact for the Core Projects is shown in Appendix-3. The following could
be pointed out from the table:

The socio-economic conditions in the project areas will improve, and increase of
population is expected,

The project will result in an increase of employment in the areas, and the income levels
of the local population are expected to rise,

There is no problem on the Ramsar Convention because there is no call sites for
migrating birds in the project areas,
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Improved farming practices using modern irrigation techniques will result in a higher
productivity and better quality agricultural products,

The residual matters of agricultural products is utilized for compound agriculture with
stock raising which will enable sustainable land use,

The projects will induce increasing fertilizer application for crop production, and there
might be fear of salinity and salt accumulation to surface layer, and

Increase of used agro-chemicals might cause soil pollution by remained toxicity.
11.2  Mitigation Measures

Following mitigation measures are proposed to reduce negative effects associated with the
Projects.

(1) Soil Erosion

Soil erosion classes from slight to severe. The erosion is mainly water erosion, and dispersed
soil particles are washed to downhill or downstream. This kind of erosion results in not only
loss of topsoil but also loss of water and nutrient holding capacity. The mitigation measures
are as follows:

Contour farming

Strip cropping

Terracing

Cover with permanent vegetation

(2)  Soil Salinity

Soil salinity refers to the surface or near-surface accumulation of salts, mainly chlorides,
sulfates and carbonate of sodium, calcium and magnesium. Such salt accumulation reduces the
soil pores and the ability to hold air and nutrients. And, high salt concentration could be toxic
to many crops. The mitigation measures are as follows:

- Selection of suitable crops and establishment of cropping pattern
- Suitable fertilizer control corresponding to the demand amount of crops
- Suitable drainage control by leaching water

(3) Soil and Soil Layer Improvement

For the purpose of maintaining soil fertility, it should be necessary to improve soil physical,
chemical, and biological conditions. This results in an increase and continuance of soil fertility.
For soil and soil layer improvement, the following measures are recommended:

- Return compost and manure to the soil for soil fertility and soil buffer action
- Removal gravel from soil layer for agricultural management

(4) Agro-chemicals

Agro-chemicals for insecticide, acaricide, and herbicide are widely used in the project areas.
Large quantity of agro-chemical inputs might remain as residue in the soil which may cause
harm to human body. Agro-chemicals that are banned by an advanced country should be
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carefully dealt with. In case of using agro-chemicals, following attention should be given:

- Prohibition of agro-chemicals with strong toxicity
- Minimum application in the growth period and prohibition in the harvest time
- Development of ecological control by using the insects, etc.

12. PROJECT EVALUATION

12.1 Economic Evaluation

Considerably high project benefits are estimated for all the Core Projects, among which three
projects with orchard as major crops have marked rates above 50%, higher than other ones,
reflecting a higher level of international market prices of fruits. Since they are accompanied
with longer embryonic periods, thus leading to rather conservative range of B/C ratio not
greater than 5 because of sluggish benefit appearance.

In contrast, indicators of Ilyaskoy and Ozdenk show poor values mainly due to the initial cost
impact and an extensive crop supply to the world markets. EIRR for the projects with higher
ratio of cereals among irrigated crops shows intermediate levels.

Jable 12.1 Fconomic Evaluation, unit of benefits:1,000 US§
Project Life span |Mean annual B.| Net Benefit/year B/C ratio EIRR, %
Hacilar 50 582.7 1.12 267 4.4
Uruniu 30 553.7 1.19 317 36.7
Kalesekisi 50 1,452.7 6.92 4.13 55.6
Camlibel 50 3,672.0 2.69 5.07 30.6
Kozluk 50 1,347.8 2.45 1.84 43.8
Kuskara 30 83.9 0.72 2.15 26.5
Ozdenk 50 555.5 4.40 364 15.7
Aslanlar 30 1,480.6 5.92 2.29 50.4
llyaskoy 50 101.6 0.94 1.84 18.5
K. Karistiran 30 420.3 3.50 2.49 52.6
Aggregated - - 2.99 2.86 34.9

Note : B stands for benefit, C for cost, EIRR for economic internal rate of return

As an aggregate, the project has B/C ratio of 2.86 and EIRR of 34.9%, and it still keeps B/C
of 1.86 and EIRR of 16.2% even when the construction and O&M costs increase by 30%
coupled with failure of target production by 30%.

12.2 Financial Evaluation

What differs most from evaluation result by economic price lies in the point that the rate of
contribution by industrial crops keeps high levels, hence higher cost-effectiveness is observed
in the project sites where acreage covering rate of such crops remains high. Two projects
planned with dams as water source has lower cost-effectiveness where benefit can barely offset
cost.

Likewise, in two others with weirs serving as water source operation costs for water pumps
stay at a prohibitive level affecting project returns, leading to lower rate of return. In the case
of Camlibel, though it does not have much lucrative crops in its crop composition, economy of
scale comes into effect in a way to bring higher rate of return.
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No project has a rate of return above 50% as observed in the evaluation by economic price,
since horticultural produce does not contribute so much as done in the case of economic price
to benefit output. Projects with water source relying on groundwater have higher return
despite shorter life span. In the three projects with groundwater source and already irrigated

Kuskara past payment for DSI water source is omitted as sunk cost.

abl inancial
Project Life span | Mean annual B. Net B./year B/C ratio FIRR, %
Hacilar 50 1,250(200) 2.4(0.38) 1.90 18.7
Urunliu 30 449(72) 1.0(0.16) 2.32 33.3
Kalesekisi 50 604(97) 2.9(0.46) 2.71 25.3
Camlibel S50 1,367(219) 1.0(0.16) 1.87 33.8
Kozluk 50 365(58) 0.7(0.11) 1.42 17.7
Kuskara 30 111(18) 1.0(0.15) 259 28.2
Ozdenk 50 82(13) 0.7(0.10) 1.39 4.4
Aslanlar 30 440(70) 1.8(0.28) 1.63 25.7
liyaskoy 50 51(8) 0.5(0.08) 1.36 4.2
K. Karistiran 30 183(29) 1.5(0.25) 1.70 28.6
Aqgregate Project 42 601(96) 1.6(0.25) 210 26.9

Note : B stands for benefit, C for cost, FIRR for financial internal rate of return

13. CONCLUSION AND RECOMMENDATIONS

Turkey has called for “eradication of inter-regional disparity between urban and rural
communities” as one of the political targets, and with reference to above it was pointed out
that agricultural promotion could constitute the most important task to be addressed. Those
projects in connection with small-scale irrigation promotion and rural development will play a
key role to achieve the target.

The GDRS organization is considered fully capable of expanding annual implementation
volume judging from current size of organization and staff number. Therefore, it is the Turkish
Government’s strong intention that GDRS procures fund(s), described in “5. PROJECT COST
AND DISBURSEMENT?”, enabling early implementation of the Projects.
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