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WABEMBOIRBE, TOoEGEET IS n, REREYHE LT3R HEERGERSHORA
DEMER» S WEBLRML, 1968FE7TA15BLY, ¥EZX34/B bV REREY + 1
FEINRE L A2,

A ERHEOC 74 2 €Y T RAEEZT v, FHECKR LA« 2HEY 4+ 2HE=2 2
F-RARBPEER KT (BBFHFDS T ) ofFME LHHEL 1o

HHEAoRRBER, FHHBEFEEI T bR, T F0EE%Y "Feasibility Report of
Kelkit Karatas Project” XL TEFRAKFAFREECHBITIZ IO CHD,

i, bArRFBAREROBNOLELOTCHLAERERS, trcBoRRoRERCER
OEFLEFCEFEBNOEECFETHIRLHAI LD Th B, BABFHHIEFLLEL, t o=
HAMEBR, BEREHEFZOMBOF4 K, rrEEERoRER~0oB VL TiL 2 H{BH K
WLEL X VREOBER THLDThHS,

wAEM B ER
BYyE ® W O/ —



wEARMELERB
BiLE & R £ - B

B LE Lo, b aadefME Kelkit Karatas HECETLH 74 2 € 71 0E
HEHFTHVET. RULFA I VOKT|C L v, BABEFHHIEAC Lo TR SALHER L L
TERHRESERSERPEXT oL L0 CH Y 73, BARF BN HEE T Kelkit Karatas Bl
D742 E)TFAHEXRTIACAAOERZL D HBEAERELREL £ LA, #HEME, ik, #
Hy B, XKXEFUO"DSIoF 7TESBRKIEFER I Karatas Fe =7} DFE AT EH"
3k 2R E R OBELXT, FEHCHE K SHEL % of DBFORERFT oo

REE, BEEBNSHASHE, (A cECR TEBLENES CRIEHEOKRCE S E, KXERD
S, BEMRE, THREHEE, BREORYE, BEAFS TV, AREWEFLER L, FH
EBUERIY, #—7 2 o= TOREO TCEERERREHOBMABCRITR LRI LD TH D,

Kelkit-Karatas 7 e =2 bk, Kelkit )| 2SS F 42 @BEL, FREZEE 5 mid
L, 120MWOHEN 2T RERNLKIBERRETICH S, # 4l AOMBREAT 82024
Ko* » EMGEARS 17 00EF Tl 13 0 FHwORBEAR ¥4 T okl clityBET 5,
ENBEBNRER I3 2EFKWHTH S, HOENERERMRE (R RET T~ EETRC
KhEohD,

WK, ZFeo=s b, REESHFOENHFECarsambaF D 2 8,0 0 0 ha OFLEMBK,
Ry Yesilirmak O T D Ayvacik Frkivk @M ER 22 5B 0L ch I > THES

5HDThhH,

EF R =r b OFTRIE, L E5EF, SERLTS10EF A3 VBB BIAESLDOLER
Axhd,

LaL, BREEZEL 28TH0, v LE6IFFOBBEXRNIERTELIOT, K7 =7
RO EoRENC ATEARE L DL E L DR B rAaE TR, BNHEEFELIMHET
3D, FEIEIIL1 97 7THEKRITEERRERBHACALNELL I o THED TR L FHMSE
R EBEOREAFCR VPP ZHERES IO LBEDNR S,

B, Mr Arif Onat , EFKFAFORHKEDH 4, Etibank BUAFRKEHDOH 4~
EFE b =B 5HBHCHL, BLBB VAL ET,

W A
FAaadkFE ARy e TSy K HRERST
&t N # E B
w LS ]









g1 i

B

L1

bor A SEMEIBAE, BROEBKBYIIELFAAR T, BEBERHEYRFTL TR TV, &
BEORBRESTENFTECHLTSE, KNHNEVECE > TWBEE KFF * General Dire—
ctorate of State Hydraulic Works” (MM TFDS I 235 )¢, Kelkit)l|o Fi ALk
BHERBARHE Kelkit-Karatas e o= r®EF LI,

PoadbFHIEERE A RR L, DSIEEArit Onatfr, 19684E 2 B RATUICH L Ke lki t—Karatas X
NEFRBHE O 71 SV TAHERTI L IENHL TS, COBEHY I CAARBHE L, &8
AERBHIEB(BMTOTCAL V) Y KHEARERE Lk, HEOL MNP REERF ChHIAL b,
OTCARENBRERARHRASHL (LTEPDC w3 ) CRIFOEEXT SBREHE L 12,

PARMBEERRCRDBR IR A0 ) FARKTOMBY, Kilickaya Dam, BEFHRY
Kilickaya BFARB THOBUE X ELLOTHo T,

1.2 £ s

195 4&EH»51 95 TETCH»TT, DS I General Directorate X Yesilirmak)i s
f#iCi>fch, Basin Planning Study #%%T\v+, * Yesilirmak Basin Harnessing Report "
FER LI, TOReport I\ THE, HED Kilickaya # A Lt 4 an oA I H 5 Karatas
WA, Earthfill DamdBEE IR TW5B, BB, REZ D Project 2 Kelkit Karatas L F
bhHORZCEKRTLbETH S,

ZDWH1 96 THEWK, DST T 7ERHZF B, Kelkit Karatas ProjectdReconnaissa—
nce Study #%7v, Report HEMLTwv%, ZOHESOHTFEL KT, Fo44 riTBERS >
s ofce MaXimum Installed Capacitytr ¢ 0 MW, Total Energy » Firm Energyilk =«
2709X10KWhECIG28XI0"KWh thot,

BREFOE, DS 1T tAyvacik #fFo B{f({ L3t Reconai ssnce Study ® Revision
BT ot, BHT VT REL DT LN AYvacik DamCH AT % Residues X Kilickaya
DamiC Isv+C Natural Discharge # RegulateT 28R L T, TBL T 5, LEEE,Firm
Discharge @#443 C X > C, Fii Carsamba Plain OFMEHS B CHMMTA I Lo bR
P

EasternBlack Sea Regionlt 3o\, Kilickava WA BRIOEBEKLEZREHR tHhH, =
R L oC DB OEZOZSECEETHNEIRE Vv, L T Yesilirmeki@SHFEO—-HR LT,
THHRCEELREBE XY L DI OEE L, T b OHFTHEMERY ~TFeasibility Study OMEU &
LoD ThHon,

L3 H®rfiH

1,31 H )

BNOBRELFEECIELT, DS 1, Bl Kelkit Il ki HEMAEYEBL T D,



P BB LG, FRARAVCBEEIROLHOFELERL, FLOERY 5 < BHE
LTuwvs,

FHHEFr, Kilickava [ FRUB I E TR 5REMm»r o5 Kelkit—-Karatas HiEOKH
B, BERNZA2 € 74 0T HMHAET>C %, ZOFEE, Yesilirmakl|[fAERREEED
HRIcBDEED, 196 7THECDS 12X THEBLL>CIT bR ETHEEC K TRIPF L
BELTBEEIT TS, COHEHFIT, DS I A=BRMAOBTXHBCIHESY 5 <X
AN Tuwia,

132 & H

Kelkit—Karatas Project (I YesilirmalkjiR& i@ O —H % L CH b, TFiffLower
Yesilirmak I L L5 2 5EB 1L 2w, 2%, o Feasibility Report‘VC FTid,
Yesilirmak Fit Ayvacik lF ki R OF LiiBEay Almus Frak b5t & O G2 H\T, Kelki t—
Karatas Projectd5tE L7, Kelkit—Karatas Project {3 Kilickaya FkMBEEHEF +O
ETiiCHDArpabukuiyERHBE LY 2 Y, T EPROBE THCHAPREFCBWTREILLE
[UIAIERIC I > CTRBRAERTHECEEIN S, TOoBRERE, ThooEBBECTHCELDE
B o TERAR 2R T B,

14 PEEOEE

R HEIT L 9684FE7ABEA15 9 ATHR»HFTCIThbRi, T OFHE T Yesilirmak/l|
MBI SRRSO PO Kelkit—Karatas IR OWTTibhi, Z0kn, GEMBHESSH
WTEL 6 B OB EIRE L foo

R B ox B EASRED
® A % R 4 = .
g BB R 4 BT
’ SN + At B
. BB B 8 5
’ 5 B o2 ot AR IRET

L41 AZFCITBHEE
HEHAOBARFEE, 196 8£1 081825196 9433 1A 2T raaBRE

CTBREL BN &, SAHRORMPEERMOBR T CEERRGRRNAH KW TTkbh
o

KT~ # O, HEME, SHEOFMRE ., FHSE, BEEOEE, EHRMA L ofHs
COHREFELERT S CiThhbhic,
L5 JEprwEst

WA CRAVCICERBERNIDS ITHREDO ORI DS I A L THY oG Ritzhitb O
THOEREBRRBIROMY THB,



. A¥vacik , Balahor , Kilickava B{&.E#iRisiEHE

. 1725000 FimiEitkE
. DSIEUEIE, Yesilirmak)IROFXmitEEH

. DSIBUDMIEBH. A%, BE. BE, BEER
. Etibank, HEHFMEH
. DSIE{Etibank, BHEHERVCELEBERE

£. HEBRU+ 2+ BEeLBERE

FAcBAORUREE, B2K 5 SERE

i, Lower YesilirmakZf@i b+ -}



o

v
h

4

ot

EC P I






g
"
i
z
e
&
o

21 &
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3.1 Yesilirmak)l|ji & &5 i

31,1 Yesilirmak)||#ik

}ofE North Anatorianbiil 2,00 0mPd 22 BB L b, BED F b AT

3,83 7TmIETH, CHONBMBECERIROEVEABRC L THIAZTR T VA,

Yesilirmakd#F, SO X I B T2 TCHEFMCH ., RS ILRYL el LCEBrE ¢
FHER)OD—2CThHD, Yesilirmak ¢ Anatorian Plateaun JpB&lC@E L5 L. HEE LKL
Anatorian Plateau Of¥ WML € Tokatfffi %@ L, Amasva _Ejfi iT 3o v~ T3 it Tersakan
Cekerek & with, bR CHBEE L, Kale ffidicKelkit River 2@ LAk, dbfL T
AW ILRAHEN L, Samsun D HECREL TE W TW5H, ﬁtﬁﬁ@iﬁ-’%ﬂ&izKaragal T,
EE3000micET 5, Yesilirmak 23 0O%)ild 55T, Kale Ly i st By inh 4 E s
A FET A, Kale TH T3 HEHERIE D, \bywb Eastern Black Sea Coastal Area %
FiBT B FOMMHEFE 3 6 1,2 1 4K WFE L, HESDTCHEKisilimak FHmEMEEL, 4L
EETW Dogu Karadeniz MR LT3,

BidE4 5 R Tiiit, %4 Inland Area & Coastal Area O #RL TL52, R4 DH
HRBREBih DR EYRE TRIEROMY TH Y, Yesilirmak omFOPRB T 5,

Kisilirmak Basin 72.9%10° p/Kn'
Yesilirmak Basin 127.4X10° '/ Kes?
Dogu Karadeniz Basin 469.3%X10° p/Kn?

HEE, Yesilirmakifilfiic 6\~ Ty MO Rl Almus( Installed Capacity27000Kw)
B *Durucasu Installed Capacity 800KwoO ZHUFTI TH 5,

Almus FEHFT, 19 6 6 FELRKEHR R A>T D, FEEKARUFTHH, B, Amasya,
Tokat BrrSivas DE~1 54 Kv OBRUHBC L>THEELTwI. AV I oEdHER
Merzifonis ¥ ~AE Sh, BERSRTREVRERRRKLAEK LS CHH T, Almus Dam ikt
naE BEOF KL > TELN - Earth—f111 Dam ¢&H, Yesilirmak ¥ —#rmBHcmT
bHERIS Y E VAN T H D, Almus Dam ET i Ctk, Omala,Kazova and Tarhak Plains
phb, TRoOPlains RRLEEALALKEFF 4200/ KE L2 ThBHO Ktz Eh
T b8, BBtk olhE L rBETHhTw5, ¥7cErbaa PlainD —f#hcxt L Tk, 3
ZFE Kelkit River 26 Plainkif i€ 3T Pump up #F o> TiiftAKEFHLBLCH D, Z O
Plain KX TLXKEOELEIPLBEELITRTH %,

MRS EOBEMIC oV, B Chapter Wi T 4R35, 2 { OiFkb X iy 27
HELT TOTHRHFE TS A Plain 1, BiFK X ELLN 54 b, 2272 D O ¥ Potential
hoTv B,

BTIHRTCS 5 AYvacik & &SiEthsad, £H6 DIFREE bR 2FoEE )65, Kale



EifiC TR L, HEBUREHN L CHET B8 80 H B, D project iR —FEt
EO PR EFH 55, ERERAImusy A B F OB OXG KBRS 2CFrOMEYL 5 T54
DTHHI,

Yesilimmak]||J{k, Carsamba Plain BN - Tk h, EE s LK EE O LAk
ST EUHAT IR KIET 5o, BREREHF CR T BM%, KEOHRLELDTHD S,
HEES 0 mBTR@hid, Arable Land (X545 7,3 00h a, ZZ&1K3 2,7 0 0 hectaresd
D, MROMEI0~1 0 FTCERCES>THY, BEBRE-STEIPELEET 3,

3.1.2 EEHBE

S L1CHWTHRLREL, BECHA TG, —BCBCEEEEYESTWAH,
Kelkit 4 KfsE# E# T LC w5, Kelkit it Yesilirmak OXEX)I|D—2TH b, Kale
LT Yesilirmakit &t LT 5, Kelkit OEEE, € Yesilimako@ 4Kk AT
W B,

DSIoAfic khiXKelkit Basin ¢f Erbaa,Niksar,Karatas,Sebinkarahisar ,Susehri '
upper Kelkit D 6-0dDProject Area 5B/t h, TdDKaratas Project Area 2EGH
320 mdONiksar Plain 25, Kelkit » Sebinkarahisar Creek r ®&¥i& L5
km ¥ C%E 5,

B>, Z@DProject Area ¥ Kelkit @ kifi#f Susehri FHECMHBL, TE, HigsKelkt
FRThTHMRELETT 5.

Project Area Off#i13 20m» 5 26 0 0 mDOMTHEEL TR, plain (Xizv7h,
KilickaYa fFkita# ik Sucehri plainBE T 5, 12 L ZOHEF LI\ TiT, Project
Area X LTHED STtk 3% HE> Ty, Kelkit—Karatas Projectst Yesilirmak
SREHEO—HMYL LTAYvacik LHRKS XEBEZL0THY, X, WH=HAs —p, ik
Foft LB INLRBIRMCE OGN BREHWL, Project Area kL TIZK#H T Yesilirmak
Basin , 3% CitKelkit Basin %32+,

—f& . Kelkit i S T g o skt ic g8 L, Bl EBE DT § DERD B
o ADHE =B 0D HEEFINERT LAHRBMTHD, AL YesilirmeMilifRiciz, %
IOZWHEAREL, XEBEAE LEMRCH S, Amasya,Bafra,CorumMerzifor,Samsun,
Sivasiel OFEMWICE, W, w2 b, K ERELOTIUR B D, BIKLIBTH D, K
DEEM T HE TADDHEPFE LB, Samsun BB MBI RURNERBEA TS0, BEFTICH
OB THRCEN LRORBFH BT ST 0D, MM IBOES Carsamba R B O EEICT
b T Do L CHEH, YesilirmaklipReA S U HBREHLEE, BEABN=F o+ —OfMte% 5
BTHRCRER RT3 LBEZRTWS,

32 M H
Yesilirmak JUftsed, @) B KGESFE Q@ IESIC S, Ak b BB Ol
o, g OFCHENLERLIDERELBEL TV, T<TOAOHOKELIAIFR



ik, BB OFHTH 5o

FamiirKelkit )I|O LM T35, £ oSl s 2WEERTT7 5 0m, ERKERYE
LA KL, 250 0mizwvL 3,0 00m, EAKEBEROWEER2000n L2 300nTh
Do BABERAOKREVWEMIHEAMECETE IR TEBRES,, FlkeEWI0BES L VELIBTF
REAZBE2 L, HBkEBONABLTHOE X1 30km , Eibo3 5 km /L7 5 km Dk
BTy FELEVWRFEEZEZEL TS,

PASEL, b A Y FERETD, ihEa—r Y ANEFBETA T A= 5 g HILR E
CRETS, FLEOTHML 5 km L b FiE T, Kelkit)llicig> T, + 2~ 2EBTR LK EVH
BOBES ( Kelkithfi ) BE-TVE, TOWFER, ¥AA0FFMT75 km %ib, BiC
SEEoHFENEFTw S,

Yesilirmak JIFEBEBWLFEED, SR OBELEERL, FEA»oFER E COSHRLE
B4 LT 5, S Td, Kelkit i@%HEE, bflcix EMAER OKIEEH L Flysh
Facies? , ERICEZEREHRZIIL Y, Ophiolitci Facies FHEFHH o kLS L Flysh
Facies D HAHERBML TV 5,

HEAEROMBESHIFig, 3 —2 KETERD), CE—AREPOHAI=EL T COREE, £
WEELC LEAREH O NS, THE, ERES IUEEEHR ES THELSHE L Tv i,

kbR, Fig, 3 — 3 WKRTLHH, EHEELDOOphiolitic Facies, KA.
Flysh Facies, k|, FSROHERE, BB LUAIRBSIAML TS, AEREHED
SFAMIRICIL, T <ORELREL T D,

Falifeir, tHEERLOAUED I, HERIE LERAESFAL TS, HERIWLEEL,
LBICEBLTxh, PREOCR XIYFoN, KKHAMIND LGB INRGVEHIVRH 5,

REBRTENRTWHERIE AL, BELFGEROFERLMLL L Tuvinvy,

3.3 yi3
331 =
FARERT A FAMBHCEL T D, THCEARMIKCE, B, bl ( RURE LK)
RIVBER(=—rigt~v—=5 ABCEIALCHE ) © 3 BBMAEIEER ( Active Seismic
Zones Jri-x B, 1)12)93)

19 03EFTTOHEREITE 27 FHFEENRTWEY, TABR TN THEHFPBREIRDLHD
LOTH2T, RPHABRE LVLO LIz dnEd b v,

1904EHBEOMBISEL, 1 964FFTOMIKLS?777RIB]LUV B, THhEDILGIT
TR T E R RS SN b DTH B, 1)

ChEOMBED B, 1850~1960FK5dLddrowT@ENEVZAT OCALS )y,
$7:19009~106 7EMOBMECSNTEAAytun®) 2O 4L T 1B, 7M. IPEK )
H2EMTC bl TERLT WS,

KL Ay A FRAFECLTH—HomEs L cr LT, enk Erzincan i biok &



CEBELTVWAEDS), L T2 0BRRO L SRSAS 55 LD LR LBbRE, Tibb,
) #HERLEOERIMEREOLERHIC LB,
) HEEHRVCAIKBE D5,
) HEESBOERAMI02H~ 0 SHBRECEBHTREOLOTS 5,

Fig.,3—10 X, TREN1 60 IFELA KL 19 0 4EUEOHBELYERLALIOTH D, &t
FEELLEEI 69 ~39%3 0/, JbiE3 998 0" ~4 1°FCOEERD LD TH B,

EAFig, 3—-8&# B UE3) KRIATVHTRIOBEALG D ) bFig 3-1UEARD L DLW
TEEHNORERPRRLELLDTH S,
uié%ﬁﬂbe.mﬁAv4r@ﬁ%ﬁ%&#»#w;meyumkoxgkmﬁﬁﬁbb
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Table 4-1

Installed Capacity in Turkey

(Unit: MW)
Year 1950 1955 1960 1965 1967 (%)
Thermal 390 574 989 1,270 ( 63.5)
Hydro 18 506 731 ( 36.5)
Total 408 612 1,273 1,495 2,001 (100.0)
Table 4-2 Major Generating Power Plant
Hydro
Installed Production .
h;’;i tOf Location Capacity Capacity Con;;;l:;mn
(Mw) (GWh)
Sariyar Ankara 160 400 1956
Hirfanli Ankara 96 400 1860
Kesikkopru Ankara 76 175 1967
Demirkopru Manisa 69 192 1960
Seyhan Adana 54 285 1956
Thermal
Installed Production X
1;;"::3 of Location Capacity Capacity Con;;;l:rtlon
(vw) (GWh)
Ambarle Istanbul 220 1,640 1966
Tuncbhilek Kutahya 129 858 1956
Silahtaraga Istanbul 120 706 1913
Catalagzi Zongrldak 120 358 1948
Mersin Mersin 50 380 1966
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Table 4-3 Load Forecast of Interconnected System by Etibank
Year Energy ?emand Peak Demand
{ 10°KwWh) (Mw)
1969 6,337 1,235
1970 8,400 1,585
1971 9,262 1,920
1972 11,843 2,260
1973 13,672 2,550
1974 15,222 2,900
1975 16,700 3,180
1976 18,500 3,520
1977 20,600 3,920
1978 22,650 4,310
1979 24,850 4,740
1980 27,400 5,210
1981 30,100 3,730
1982 33,100 6,300
1983 36,200 6,880
Table 4-4 Historical Energy Data in Turkey
Year Net Consumption Gross Enfergy Install‘ed Peak Load
Production Capacity

GWh % GWh % MW MW
1950 679 - 790 - 408 190
1951 769 13.3 - - 423 218
1952 879 14.3 - - 438 268
1953 1,013 15.2 - 500 296
1954 1,192 17.7 - - 517 335
1955 1,347 13.0 1,580 - 612 366
1956 1,545 14.7 1,819 11.5 886 399
1957 1,757 13.7 2,057 13.1 939 434
1958 1,962 11.7 2,303 12.0 1,030 501
1959 2,170 10.6 2,587 12.3 1,161 558
1560 2,396 10.4 2,815 8.8 1,272 617
1961 2,585 7.9 3,011 7.0 1,313 694
1962 3,059 18.3 3,560 18.2 1,371 725
1963 3,406 11,3 3,983 11.9 1,381 B29
1964 3,750 10.1 4,435 11.3 1,416 884
1965 4,202 12.1 4,942 11.4 1,494 980
1966 4,707 12.0 5,535 12.0 1,768 1,127
1967 5,220 10.9 6,167 11.4 2,001 1,272
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Table 4-5 Load Forecast (Trend Method)

Year Net Energy Losses & Energy
Consumption Aux, use Production

GWh % GWh GWh
1967 5,220 18.1 947 6,167
1968 5,883 18.0 1,059 6,942
1969 6,630 17.8 1,180 7,810
1970 7,472 17.6 1,315 8,787
1971 8,421 17.4 1,465 9,886
1972 9,490 17.3 1,642 11,132
1973 10,695 17.1 1,829 12,524
1974 12,053 16.9 2,037 14,090
1975 13,584 16.8 2,282 15,866
1976 15,309 16,6 2,541 17,850
1977 17,253 16.4 2,829 20,082
1978 19,444 16.3 3,169 22,613
1979 21,913 16,2 3,550 25,463
1980 24,696 15.9 3,927 28,623
1981 27,832 15.7 4,370 32,202
1982 31,367 15.5 4,862 36,229
1983 35,351 15.3 5,409 40,760

Table 4-6 Turkey Gross National Product
(1950 - 1967)
Gross National Net Ener
Year Product c gy KWh/GNP
cnsumption
(1965 Price) Increase Ratio

10%TL % 10%kwh %
1950 33,790 - 679 20.1 -
1951 38,856 15.0 769 19.8 -
1952 42,212 8.6 879 20.8 5.1
1653 46,931 11.2 1,013 21.6 3.9
1954 42,759 -8.9 1,192 27.9 29.2
1955 45,567 7.5 1,347 29.6 6.1
1956 49,078 6.8 1,545 31.5 6.4
1957 52,212 6.4 1,757 33.7 7.0
1958 54,889 5.1 1,962 35.7 5.9
1959 57,101 4,0 2,170 38.0 6.4
1960 59,230 3.7 2,396 40.5 6.6
1961 58,367 -1.5 2,585 44,3 9.4
1962 61,882 6.0 3,059 49,4 11.5
1963 66,728 7.7 3,406 51.0 3.2
1964 69,994 4.9 3,750 53.6 5.1
1965 73,217 4.6 4,202 57.4 7.1
1966 80,445 9.9 4,707 58.5 1.9
1967 85,405 6.2 5,220 61.6 5.3

4-16



Table 4-T7 Load Forecast (GNP Method)

Gross National

Net Ener Losses & Energy
Year Product KWh/GNP Consumptgirgn Aux, Use Production
{1965 Factor Price)
10871, % % GWh GWh % GWh
1967 85,405 7.0 61.6 5.0 — - - -
1968 91,383 7.0 64.7 5.0 5,913 1,064 18.0 6,977
1969 97,780 7.0 67.9 5.0 6,639 1,182 17.8 7,821
1970 104,625 7.0 7.3 5.0 7,460 1,313 17.6 8,773
1971 111,949 7.0 74.9 5.0 8,385 1,459 17.4 9,844
1972 119,785 7.0 78.6 5.0 9,415 1,629 17.3 11,044
1973 128,170 7.0 82.5 5.0 10,574 1,808 17.1 12,382
1974 137,142 7.0 86.6 5.0 11,876 2,007 16.9 13,883
1975 146,742 7.0 90.9 5.0 13,339 2,241 16.8 15,580
1976 157,014 7.0 95.4 5.0 14,979 2,487 16.6 17,466
1977 168,005 7.0 100.2 5.0 16,834 2,761 16.4 19,565
1978 179,765 7.0 105.2 5.0 18,911 3,082 16.3 21,993
1979 162,349 7.0 110.5 5.0 21,255 3,443 16.2 24,698
1980 205,813 7.0 116.0 5.0 23,874 3,796 15.9 27,676
1981 220,220 7.0 121.8 5.0 26,823 4,211 15.7 31,034
1982 235,635 7.0 127.9 5.0 30,138 4,671 15.5 34,809
1683 252,129 7.0 134.3 5,0 33,861 5,181 15.3 39,042
Table 4~8  Load Forecast (KWh/Capita Method)
. Annual Population Energy Production Energy
Year Population Increase Ratio pe%:—'YCapita Production
GWh
1967 33,000 2.55 187 6,171
1968 33,900 2.55 206 6,983
1969 34,700 2,55 226 7,842
1970 35,600 2.50 248 8,828
1971 36,500 2.50 272 9,928
1972 37,400 2.50 300 11,220
1973 38,300 2,50 329 12,600
1974 39,300 2.50 360 14,148
1975 40,200 2.40 395 15,879
1976 41,200 2,40 433 17,839
1977 42,200 2.40 474 20,003
1978 43,200 2.40 520 22,464
1979 44,200 2.40 570 25,194
1980 45,200 2,30 625 28,250
1981 46,300 2.30 685 31,715
1982 47,300 2.30 750 35,475
1983 48,400 2.30 817 39,543
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Table 4-9 Comparison of Load Forecast

Whole Turkey

Interconnected
Estimated by EPDC System
Year (GNP Method) (Trend Method) (KW;/ CaPl2  potimated by ETIBANK
ethod )

10%kwn 10%Kwh 10%kwh 10%Kwh 107 MW
1968 6,977 6,942 6,983 5,300 1,095
1969 7,821 7,810 7,842 6,337 1,235
1970 8,773 8,787 8,828 8, 400 1,585
1971 9,844 9,886 9,928 9,262 1,920
1972 11,044 11,132 11,220 11,842 2,260
1973 12,382 12,524 12,600 13,672 2,550
1974 13,883 14,090 14,148 15,222 2,900
1975 15,580 15,866 15,879 16,700 3,180
1976 17,466 17,850 17,839 18,500 3,520
1977 19,595 20,082 20,003 20, 600 3,920
1978 21,993 22,613 22,464 22,650 4,310
1979 24, 698 25,463 25,194 24,850 4,740
1980 27,676 28,623 28,250 27,400 5,210
1981 31,034 32,202 31,715 30,100 5,730
1982 34,809 36,229 35,475 33,100 6,300
1983 39,042 40,760 39,543 36,200 6,880
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5.1 Yesilirmak Ji|j 6 #at M
DSIEYerilirmak AEAREHBEAC K THDDESHCPAPRSECH L oM ELT
2 TRTVD, TREEFETHEFXOWY TH 5.
1. The Harnessing pPlan Study for Yesilirmak Project in 1957
2. The Lower Yesilirmak Proiect StudyY by the Planning Groups of Division
Vii of DSYI in 1962~1963

3. The Upper Yesilirmak Kekluce Plan Study in 198§
The Kelkit—-Karatas Project Exploratory Study in 1967

5. The Kelkit—Susehri Project Plan Study in 1967
6. The Tersakan and Cekerek Project Exploratory Study in 1967

7. The Lower Yesilirmak Project Feasibility Study by Leedshill-Bechtel
~IAS-Gizbili in 1964~1965

BB OFEI &7 Lower Yesilirmak Project o Tix, BEDS I » THEEAREXS&E >
O g I b 2 Sy C, B Feasibility Revision @ Study ®#FoTx b, Bl
Fv-TDefinit StudYRABFETH 5B,

BRIt <cin< » 3% Yesilirmak HiFC W THEERORBEE Almus{ FAH727000 KEw)
EtriDarucasu { B8 00Kw) O=2TH 5, DS IX BT Almus FEFE TIHRCHE
>, Yesilirmak X rKelkit)IBoBEEEFAL KB Kokluce FERTH E1H L Ty
Do mFBITL 96 BELT hbhictrzE@o R AvF —SFE L A- b EENT S Yesilirmak
WMOKSREHBEXRTo ¥4, Fig.3—-1 S YesilimakBRHEOLEYRT., ChoOREHT
REEhAEDD FUBERFOFESAL LA LT, BREBFINIDPEFEHK L OBBAERK
L=oT, BHOEEHHCELR B, T, FEKMBRUEMERC Lo THEIALRBG, 47T
HCHLEHFOMBCFAHAENDS, PETTOD  I#BFCLAEr R OBREEEYPHTHEZ
EHAETH D
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Hib, DS I o@uFEw fhidYesilirmak B T, LMEFRAKAEOED S REFRCH
EBTTEE L Z2 NS HIZ 0000haThb, ZOIBLEEOHMESMEIS 5000 hai
W@ E o,

RETOWBNTHERKEHE CE5IFKET AlmusiFkili © 2 Th b, DS TZFuVRE
Kilickaya B{tAyvacik €& & 2 L, LiCAlmusiipkih & 2 TROMIBICHE SR HE g
Rkt T53TRTHD, BTEZDOHMIO—SHIREFP T b,

Yesiiirmak KF Kazova 269350ha
Carsamba 80000ha

Kelkit KE Niksar 687 1ha
Erbaa 5500ha

a it 119321ha

EHKDSTxig &4 0FELAKKelkit frokitu L1 8,000 ha, Yesilirmak 3
fii > Tersakan,Cekerek i\ iCAlsancak # 4 PRHBTH LT L H#H16 0,000 h a2+
HHE TH b,

Yesalirmak JIR T H % Carsamba P cit I W& ( Dry Farming) AHEFh Tk
e ZRHEDIFREIATOI20 HRKARRFBRKREOS, MM cRETE R ED OEIFIIR
W EN ZTOR L&,

CORfMEOoLEs T, HRES, BESAK, HROHY, FE, RAWRSOM . oMEL S
Ha

SEFOMBRERRL, REMBAROELOEEKEYH L3R I2A5CDS IR IhEIcELD
R XRBLI 1 5EOTHEAE T 5Carsamba PR EY# T LT 5, b Land Cla—
ssification @AW Lhd Irripgable Land 428 0,500 halts+25,Leedshill Co,
DM T AYvacik FRKUMBEBOBEOMHBTHEKREL L L@ LT3 4,0 ¢ 0 h a OFMEHRH
B THH, SO, D Almus FFREEEPOKilickaya BFAyvacik frkibEi#Esh
HTHAL, 77 -AHBEEMTEI LR L>T, Carsamba~Plain & Irrigable Land £
PR T LA L B THEERED —D Lic5 T 5,

FIAFIE @ &5 Ty Ei#F@, Tersakan,Cekerk 3RV F @l BRI E KRBT 1 6 0,
00O0hallfl, ZhiKtf Lk YOHERZELNAZ s, DST ¢ LTRFRYHET
HLriCkroTy Ayvacik THiAiProSecordary Energy X8 % 5 % %2, Firm Energy
CEBREEY S 2 BV HExE2Tvw5, Bl s, Ayvacik @ Firm Discharge € X —CBene—
fit% 54 %5 Carsamba Plain O iKIHEKDILFEHER TS I L2 HEH TS L T 5,

5.2  [sEEtEy

"Rcport of Generzal Energy in Turkey 1968yt t o = @t 665 X1 0 Kwg
DREFNEMKI XS 2T 5Hr TORRELIRTVIORM»3 6 B1IC & X¥icv, —Fy, T%E
O 26 DAPBIEC T HEHE, BFOREL{CHERL TR H, TEFNO—2THS



Yesilirmaky, BB S hiflov, CZWKy ZOEBEORE Y FD 5 AYvacik & &R FKilickaya ¥
ADPPHEHCEBELTRLEDTH D,

Kelkit-Karatas SHHOFELCHioTHCEBLAEAEIX OB TH D,

(1) BrEDOBmIC3WTRATHRABIC,  LKelkit-Karatas Project (2f5< ¥C 4 Yesi—
lirmak O TR CH B L FEDAYvacik fFFkib % B & L, Ayvacik FRBECATGRD LD L
LT Yesilimak #MEMARHBEO—RHELTERT 3,

(0 Kilickaya XK ARBHRCRBETHEDIT, BRHEEOGiresun KT, BTRIFOH
EEEGECEETS, 015 4Kv EHHT, Ayvacik REFHTOME L3tw, Keban & Is-
tanble ##% .5~ Interconnected System LBk Zh 5, Lizd->T, Kilickaya EHpHhoOwmb
1, EHEEEERY o M BedE el EF g hid s kv,

(3) Kilickaya HEFTOE THK &75 Arpabuku Regulating Pondage KD Tik, £®
BiEHD, REBNR L LCHUDRIHEATED DHEXL X VD¢, Ayvacik Reservoir @3
% SedimentationZENZE L T AE IR EE { BT,

HEoBARST > T, BEDS I TiTohTuwwadYesilirmak KEOMESHEMOMBYEIT L,
Kelkit-Karatas Projecr OFEXT-0

SHEOEFER, Kilickaya Site K2R EFEIH 1 4 0 mHEAEH5 X1 0° cu.mORockfill
Type Damb @y L, 85 0 mOMKETL 300X 1 0° cum ofEkkiaxmL, AHKES S
mT1L,000X10" cum OKEERTHLDTHF S, TOfFAMLIKLoT, EMFERO Flue—
tuation R LT, A¥vacik Power Station @ Firm Discherge® #3 0 2¥m3 5z &
DRIRETH 5o

A, TEBHOAFEIESTH Y, FAEBOMERELS AN LRock fill Type 2%
WThD, BRAIMUSF aDHBITAERY 42D ST K 2> THI LOBKTMEEELE Ve KK
By MkHBUBRADORERLZ XOKBHESHIEMADMBEFBLERCET TV, ChED
HSERE O B ETIEE O B BT FA0BT THNETRBT 5, EAkHEOERF T, ek
B BB oBE 3000 cu.mPEHL L,

keERUZEGE#o Unit Capacity 326 0,00 0 Kw )k LZIFRCIERM T D, EMFRENIDT
#5383 7.2X10° KwhThb, Kilickaya REFACHESH AT Giresun £T1 54KV
DEBGHICEREND, REBMME U Intercornnected System OFHOOUEILLHL T, T
REFOPower R{#Energy GRUHEREDL I 78 ECHRZHENTHACHE ZAIZ LT
HL,
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6 1.1 ZHPERE
Kilickaya Reservoir OBBEHBEEEWCHE L TiE, Kelkit—-Karatas Project %Mk
wig b b, Yesilimak HBCHBH&Almus ProjectBRUR T HAE BT AT =
h % Ayvacik Project OB RHRTERL, Mt LTESLAKREEYERL -,

HAEE Ty ChbProject PHERELEXHLDILAEFTI T Thiuvd, BEmMCKH VT
3451 Yesilirmak JI| OF 2~ 2 CH % Carsamba Plain @ i fHKERIIES T s B o3
Project LPEEEAHT 5,

ZHReport [C\Tik, Kilickavya ofgEBmsRE3iow, Kilickaya BcstE-eT,
ayvacik,Almus,Kilickaya &R 4 SDBBRSEXREL, >0 eOhOKilickayad
A LT, Kilickaya ORER#HE Lica Lud->T, 4L cofmcKilickaya Project o
Merit oZxREFRERbRGROE BROFTHI0 L3tic, TROSMEA bAYvacik
Project ¥t LKilickaya O F 585 LE VIS D Power B {f Energy b oZSXEHL, +
OofFKilickaya i€ AllocateX B8 =9 2L 0inh i,

K, Ayvacik Reservoir OFHEREY > TLTH, M Carsamba Plain OEHEEL
DEiEAED v, TDA, Kilickaya Reservoir BBDERFEREYES/L T, $BAIK
T Ayvacik EEPOFim Discharge #% Carsamba Plain D 8k a2 THEE 2 L 3
KLeinditbitve L LESEBERTE OISO Carsamba Plain @ Benefit JrCost B H
Y- Tit, BRI IR T w5 . Leedshill-Bechtel®&E#s6, & off Ml OB H
hOBRLEXE®7 Ao BkES*HB L, &4 —x®DAyvacik Power Station @ Firm
Discharge # ZOR K RAKFCHED, ThiuEfE@mb L L, HECE, Fr—-RACH T
W Ih7c Firm Discharge ofif b, A OEAK L >T, CoTiEd @MY LBESM@E
Pl kefig s 22 LA TRETH DL, REORBRYRTAUGCRIIATEL AT LV LEBbN D
Carsamba Plain OfFE #ay7chtA4mbi, Benefit,Cost R PEAKF K 2Tk, BELBERSR
HHAaddCommercil Base © Study»fToTHh, Z OB UM REE T vbn
5FETHB,

i, BEHBORECKEL, ERUEFHIAGRe -2 BERLLCHE IR 2 ey BELE ML
OB EW L Ayvacik Power Station @ LTt 1 7%, Kilickaya Power StationitxiL
CiL 25 %o Plant Factor AL TS,

HAEKDHERP & LTk, Kilickaya Project @3 2820@MN1 0FKwikFHwEl, De—
pendable Peak Capasity ¢ Benefit1742 TL/Kw ‘C& ©, Energy @ Benefit3561KrKw
TéHbH, ¥roAyvacik Project w@ifL CTid, MBI 0 FK wh L, k& 1427 'ILKw



559 Kg«mlauﬁo
o nTlE, Bl 0BECHERLTC-5,
6. L2 HpF-#£-
River Run—off{x, 7 th Regional Office of DSI K TREINLKO=ZHED
FR T D, Al b,
() Almusii&
iz, 1939410825186 7F9AETHD,
1947¢~1952@,1955@~1960¢m%wmgf§,1939¢~1946$,
19534E~195448, 196 14~1963&FFFatri BAFroORAMTHD,

(2) Kilickava i &

MR, 1 9384£4A251968&£12RETHD,
Fatri HlKkFroHEECHMETSH S,
(8 Ayvacik &

BARE3, 1 939410826196 8F4ALETHS,

Kale gk RREXBEL TV 525, 196 4 FRURIRKEBETHD,

shEogeEl, BeXRODBERT>1,.
Bl &

1. Almus &SR H1 96 4ELE, B bAlmus REMBFLEOBI G, TnLECHG
% Fatrifll kP & Almus & jiikoCorrelation »HHM L, T4 Almus REFHOK
wEL, Bt TE~AA—FRERL, FFktk@s 5 OEvaporation ¥ Evapotrans—
pilation¥ %K LT Firm Discharge ¥ 1 85w’ /Seck L, 3APH6 AEZTDA4 r B Firm
Discharge O 240 B3 7.0 o' /Ssecx L, HEDHAEFim Discharge T AHDE L
Fro Almus i1 96 641 1 BICEBML T2, Almus Reservoir DO AT L DR
* Ayvacik HMEOBEFE S BEL oo, BARHMIKES1 96641 Arb 11 ACDBiEET
FRELiLOLBELR,

2 196 0EEN1961FOKIlickava i@ HEE, Guvercanlik kRS L MO 4
GOTh, MEARHTH->TEFHEET LELVRCBLRDS, L2 TIOMOKIlickaya
#y L, Fatri ko Correlation BRI,

NIKSAR, ERBAA R Tokat Plain 0S¥ MKEBKES # A PHEBVTWD, ThEg

Pilain {-ou-TCrop Pattern #fEH L, BRKSFEFHOBHAEKE% Chapter 9 DFHIC
Kt d D ThHH, £ Plain DEKS FELHOELZRALKOMY CH 5,



NIKSAR piain 53 1X10%p (47.4X10°p)

ERBAA plain 331X10° p (209X10°%ny')
TOKAT
(OMALA,KAZOVA,TURHAL 1885X10¢
plains) (161.2X10°% p*)

gt 2747X10%

(2295X10% )

( YA, FHEOAKLEERL TS, Db, BEAKRORECIBKS rEFE v, B8
iR EH O Operation Study KFFHEOBREXH 1,

Brkip & Mk, RECHERET AR, KAERD L4 L5 EvapotranspirationDET
% 5B, =T, Evapotranspirationit, Kilickaya fpkfi-¢ct2SUSEHRTI, Ayvacik fFK#
i ERBAA PlainDSGHEE %3 Blaney—Criddle EiC L > TFHE L, Evaporation %
Mateorological station @ Pan value 7 0 %% > o,

Kilickaya J{r Ayvacik lf7kfibe@»Water Surface Areal{fVolume2iE &GO HKiL
Fig, 6—1, 6 —2WCxR73,

6. 1.3 MmEPAE

Optimum Scale WEOLHOFZFFr—RITKDEr—2ThHhh, Tnb Oy — AL T
EHRFEAR» D

Evaporation k&{Ff Irrigation @ LA EEBYEER LAKS, 2 8EMK > TAEERER
4% Electronic Computer TR 7, T DA Ayvacik R+ Kiltickaya By 7K Bk e 9B BT
FET RS 1 B CFim Discharge AL, | ARCREEKMEC L >TiTE: 2ARD
6 B THAKEEHLT6 ARCREFHKEIC L2 TITLHFRE L o7, SikdnBa vIZEKfc
T B ARk DML K S ERE AR, SO T, TR SO X LTHERT, AR LK
e — Al Lt o T b &4 — AOFBKREET, ke 0BFBICHL, BEMCLDHA=FF
—f5 ) over/lowl LHAEGT = A A F~EAXYRML, WAL LEAXEFICL DR LRED
FIRE LA, ¢ LTROATAESLEHRITE LDependable Peak Capacity WxiL, Hlmdkne
kbR K whUFKwh @Ed» 5% EEK st 5Annual Benefit #H L, Kilickaya
B Ayvacik © Pirm Discharges 5 % - 5 NIKSAR,ERBAA K {f Carsamba FHO
Annual Benefit % JpZiLC Total Annual Benefit %WHWUL 7, &, Kilickava &f
HaBE L s 0K L CfBm A —E L L,

CREXL, Fhb oMLy gnTAyvacik,Kilickaya @ Total Annual Cost % Hi
L, ¥R 5 Bevefit ¥ Cost OEMEN bl S PORMBEIER KO L OwifEtaL L,

Meis, %o — ADKilickaya Project Lihhis, PHsdt % & &, WRFEHROLHEE %
FELow, DSI Unit Price B taoEickt AEF TH ORI LB E LI,
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ERERGSSIPRE oElich 224 0h 5N, ¥4, AYvacik Project THFtiwowT, BE, B
T2 TV FHBRCESTT D, §FT 8 FRTS5FC2THEL L

IS DR, Table 6—1 KR TE N Thd, Bb, §FKEBEDTREGH, f
oSt Ayvacik Bh, vk Ayvacik #ANESL 95 mBEEL 8 0 mitAyvacik #K
719 0mnBELEHLIPER2I S, A¥vacik FFRKEEKRTESL1 ¢ 0 mEH b Case56,7, 8,
KHWTEFE $TIL7,68%, £F5 2 TiX6 7,5 ZEPRE T CRTWE, &FFPSFRITHRE
PECH, BFRERZCFAICOREROBMTHS 5,

rofe®, FrithEcnt 35 Finmn Discharge 43l LiEc 85 5 Case 6 B1b Ayvacik
Bkt oB M L LT, FARBRBAEESL 9 0m, Kilickaya fFrkifEniEZ 85 0 mods
R BWPER L L, ReDBEHFTFKEHII66 2million cum , 1,130 mitlion cu,m ¢
0o, Firm Discharge (1418 cuum , 92 4 cuum T35,

6.2 ok

@A oBEHC T, ErKilickaya lFAklB0FL LT, h=axaF~-RKeksd
TrEEELOD, BETHAPS 1 AES 3 TFim Discharge *HLTI AR BERKGEC
STIT&, 2006 MNP THAKZRFRLGE6 ARCEHGOKAMKL 3> TIHFS#EXRFRE Lo,

ZOEIC T, B, Bk R RIS IC 5w TBK I 31 5 CarsambaFE BF ok B 7K
Wik Kilickayva WKL L 2T 5 S 2 BRI AhE 2T 2T v 5,

Bt, DS LcRERBIC % Ayvacik Reservoir © Firm DRischarge (X924 0cu,.
m,5THh b, Leedshill Report € J 5 Peak Diversion kequirement /XK EX 95 % »
HAXLOO0O0ha¥h9ML63 cumChH, 9240 cum.s & Firm DischargeGi 56600
ha OHMAAHECH D, > TR R MEH% 8 0,0 0 0 b a L IF TN, FHETHILY 0 %
CHE T2, 72000k2TED, 15400b akRBKARRECTHD, OB DM,
Kilickaya JrkKib X D TR 2R T2 REFEC L RInE s itw,

¥7, Kelkit River OEKREBAXN 4 ARE-TKIRLEYXMUL TS ARU 4 BEAi
KEZFEKE»SS5mMFYO8 45 0mic#hit, 2 86million cu,m DEH % Mk 5 H CHEAR
THE L ELA,

AL NG 332300000Kwh
G — X W 236200000Kwh (71.1%)
Gl By O b i 96,100000Kwh (289%)
6.3 WA
6.31 I i

DSIDStudy wlro>TKilickaya Dam Site (i34 Sq. Kmxy DB 70w @
Sediment XSS, —F, Tiio Tepekisla ficovTHRS ¥, Kilickaya Dam o
Drainage Area ¥#/cBMRIISq, Km M 0# 3,77 0’ d Sediment B T2 S L fotd
=T, Kilickaya FifomSedimentd itz Kitickayva @ Drainage Area 04 3 5{&Th

.7

e
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coXEREEE, Kilickaya Dam Sited# 1 0 km T L O A3 7 6 8 50 38 I 1T &
ST WT, HfER s Landslide »HELTwWAHZ L TH5H, Flood Season wWokhiniLrl &
¢ Bank Erosion ##L, +®W#%@.54, Landslide X L Material®w e rtieT%,

6.3 2 Kilickava fFkft~DF 8

Kilickaya Rerervoir Area Wit s oKk Landslide &%, LaL, ik
tr Dam FTHERLLESATLLI PP TH Y FEWOMALILHVOT, PABEI SRV,
1939FLN1IB66FEFTD2E rEDBRIMEI LA > T, Sediment @ Volume HHH
L7 iEE AR 58 5 0 cu,mTH D,

frk o REfE K, L4 0 Omillion cymTd b, ¥ fEAE £ COERE 2 4 Omillion
cum TH b,

LadhsTy bHEiOBEXZELLVWH4, Kilickaya Reservoir ¢34 1 £-¢Minimum
Water Level ¥ CE#%# T 5, L2:L, Maximum Volume 2 TH@ T 2iIcii2 4 0 6% B T5,

6.3.3 Kilickaya fFokiwudD Ti~D s

Kilickaya Dam Site % Tepekisla @i o Bank Erosionptis b U 5L & X 3E]
LDEEYTHD,

L#L, Kilickaya Reservoir OF R Ir A RS HmHRAESENL L S V.

HA&EY 7z Sediment Amount (It K 2 FE 3NHTktr Sampling @ R oHb AT
5, Lo T Lo an BT Ok iE# Sediment Load % Depositax #2522 L9
LitEE R THZ LK X D, Sedimentation *EHTHHEIL L DK E Ly

Tepekisla #h& @ Sediment Amount % Kilickavya Dam WLl TsmEBINLHFEHIC I A
WLUeiERE, After Bay X D5E& T Regulate XN 7cif, £MFH5 7 6million tun
After Bay 237t VH4&1 0.3 million tenTHh, 2 0 $DBed Load¥ RAAKEE FThFh
5,53, 99million cumTH %5, HARFHL Y T HSedimentation 21 84 million cum
THY, ZDOProject KWLoTTotal Load 2 K2 BT A LB TEE,

Tepekisla 2 Ayvacik Dam Site®DHOBHH KL % Sediment LoadiI 4 g 58, D
OFELMELA LD LEEL T, £FyoSedimentation Concentration 5@ H L LA
WIBFL TS NE TS 2, Ayvacik Reservoir i A4 5 Sediment Load % Appendix
KRTELIC, BP XRDHREH D,

Ayvacik Reservoir @ Volumel2jf AR K</ Zv- 7o Sediment Load T L 2 EER
BAME K L5 LEMTH Sediment Load 143 0million cum THZH DT, A¥vacik
Reservoir X, H¥A 1 34 ¢Minimum Water Level FT## ah %, Kilickaya Dam
After Bay L W52 wiyic 5% &, FBFH Sediment LoadiZ# 1 6 miilion cum 274 b,
F¥7- After Bay 2SI 2 Imillion cum Thb, Lo TERFAOREESMni~—
mum Water Level $ CHBETAMM L 25 &5 L1 SECOIET Z LM TE D,

Ayvacik Dam @ Lifec Time# 5 0 FEF Db T L, FEBFH Sediment Load # 8million

6—6



cum ¥R i hide %D ¢y Almus Dam,Alsancak Dam OX)E % RAA T, Eidst
U Cekrek JI|2»H @ load¥ + 2 TP TERLELThH, ELETH TV,

Kilickava k TepekisladMoBRBC w84 T 55ediment > ERIEBE T 545 3 BERK
MBEM A DL L TMErOREBELETCH 5,
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Fig. 7-6 STUDY ON PENSTOCK DIAMETER
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Fig. 7-13
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8.3 Arpabuku FfE
Arpabuku HEOMBBFT OV TY Kilickaya 3HE & EERIC L TEHHE Lo
rEEERENRT "o

(1,000 TL)

1. Generating Facilities ME“ Altemative Site
Civil Works 20,730 25,930
Dam 14,480 19,680
Powerhouse 6,250 6,250
Hydraulic Equipment 5,764 5,764
Gates 4,514 4,514
Installation Cost 1,250 1,250
Electric Equipment 10,720 10,720
Turbines and Generators 5,600 5,600
Transformers 240 240
Accessories 2,820 2,820
Installation Cost 1,080 1,080

2.  Transmission Lines 350 980
Transmission Lines 390 980

3. Administration and Engineering Expenses 4,760 5,230

4. Interest during Construction
5% interest rate 2,120 2,430
8% interest rate 3,380 3,890
Total
5% interest rate 44,484 51,054
8% interest rate 45,744 52,514

Note:  Alternative Site is considered about 8 km downstrearm from the proposed Arpabuku

dam site.



Summary of Estimated Project Cost

(1) Generating Facilities (1,000 TL)
Toicon  Eomn  Domerte
1. Construction Cost 304,260 135,770 168,490
Civil Works 241,000 90,830 150,170
Diversion Works 16,930 5,080 11,850
Dam 98,750 49,450 49,300
Spillway 27,290 9,550 17,740
Intake & Penstock Line 56,600 11,900 44,700
Powerhouse, Switch yard and
Tailrace 10,000 3,000 7,000
Contingencies (I15%) 31,430 11,850 19,580
Hydraulic Equipments 13,960 1,940 12,020
Penstock 6,500 1,000 5,500
Gates 5,100 850 4,250
Others & Instailation Cost 1,700 1,700
Contingencies 5% 660 90 570
Electric Equipment 49,300 43,000 6,300
Turbines 13,000 13,000
Generators 15,300 15,300
Transformers 3,100 3,100
Accessories, etc 5,500 5,000 500
Transportation & Installation Cost 10,000 4,500 5,500
Contingencies 2,400 2,100 300
2. Project Cost 444,900 156,140 288,760
Investigation, Project &
Controlling Services and 45,640 20,370 25,270
management Expenses
Land Acquisition 45,000 - 45,000
Relocation of Road 50,000 - 50,000
3. Sum without Tax and Duty 5% interest rate
489,390 171,750 317,640
8% interest rate
516,080 181,120 334,960
Interest during construction 5% interest rate
44,490 15,610 28,880

8% interest rate
71,180 24,980 46,200




(II) Transmission Line, Switch yard and Telecommunication

(1,000 T.L.)

Foreign Domestic
Item Total Cost Currency Currency
1. Construction Cost 19,200 7,090 12,110
Transmission Line 15,500 4,200 11,300
Switch yard 1,200 1,050 150
Telecommunication 1,600 1,500 100
Contingencies 900 340 560
2. Project Cost 22,100 8,150 13,950
{Construction Cost) (19,200) (7,090 (12,110)
Investigation, Project &
Controlling services and 2,900 1,060 1,840
Management Expences
3.  Sum without Tax and Duty 5% interest rate
23,200 8,550 14,650
8% interest rate
23,900 8,800 15,100
Interest during 5% interest rate
Construction 1,100 400 700
8% interest rate
1,800 650 1,150
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9.1 - i
NIKSAR, ERBAA, GARSAMBA Projects Wit 2R OH 5

KILICKAYA Multipurpose Dam EMITHEERKL L& oS o iiTs o b
AEElcE D, COMERBLEMNCHRRE T 2L L ) FHROBMIT 2ABVTE oL %2,

() NIKSAR, ERBAA Projects ®ABB] Diversion Requirement % Table 9-1 972
KTETe C@Table 25O RBETBAKACHYET 278, 8 AorllioLaBHia,
DiversionfCH) 2HAKXEEZ8 0% & LABEE4TH 12Cu.m sec, 8 99 Cu.m Sec, &
Ehe CHOBAOBERKEE Kelkit HAE» bOBERRCTHBT 2 ¢ &4 HE 2o

¢ Leedshill Report WLINL Ayvacik #5 Carsamba Plarn KHIIGHE S A
sV EKE R 474Cu.m.sec, Irrigable Arca (133890hkaT®2dELTWa,

Kilicikaya BF7Kfb R OF Almus K o SBfEat & Ayvacik kb o @i raitLAcde0
WEMEE Firm Discharge » LTHMI0Cu.m.sec. RFHEL Lt Zh LiF KA ED
Operation Rule 8 {ET 22 @ L b Carsamba O 2 R KRB LA B WHELTES 5,

L TRFETROAT2WT Study # T oL NIKSAR, ERBAA Plamn OHAHWEEK
OB, & Projects 2513 5N 5(fi2% Project @ Cost P Estimate T L7,

FIBEC, Kilickaya BFRKBCHB IHET 25 Ayvac ik JFKRLD Firm Disckarge 238900+
B COWin OW S CHLETEER Carsamba Plain @ Irrigable Area OBE T b0k,
Study Tk, 45 Project ¥ Project I TEURWIFEAY KRS Lco A% LAappendix TED
Summary ¥ T5, & Project @Feasibiltty Reports FT O Study WHALAH,
Feastbility Report TH HH OHIBIKE 5 Revision diTh i 5D,



921 NIKSAR, ERBAA Project OFR%E
o Study WP ZNIKSAR and ERBAA projects BRI+ 2 Basic
Consideration
Kelkit Resevorr 738583 174334, NIKSAR, ERBAA Plains BUFTFIH® Lower
Yesilirmak Project W RIETERIROESRLEL LN B,

(a) NIKSAR, ERBAA TWE#% Irrigation Water Requirement Ml EQETEL 2 BAK
THATAMMBHESL L SCRD, TOERETLASETECERHREBRICE 50

b) BERELTHWLIERKOHEELTBEIIHEZ,

(c) NIKSAR ERBAA THBEEINZAKENTH O Ayvacik, Balahor REMORER
¥ Carsamba Plain @HADBWEHBEKRTTERI LI 2o EEORH o BITER L A Bas1¢c
Data R TH g

1. NIKSAR PROJESI PLANLAMA PAPORU(NIKSAR Report &% 5 )
2, ERBAA OJAST SULAMA SEBEKESI Ve TESISLERI YENILEME
PLANLAMA RAPORU (LT ERBAA Report £E%E5 )
3 TOKAT SAG SAHIL SULAMASI VERIMLILIK KONTROLU
RAPORU
4 DSI VM BOLGE PLANLAMA PROJE BUYUK SU ISLERI
5 Meteorological Data Prepared by DS Ankara
6 Field [nvestigation with DSI Engeneers
7. L/25000 Topographical Map
9.22 BwABPNAKkEOHSTE
NIKSAR ERBAA Project @ Water Requirement BET HDIC
WOBBETZ oW THH Lo (BLCarsamba © Water Requirement ¥ 2WTik Leedshill
Report #5118 L %o
B,

{a} Crop Pattern OH5E

() Cosumptive Use OFT

{¢) Irrigation Losses OEE
THbo

fa) Crop Pattern OPE

Crop Pattern ¥ h-F#t NIKSAR Report 0¥ ERBAA Report U ER
ERBAA Report THHFNEINAIOTHEHAT 2 HELAZF g29—1, 9=20@hTHA,
(b) Consumptive Use ©HE
coftERoR et r R (AR £ HEI N Twna Blaney Cridle Method %38
ALAMKRURBREOData d RAROETRLABD THHA, £ EMLEL1944~1967 @

9—3



2 4 EH iR — L, TOMBTRMO L Sk BIL DWW T ® Gageing Station &
o#BIKrbh HWRLTE S,
Hh, & Station OFEMWET Plots L2d DA Fig 3~6 O b TH 2 5BKED FYMEET
#\no TIEEFIIHD Study KRR &2 & Stations CESTR LA WAL E XKD B T,
Whittaker E@ Periodic Anatysis Method WX b4 Stat,on ® Return Period %3RO
fto

Station Return Period Recorded Years
«NIKSAR 13 (years) 33
+ERBAA 12 22

CORMU 15 41

TOKAT 19 37

MEZ IFON 14 39

AMASYA 10 43
«CARSAMBA 12 33

NIKSAR, ERBAA, GARSAMBA 3Project OB, 1 2~ 1347554 Safty Factar
ELTH2IBED2 4ELTBA Ko LEEOA Return Period 2K TH2 Nl TOKATO 1 9ET
2AN2AERKBADEELS IN TS,

AFEFHERITCoOWTL NIKSAR, ERBAA Stations 3511 9 6 5 FELk s EMoBEMER L
¢, NIKASARODHABWKH, 367A0R12-y N30 %0KRARSZOT Ot tEHER
BE#i\wn, FithHie 3 Merziton Station & @ Corretatioms b RIS AL %o
PADBWAKBETEET 2 BE, FORBREORESKHWL THEAS2z HAKERHIGT 2 LT 5, BRET
Ni¥ Design Year TREBELAT R IEA 67 v, &8 CEDSI THDTW 2 HERbERTR HE
Kb rEQFHrEHEEOATHHESE Lo
i, FEEMBTHEEMRICPlot LABES EEEREBKS v E£0FHEE 2T 1 0 £ 1 EERT S WA
KRS+ 2 s T
AFHERRMBLCOWTEINA S & LR LETBURBEPHBEERD Lo

U EoFETE®EINnA Basic Data # & Blaney Cridle Method WL W R®B%, TD
Y Sowing Area OHIS T EM L THMMKY D @ Consumptive Use TmTRIDA b OB
Table 9 — 1, 9—2TH 5,

{BL Consumptive Use 0 HENEFLAHMRREI AR+ 2822 DSI CHEALTVS
Graph # B WCHE L %o )

A KD O o Bstiumation € Seasonal Consumptive Coefficient
KxAWnTR®BHZDO T, Growing Period F Plant Physiology KIE LAHBETHEL L
Consumptive Use C#BEB L 74 Table 9—1, 9—2k * P Adjust LEAET &5,



(¢) 4& Losses OHEASE
K& Losses WIROBKRIECEEL feo

Farm Losses Small Diches 5%
Surface Run off 15%
Percgoglation 20%

Conveyance losses Percolation and Evaporation

from Main (anal 7.5%
Secondary Canal 5%
Tertiary Canal 5%
Operation Losses 7.5%

H2%d Loss Coefficient #% & Farm Reqirement U Diversion
Requirement Ko Table 9—1, 9—-2, 9—3DAMHITH 3,



9.3 & =

9.3.1, NIKSAR ERBAA Project ¢ Benefit o#sE

ZRMBRAOBEFE, NIKSAR R ERBAA HEUOHBKESTES T2 4 0k

L, 2#ARVWHERALONERLD, ARORE,CHEARBLRET L2211 0EETRTILIOER
FL %o

EHEW® With, Without Project OB OB Table 9—4, 9 -5 p
Estimate Lo X, FWOHMECoWVWTHHBEHFRA LA, cn 6% Table 9 — 6 CRT,
zNBERFRDAESLES T AT EIN A s THES LAEOKE CEHBEN BoifiL &
%L o

HEERIE NIKSAR HiSBw#HaE Lico With, Without Project MEFEHETAEN
Table 9— 7T W/RAN Twnr 2,

B Tabte 9—8, 9—9, 9—10 Tk Dekar B 9@ With, Without Projecet DHI{E
HERK ORI

HEZIEMRICHRI 22 A B WEIKBEHC L 2 R e LTARMEMERT R I 22 A5 0K
HELI2BXIRERBOEBAA ST Bener1t 3% 2,
COHBIROFHEL I S>THEL o

(a) BHEZHALAECHHBERENS 03 7 WET 2407 5,

(b)) BE—FTEERL1 0ERCHERRECET 230 LET 5,

(00 FFRISPRUFBBLONVWTHEET bo

BltoggER s LN Table 9—1 80 @ b EFFEF RO A,

932 E&LTRABSOMEEMELE

DS IMUERERBECHX ST R HERAUVEBT BXORAOFRID T

National Agricultural Income &MU, HoTh e FfliL Twv %,

Table 9— 1 8 DHBHHRUGHEHE Leedshill HMEHFK I oo
PABWEAROEREFEM T ERMLCEFSCBHET 2L Table 9— 1 8O BEMOFIHICL 2,
s,

M FE | & | (1000T.L,)
NIKSAR 5 % 28618T.L
8 4% 34561
ERBAA 5 % 15621
8 % 19616 N

Th D,
Z3, Leedshill 3REFIWC L B pA B\ AT HEMR B 30500ha KD WTOERAMUERVEZER T

WEFE LT Table WHRT,



9.4 I #H &

941 Project Cost

DS Iy NIKSAR, ERBAA (5§ Project OBRWEINFN 1 96 3 BT .

195 3FBRFEFL, T T2 4X IOGT.L, 22x!10° T L.- o8 LTH%o
Hraptntn2ox10°T L. By 18x!1°°T. L. BEOREHFFEINATK B,
HEL2THDS IiC»Baiid, Table 9—12, 9— 150 b TH %o

Table 9— 1 54 " DS1v BOLGE PLANLAMA PROJE BUYUK SU ISLERI" &
NIKSAR, ERBAA KGR T 2 HMAOHEETD 5, WD Table WEFEEHIBHAERB, RABOR
HMEBVHBEZRLAINDTS b,
%%, NIKSAR, ERBAA CARSAMBA OHRIFAEN—RFFETFLEETN TN
Fig.9—1, 9—2, 9—3@MbHTH2,
Carsamba Plain @ THEBEK SW T Leedshill MEFEEHL L TR D o

g 4.2 Annual Cost

EFLEFFEEZ S FRU B DT> TRD %

BEFCERINK, SETFEIATWI2THEORAHEEI LT 96 9 ENHAMITCBERA I

{EL., Erbaa Project @B 2RHBEKERIND 2500ha o THHICOWTIE E 1 REH
OLTHEEL» L&« OWMMEE TR 7o

BMTHMEORHE Y 7HE, Deep Drainage Network HFFAEHOE WHHZK 2w T &&
ODTHRHEN 2 0% L RMLBMM|L L DEF Lo

MEERIEBO O s 0EGHOLINE 3 0E & L,

HEETHERHAETHED 2% & LTkRD .

AP NHAkE DSI g "1967 YILI SULAMA VE KURUTMaA
ISLETME—BAKIM, YILLIK YATIRM UCRET TARIFELERI" I bRk,



Table 9-1
NIKSAR PLAIN

Estimated Consumptive Use, Proposed Net Consumption, Farm and Diversion Requirement

Momh ST COOUS no e VRSB yoite omon o eogepin  nee _ Pversion Reg
(m m) (108m3) (10%md)  106m3 md/sec

Jan. 138 13.8 1.3 L& 2.1 078
Feb. 177 17.7 1.6 20 27 1.12
Mar 176 0.2 1.7 195 1.8 22 30 1.12
Apr. 8.4 252 6.0 61 44 27 1.9 547 50 63 8.4 3.24
May* 12.0 213 6.8 7.2 7.2 4 4 3.2 62 1 5.7 71 95 3.55
Jun, 22,8 24.6 131 1.9 120 8.2 5.8 98 4 90 113 15.0 579
Jul. 27.6 17.2 151 13.6 132 9.1 6.5 102 3 9.4 11.7 15.6 5.82
Aug. 27.1 173 15.3 98 68 4.8 811 74 8.3 12,4 4.63
Sep 171 16.3 14.8 482 4.4 5.5 7.4 1.85
Oct. 17.1 15.2 32.3 29 3.7 4.9 183
Nov. 4.5 1.4 1.0 269 2.5 31 4.1 158
Bec. 9.2 6.5 68 225 21 2.5 3.4 1.27
Total 115.0 151.1 109.8 103 46 46 6 3l.2 22,2 5795 531 66 4 885

Irrigation water supply for Tabacco is not considered
Sowing ratle is considered in the value in table

Table 9-2
ERBAA PLAIN

Estimated Consumptive Use, Proposed Net Consumption,Farm and Diversion Requirement

Vege- Pro-  pirm  Diversion Req
Month Wheat Barley Corn S}: 9T pemp table Omiom Clover o5 Frut  Total Po%ed eq.
eet Fruit table net con- 106m3 105m3 m3/see

{m m } sumption

{105m3)
Jam 6.6 1.8 B4 0.6 0.7 L0 037
Feb 13.4 3.7 171 12 16 2.1 087
Mar 14.3 3.9 35 09 01 22.7 1.5 20 28 1405
Apr. 1835 50 2.3 2.4 0.5 2.9 03 109 1.8 09 435 32 41 53 2.07
May 17.9 49 42 40 0.8 17 06 150 3o 12 533 42 4.9 65 242
Jun. 18.9 52 6.6 6.9 1.3 2.7 10 232 3.8 22 718 53 66 8.8 3.40
Jul 16.4 4,5 B0 93 17 3.2 13 293 27 2.9 793 58 73 96 3.58
Aug. 5.8 8.8 1.6 23 0.9 301 3.2 527 3.9 49 6.5 242
Sep 5.3 1.0 250 2.8 31 2.5 3.1 42 162
QOct, 258 3.0 28.8 2.1 2.6 3s 1,31
Nov. 190 21 21.1 15 1.9 2.6 1.00
Dec. 4,5 1.2 120 1.2 18.9 1.3 1.7 23 0 B3

Tortal 1[10.5 30.2 26.9 36.7 6.9 108 4.1 193 8 12.2 196 451.7 331 41 4 552

Sowing ratio is considered in the value in table
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Table 9-3 Monthly Water Requirement for Proposed
Service Area CARSAMBA Plain

Farm Headgate

Month Reqfﬁrement Diversion Req. Diversion Req.
Design year s -
1957 ( 106m3) (106m3) (m3/s) {(m3/1,000 ha)

Jan. 0 0 0 0

Feb. 0 0 0 0

Mar. 0 0 0 0

Apr. o 0 o 0

May 20.31 24.8 9.2 0.30

Jun. 56.39 68.6 28.5 0.85

Jul. 103,87 126.8 47.4 1.55

Aug. 94.86 115.9 43.2 1.42

Sep. ~ 51.57 63.0 24.2 0.79

Oct. 6.34 7.7 2.9 0.10

Nov. 1.08 1.3 0.5 0.02

Dec. 0 o 0 0

Total 318.34
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Table 9-4 Anticipated Future Grop Yields without Irrigation and Drainage

o (kg/dekar)
3 (4) (5) Anticipated
From Products 1) (2) KAZOVA NIKSAR ERBAA Crop Yield |
(dry) (wet) (dry) (wet)
Wheat 190 160 138 150 125 152 125 150
Barley 190 150 166 150 150 176 150
Rye - - - 100 - - 100
Corn 110 140 193 150 170 320 150
Sugar Beet - - 3,431 2,000 4,237 4,237 2,000
Vegetable 2,000 1,200 1,063 3,000 1,000 1,500 1,000
Fruit
Onion 1,800 - 947 2,000 909 1,250 1,000
Vegetable 1,400 - 933 1,500 1,300 1,440 1,000
Egg~plant
Cucumber
Cabbage
Tomato
Tobaceco 60 100 80 50 380 50
Fruit 1,303 - 523 1,200 50 50 500
Hemp - - - - 66.50 66.50
Poppy - - - (Opium) 1.5 1.5
(Seed) 40 40
Clover 570 1,000 500 800 750 800
-650
Source : (1) LEEDSHILL - BECHTEL Report,Normalized current prices received

(2)
(3)

(5)

by farmers.
Local Technical Agricultural Authority SAMSUN Sept. 1968
KAZOVA : TOKAT SAG SAHIL SULAMASI VERIMLILIK KONTROLL

RAPORU

NIKSAR Report
ERBAA Report
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Table 9-5

Estimated Crop Yield with Project

(Kg/Dekar)
(3) Antici
pated
Farm Products (1) (2) KAZOVA NIKSAR ERBAA Crop Yield
Wheat 270 250 - 250 - 250
Barley 270 300 - 250 - 250
Corn 520 300 - 250 - 320
Sugar Beet - - - 2,500 - 4,000
Vegetable
Fruit 3,730 3,000 - 3,500 - 3,500
Onion 3,500 - - 2,200 - 2,000
Vegetable 2,500 - - 2,000 - 2,000
Spinach
Egg-plant
Cucumber
Cabbage
Tohacco - 60 100 - 100
Fruit
(Peach, Apple) 3,000 - - 1,200 - 1,200
Clover 2,130 1,500 - 1,200 - 1,500
Source : (1) LEEDSHILL-BECHTEL Report

(2) Local Technical Agricultural Authority SAUSUN Sept. 1968
(3) NIKSAR Report



Table 9-6 Actual Current Prices of Farm Products

(T.L./kg)

Farm Products (1) () KAZ(%))VA NIK%)AR ERSBS.?\A S;fi‘;t:d
Wheat 0.75 0.78 0.75 0.50 0.95 0.75
Barley 0.50 0.60 0.57 0.50 0.68 0.60
Rye 0.60 0.60
Corn 0.70 0.54 0.45 0.79 0.54
Sugar Beet 0.14 0.15 0.14 0.14
Vegetable 0.25 0.40 0.31 0.10 0.24 0.31
Onion 0.40 0.30 0,40 0.25 0.30 0.41
Vegetable 0.35 0.40 0.32 0.30 0.40 0.32

Egg—plant

Cucumber

Cabbage

Tomato
Tobacco 10.00 8.00 7.00 5.00 8.16 7.00
Fruit 0.75 0.76 0.60 0.85 0.60
(Apple Reach)
Hemp 4.13 2.94

1.75
Poppy (Opium)  77.00
(Seed) 2.00

Clover 0.15 0.40 0.32 0.20 0.45 0.32

(1) LEEDSHILL-BECHTEL Report, Normalized Current Prices Received by Farmers

(2) Local Technical Agricultural Anthority SAMSUN Sept. 1968

(3) KAZOVA: TOKAT SAG SAHIL
KONTROLL RAPORU

(4) NIKSAR Report
(5) ERBAA Report

9-13
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Table 9-7 Annual Expenses for Agricultural Production per Dekar (T.L )

(Without Project)

Labor Seed & Trans— Total
Crop Cost Power Fertilizer portation Others ota
Wheat (Dry) 20.00 17.96 9.80 2.04 5.03 54.83
Wheat (Wet) 32,24  18.77 9.80 3,72 6.40 70.93
Sugar Beet 78.75 25.80 33.95 24,44 16.29 179.23
Fruit 44 .05 13.87 7.34 7.34 8.97 81.57
Corn 50.02 14.77 2.72 2.72 6.94 T7.17
Vegetable 218.17 17.14 12.24 12.24 38.35 298.14
Vegetable 72.77  16.32 13.60 13.60 17.11 133.40
Fruit

Tobacco 170.05 56.67 2.72 2.72 28.38 260.54
Clover 32.63 12.23 8.15 8.15 10.07 71.23
Poppy 118.33 19.00 1.58 1.58 16.17 156.66
Cnion 109.05 26.25 48 .96 48.96 14.29 247 .51
(With Project)

Labor Seed & Trans—

Crop Cost Power Fertilizer portation Others Total
Wheat 37.12 18.77 9.79 4,49 7.02 T7.19
Sugar Beet 96.09 18.59 47.50 33,93 19.61 215.72
Fruit 47.65 13.88 26.13 10.89 9.85 108.40
Clover 51.81 10.20 38.08 20.40 12.05 132.54
Tobacco 217.62 56.66 62.56 217 33.89 372.90
Vegetable 89,94 20.40 95.20 20.40 22.59 248.53

Fruit
Vegetable 231.11 17.12 135.95 17.67 40.18 442.03
Onion 111.53 26.24 149,61 t7.68 30.50 335.56
Source @ NIKSAR PROJESI PLANLAMA RAPORU Prepared by DSI 1961

(Conversion to 1968)



Table 9-8 Net Income with and without Project
NIKSAR PLAIN

Without Project (per Dekar)

Crop gzginf Gross Production Net
o (%) Income (T.L.) Cost(T.L.) Income (T.L.)
Wheat (Dry) 30.00 28.13 16.45 i1.68
Wheat (Wet) 2.50 2.81 1.77 1.04
Sugar Beet 20,00 56.00 35.85 20.15
Fruit 5.00 15.00 4,08 10.92
Corn 7.50 6.08 5.79 0.29
Vegetable 3.00 9.60 3.94 0.66
Vegetable 3.00 9.30 4,00 5.30
Tobacco 4,00 14.00 10.42 3.58
Clover 3.50 8.96 2.49 6.47
Poppy 0.50 0.98 0.79 0.19
Onion 1.00 4.10 2.48 1.62
Fallow 20.00 '
Total 154.96 93,06 61.90
With Project
Crop Sa\-\-ring Gross Production Net
Ratio (%) Income(T.L.) Cost (T.L.) Income {T.L.)
Wheat 22.50 42,19 17.37 24.82
Sugar Beet 18.00 100.80 38.83 61.97
Fruit 13.50 97.20 14.63 82.57
Clover 9.00 43,20 11.93 3.27
Tobacco 9.00 63.00 33.56 29,44
Vegetable 7.20 78.12 17.89 60.23
Fruit
Vegetable 6.30 40,32 27.97 12,35
Onion 4,50 40.59 15.10 25.49
Fallow 10,00
Total 505.42 177.28 328.14
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Table 9-9

Without Project

Net Income with and without Project
ERBAA PLAIN

(per Dekar)

Sawing Gross Production Net
Crop Ratio (%) Income(T.L.) Cost (T.L.) Income (T.L.)
Wheat 31.02 29.08 17.00 12.08
Barley 8.45 7.61 4.63 2,98
Rye 0.50 0.30 0.27 0.03
Corn 1.50 1.22 1.16 0.06
Tobacco 31.00 108.50 80.77 27.73
Sugar Beet 0.50 1.40 0.90 0.50
Vegetable 0.50 1.60 1.49 0.11
Onion 1.50 6.15 3.7 2.44
Tomato
Pepper
Egg-plant 5.03 16.01 11.50 4.51
Bean
Gumbo (Dry
Cucumber
Fallow 20.00
Total 171.87 121.43 50.44
With Project
Crop Sa“‘ring Gross Production Net
Ratio(%) Income (T.L) Cost (T.L.) Income (T.L.)

Wheat 22.00 41,25 16.98 24,27
Barley 6.00 9.00 4.63 4.37
Corn 5.00 8.64 5.40 3.24
Sugar Beet 7.00 39.20 15.10 24,10
Hemp 1.00 2.06 1.50 0.56
Tobacco 25.00 175.00 93.23 81.77
Vegetable 2.00 21.70 4.97 16.73

Fruit
Onion 1.00 9.02 3.36 5.66
Clover 12.00 57.60 15.91 41.69
Vegetable 3.00 19,20 13.26 5.94
Fruit 3.00 21.60 3.25 18.35
Tree 3.00
Fallow 10.00
Total 404,27 177.59 226.68

Note : Wild vetch is estimated as clover
Crop pattern is prepared by DSI



Table 9-10 Increased Net Agricultural Income
Due to Irrigation and Drainage
In Proposed Service Area

Carsambe Plain 1)
Net Area In Production, decares 305,010
Net Agricultural Income
With Irrigation and Drainage
TL/decare 262
Total, Millions of TL 80.09

Net Agricultural Income
Without Irrigation and Drainage

TL/decare 68

Total, Millions of TL 20.74
Increased Net Agricultural Income 2)

TL/decare 194

Total, Millions Of TL 59.35

Equivalent Annual Value of
Increased Net Agricultural Income

At 5% Interest, Millions of TL 46.05
At 5% Interest, Millions of TL 44,33

(1} Right bank Yesilirmak above 2 meter contour

(2) After full development of farm conditions with irrigation and drainage



Table 9-11 Net National Agricultural Income
Due to Irrigation and Drainage
in Proposed Sexrvice Area )
Carsambe Plain

With Irrigation Without Irrigation Increase Due
and Drainage and Drainage To Project
TL per Total TL per Total TL per Total
decare TLx106  decare TLx106 decare  TLx106
Net Agricultural
Income 262 80.1 68 20.7 194 59.4
Farm Labor
Income 124 37.8 35 10.7 89 27.1
Farm Property
Tax Revenue 18 5.5 7 2.1 11 3.4
Net National
Agricultural
Income 404 123.4 110 33.5 294 89.9
Discount Factor
For Development
Lag (2) 0.776 0.776 - - - -
Equivalent Annual
Value (2) 314 95.8 110 33.5 204 62.3

(1} Right bank Yesilirmak above 2 m surface contour.

(2) At 5% interest
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Table 9-12 NIKSAR Plain

Invested Cost for Irrigation and Drainage Facilities up to 1967

Invested
Item Year Cost
1. Map preparation along the main
Canal in NIKSAR Plain 1963 38,237
2. Construction of diversion dam
and Irrigation in NIKSAR Plain 1964 169,687
3. " 1965 3,715,459
4, " 1966 5,850,813
5. u 1967 5,583,404
‘Total 15,357,600
Invested
Item Year Cost
Land acquisition 1965 235,000
1966 887,000
Total 1,122,000




Table 9-13 ERBAA Plain

Invested Cost for Irrigation and Drainage Facilities up to 1967

Item Year Imé?)ssied
1. The 1st stage of Erbaa Plain Irrigation 1950
1956 1,658,989
2. Reclamation of Erbaa-Killik Creak 1952
1953 82,758
3. The 2nd stage of Erbaa Plain Irrigation 1956 2,002,681
Reclamation of Killik Creak 1958
4. Side creak reclamations in Erbaa Plain 1958 601,657
Irrigation
5. Steel turn-out gates in Erbaa Plain 1959 62,270
Irrigation
6. Laying concrete pipe of the turn-outs 1959 8,750
and the road cross in Erbaa Plain
Irrigation
7. Temporary pump station in Erbaa Plain 1959 130,823
Irrigation
8. Erbaa-Inbat Creak Reclamation 1959 112,305
9. The completion of the temporary pump 1960 19,648
station in Erbaa Plain Irrigation
10. Operation and Maintenance building 1960 182,000
in Erbaa Plain Irrigation
11. Nursery for plant 1962 55,117
12. Rehabilitation in Erbaa Plain Irrigation 1963 206,181
13. Installation of pumps and suction pipe in Erbaa
Pump Station 1964 12,090
14. Diversion dam and turn-ocut in Erbaa Pump 1964 690.340
Station
T5. " 1965 735,613
16. " 1966 1,009,968
17. " 1967 256,257
18. Rehabilitation in Erbaa Plain Irrigation 1965 410,957
19. " 1966 1,510,000
20. " 1967 1,650,000
21. Installation of suction pipe in Erbaa 1965 99,165
Pump Station
22, Water distribution house in Erbaa Plain 1965 74,470
23, 1/5,000 scale map preparation 1965 190,455
24. 33 KV transmission line and pump station 1964 458,623
in Erbaa Plain Irrigation
25, " 1965 1,707,178
26. " 1966 307,021
27. " 1967 917,786
28. Right abutment protection in Erbaa Diversion 1967 42,000
Damp
Total 15,195,102
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Invested

Ttem Yedr Cost
Land acquisition 1960 773,000
TOKAT-ERBAA 1961 182,000
1962 111,000
1963 44,000
1964 23,000
1965 148,000
1966 8,000
Total 1,289,000
Expensed Maintenance Cost up to 1967
Item Year Ingizted
1. Service road in Erbaa Plain 1960 17,283
2. Opening the canal to the draft tube 1960 12,250
in Erbaa Pump Station
3. Maintenance in Erbaa Plain 1960 43,586
4. The hut for protection of Erbaa Plain 1960 8,720
Pump Station
5. Rain water discharge pipe installation 1960 1,496
to O and M building
6. Maintenance of Erbaa Plain Irrigation 1961 288,641
7. WMaintenance of side creek in Erbkaa 1961 35,533
8. Maintenance of Erbaa Plain Irrigation 1662 114,074
9. " 1963 38,283
10. " 1963 1,373
11. Electricity of Erbaa Pump Station 1963 5,000
12. Maintenance of Erbaa Plain 1964 86,633
13. " 1964 5,000
14, " 1965 155,000
15. Maintenance of the garden of District 1965 216
Engineering Building
16. Maintenance of building in the Erbaa 1965 6,000
17. Maintenance of side creek in'Erbaa 1965 24,031
18. Maintenance of Erbaa Plain 1966 182,000
19, Maintenance of the buildings in the Erbaa 1966 6,000
20. Maintenance of the Exrbaa Plain 1967 80,000
21. h 1967 5,000
Total 1,126,119




Table 9-14 Summarized Investment Cost

NIKSAR

Actual Invested and Proposed Investment Cost

(1) Irrigation and drainage facilities
protection for flood levee and land acquistion

(2) Flood protection
(3) Land acquisition (up to 1969)
Total
Equivalent present value in 1969
Interest rate 5%
(1) Irrigation and drainage facilities
(2) Flood protection
(3) Land acquisition cost
(4) Proposed land acquisition cost in future
(5) Interest during consturction
Total
Interest rate 8%
(1) Irrigation and drainage facilities
{2) Flood protection
(3) Land acquisition cost
(4) Proposed land acquistion cost in future
(5) Interest during cosniruction
Total
ERBAA
Actual Invested Cost  (For 1st. stage)

39,238,600 T.L.

8,754,000
1,122,000
49,114,600

40,046,000
10,794,000
1,313,000
4,511,000
1,133,000
57,797,000

40,817,000
12,205,000
1,437,000
4,937,000
1,887,000
61,283,000

(1) Irrigation and drainage facilities and land 19,195,102
acquisition

(2) Land acquisition (up to 1969) 1,289,000

Total 20,484,102
Equivalent present value in 1969

(For 1st. and 2nd stage)

Interest rate 5%

(1} Irrigation and drainage facilities 25,225,000

(2) Land acquisition cost (up to 1969) 1,901,000

(3) Proposed land acquisition cost in future 1,616,000

(4) Proposed irrigation and drainage facilities 21,439,000

(5) Interest during construction 1,003,000
Total 51,184,000
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Interest rate 8%
(For 1st and 2nd stage)
(1) Irrigation and drainage facilities
(2) Land acquisition cost (up to 1969)
(3} Proposed land acquisition cost in future

(4) Proposed irrigation and drainage
facilities

(5) Interest during construction
Total

30,295,000
2,387,000
2,053,000

26,053,000

1,945,000
62,733,000
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Table 9-18 Net National Agricultura}l Income, Annual Cost and
Surplus Benefit

NIKSAR (1977}
Interest
rate Benefit Annual expence
x 103T.L. x103T.L.
5% Net benefit 23,911 Depreciation 4,570
Labor cost 3,605 Replacement 211
Tax revenue 1,102 O&M 1,668
Water charge 615
Total 28,618 Total 7,064
B-C 21,554
B/C 4,05
x 103T. L. x103T,L.
8% Net benefit 28,673 Depreciation 9,049
Labor Cost 4,509 Replacement 180
Tax revenue 1,379 O &M 2,214
Water Charge 615
Total 34,561 Total 12,058
B-C 22,503
B/C 2.87
ERBAA
Interst
rate Benefit Annual axpence
x103T1.L. x103T.L.
5% Net benefit 12,926 Depreciation 4,143
Labor cost 1,795 Replacement 1592
Tax revenue 900 O&M 1,513
Water Charge 385
Total 15,621 Total 6,233
B-C 9,388
B/C 2.51
x 103T.L, x 103T.L.
8% Net benefit 16,112 Depreciation 9,492
Labor Cost 2,334 Replacement 189
Tax revenue 1,170 O &M 2,323
Water charge 385
Total 19,616 Total 12,389
B-C 7,227

B/C 1.58




Table 9-16 NIKSAR PROJECT COST (Irrigable area 6,871 ha)

Depreciation
Replacement cost
O & M cost

Irrigation water charge

Total

Interest rate 5% Interest rate 8%

103 TL 103 TL
(1969) (1977) (1969)  (1977)
3,093 4,570 4,889 9,049

143 211 97 180
1,129 1,668 1,196 2,214
615 615 615 615
4,980 7,064 6,797 12,058

ERBAA PROJECT COST (Irrigable area 5,500 ha)

Interest rate 5% Interest rate 8%

103 TL 103 TL
(1969)  (1977) (1969)  (1977)
Depreciation 2,804 4,143 5,128 9,492
Replacement cost 130 192 102 189
O & M cost 1,024 1,513 1,255 2,323
Irrigation water charge 385 385 385 385
Total 4,343 6,233 6,870 12,389
Construction Cost per hectar (T.L.)
Interest rate 5% Interest rate 8%
(1969) (1977) (1969}  (1977)
NIKSAR 8,220 12,150 8,720 16,113
ERBAA 9,306 13,749 11,406 21,111
Annual Expense per hectar (T.L.)
Interest rate 5% Interest rate 8%
(1969) (1977) (1969)  (1977)
NIKSAR 726 1,029 990 1,755
ERBAA 789 1,135 1,249 2,250
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Table 9-17 Equivalent Annual cost of Lower Yesilirmak Project

Project O &M Total Non-Projects Total
Capital cost project Capital Costs
cost cost Cost
Dams Power plants and
Transmission lines
Millions of T.L. 21.58 6.36 27.94 0 27.94
Millions of $ 2.39 0.13 2.52 0 2,52
Total in millions
of T.L. 43.10 7.53 50.63 ) 50.63
Irrigation and Drainage
facilities
Millions of T,L., 10.61 2.40 13.01 4,78 17.97
Millions of $ 0.28 0 0.28 0.11 Q.39
Total in millions
of T.L. 13.09 2.40 15.49 5.75 21.24
Total Project costs
Millions of T.L. 32.19 8.76 40.95 4,78 . 45,73
Millions of $ 2.67 0.13 2.80 0.11 2.9
Total in millions
of T.L. 56.19 9.93 66.12 5.75 71.87

All costs discounted at 5% interest
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Table 9-19

Irrigation Water Charge

NIKSAR Group 3

ERBAA Group 5

{gravity) {(pump up)
Ratio T.L 7 Ratio T. L/
% Da % Da

Sugar beet 20 14 2.80 Wheat 22 8 1.76
Cereals-Corn 25 5 1.25 Barley 6 8 0.48
Fruit 15 18 2.70 Corn 5 11 0.55
Clover 10 6 0.60 Sugar beet 7 21 1.47
Vegetable Fruit 8 8 0.64 Hemp 1 12 0.12
Vegetable 7 8 0.56 Vegetable Fruit 2 12 0.24
Onion 5 8 0.40 Onion 1 12 0.12
Tobacco 10 - - Clover 9 9 0.81
Total 8.95 Wild Veich 3 9 0.27
Vegetable 3 12 0.36
Fruit 3 27 0.81

Tobacco 25 - -
Total 6.99

Sorce 1967 YILI SULAMA VE KURUTMA ISLETME-BAKIM

YILLIK YATIRIM UCRET TARIFELERI
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BOHETHR~NIMC, Kilickaya REFROFMBEM TG, LEHBCH W
332300000 TH 2,
COREMANLE Kilickaya REA 0BEGIEHK, BOCLBAMRERS R 2,
‘{Append:x Fig. 1 5—1 £MW)
4 Kilickaya BEMNDS Gireson EMTNEOXTREL T MET 2L 316% L %2, Lis
DT Gireson EEAEC T 50 ERE BRI 321,8000000h T& 3,
1 0 2 Annual Cost

Kilickaya StE® Aanual Cost W, BEBME, XUHRGAEHRECER e HA2TE
DlY THB,

Construction Cost and Equalized Annual Cost Factor of Kilidkaya Project
(Unmit 1000 TL)

Item Interest Interest
rate 5% rate 8%
Serviceable Years 50

Equalized Annuat Cost Factor 6.734 % 9430 %
(8.551 %) (11.247 %)
1. Capital Recovery Factor 5478 % 8.174 %
2. Interim Replacements 0.200 % 0.200 %
(0.050 %) (0.050 %)
3. Insurance 0.056 % 0.056 %
(0.023 %) (0.023 %)
4, Operation, Maintenance 1.000 % 1.000 %
of Administration Expenses (3.000 %) (3.000 %)

Note: Figures in parenthesis are for the construction of transmission lines.

Annual Cost of Kilickaya Project
(Unit 1000 TL)

Generating facilities Transmission hne etc.
Item Interest Interest Interest Interest
rate 5% rate 8% rate 5% rate 8%
(Construction Cost) (489,390) (516,080) (23,200) (23,900)
Capital Recovery 26,809 42,184 1,271 1,954
Interim Replacement 979 1,032 12 12
Insurance 274 289 5 5
Operation, Meintenance 4,894 5,161 696 717
Total 32,956 48,666 1,984 2,688
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103 Probable Benefit to Downstream
Kitickaya FRKBOFHAHTERRCHT 2 HRC O THECR IZBIE WTl~N

iih T# Bo Erbaa XU Niksar PHEHT I2HRCO0NWTHETZ Thkhve BTHF 4+ 2
Carsamba FPEHECH L THEH, Ayvacik KU Almus BAKBT Lo0, A BWEN SR HL,
#iK Kilickaya [FAKeEMA A C X I OTHMINSHROFEFERZLATAEL L% e T
DEREZELFTCRDT, WRINZBEOCERRU I A EBROED TH 2,

Tiayvacik Dam K3 2 Kilickaya Project PEMEEE LTI Ayvacik FEERTOM A Kh
WLgedimentation WL DTET S Ayvacik FEEPF D Dependable Peak T8 000 0WhIML,
Xiwh (X 23,0000008Wh DML & 2, LADHDT, Ayvacik OEREHIT

{ )3t 8 % F-F
BOOOOKWNX1427TL /AW =11416000 TL
(80.000‘WX181.2TL/W{ = 14496000 TL

23000000Wh<X559KVAWh= 1286000 TL
Total Benefit =12702000 TL
(15782000 TL)

%7, Ayvacik frkihit Kilickaya £ % LTt #3 0 ECEBERET L,
chit i o EMBHREERTEMo A2 nidke

550million TL e 5 % FF =

B13millian TL -8 % FF=E
f@&ocn&@AﬁmtﬁgT%@LﬁTu&—yayuﬁ{&gwﬁuraao@Lcm7u¢
~¥3 i Ayvac .k ETEIREHFEHErI~NE T 55,
#oTHSKilickaya fFkKMIC T DT Ayvacih FABOEERFFTHLALE LT, FAK L3
Dependable Peak OW{liZE”' Kilickaya Project Wd RiAth L 9, ch s 7F Kilickaya
Lok Ayvacixy BERTIALPTa s~ TNBNELOTHED, LHL, COITRLTasr—
Sy, AESHTTOTWS Ayvacik BMAATWBRES, Ayvacix HECFWIEETL 30 &
LTtzowGH Iz btz nwa L &+ 2,
103 TRAPeTasyr—vgy

1 0. 20 3 NWTRSRAMC ML TRYECHT BT o r— Y32 T2 WTH, Ayvacik BE

PRER T 24D ETHRBRCHT 24002 E- L 2o
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Table 10-5

Cost Allocation at 8% interest rate

{1,000 T.L.)
Pr:;igon Ayvacik Irnigation Total

1. Benefit 33,620 15,780 111,714 161,110
2.  Alternate Costs

Installation 58,200

0&M 11,370

Subtotal 69,570
3. Benefit Limited

by Alternate Cost 33,620 15,780 69,570 118,970

4. Separable Cost

Installation 24,350 7,140 37,080 68,570

O&M 3,380 990 8,870 13,240

Subtotal 27,730 8,130 45,950 81,810

Remaining Benefits 5,890 7.650 23,620 37,160

6. Allocated Joint Cost

Installation 3,360 4,350 13,410 21,120

0&M 400 510 1,550 2,500

Subtotal 3,760 4,860 15,000 23,620
7. Total Allocation Cost

Installation 27,710 11,490 50,490 89,690

O&M 3,780 1,500 10,460 15,740

Total 31,490 12,990 60,950 105,430
8.  Surplus Benefit 2,130 2,790 50,760 55,680
9.  Benefit Cost Ratio 1.07 1.21 1.83 1.53
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Arpabuku Sl

s oFENRERECEMERE T & KWRTHEY T2 20 B~ <
Arpabuku # 421, HEERAAT, AACEBRED D, Frith A T 2B 2VwTh
mﬁbﬁocmﬁﬁﬁmﬁﬁmiké%@tbfﬂ,§E®ﬁﬁl$”¥—ml6%®®ﬂﬁ,Tﬁ
Ayvacik €W+ Ao LA BT b S0 Arpabuku o #HEr L >THB oA 5 MAD ki
MM A3 miliwoncu. M TH D, BT LIPET L ENWSE, Kilickaya ¥4 ATl ORI BT SHEE
B FijtAs B+t ot bE4 bn Arpabuky HACREINAINEOTHZNT

1 0 4
Arpabuku

L a&0,

BH5H D0
4, Kilickaya R s 5 Peak Mg L oT, ﬁ?kw]VCH—FﬁEzbaa, Niksar ¢C B

BEEKARTERTCE b ELLNEH, TR Kilickaya BEHoMEMMOMETL > TH
BEnBrzdbnThHd o,

HoT, cOWMERL 2T Arpabuke BB OFE, EROHECIATOTF V¥—D4E
HRL7o Kilickya Project L RbN BRI, BEDOTor—t BHFEWAHCERILTLLEF
L DTV, BIb, FHMEXRFEMBERATRICTITEY.

Annual Cost of Arpabuku Power Station

(1,000 T.L.)
Item Proposed Site Alternative Site
Investment Annual Investment Annual
Cost Cost Cost Cost
Annual Cost of Generating 5% 44,484 2,996 51,054 3438
Facilities 8% 45,744 4,314 52,514 4,952
Annual Cost of Transmission Line 390 33 980 110
Maintenance Operation &
Admstration Expense 462 550
Total Annuai Cost
mterest 5% 3,491 4,098
nterest 8% 4,809 5612
Annual Benefit of Arpabuku Power Station
Dependable Capacity KW 8,400 8,400
Annual Energy Production 103KWH 34,830 34,830
Value per KW {5% interest) T.L 174.2 174.2
" (8% mnterest ) T.L. 218.2 218.2
Value per KWh T.L 0.0569 0.0569
Benefit of KW (5% interest) 103 T.L. 1,463 1,463
" (8% mterest) 103T1L 1,833 1,833
Benefit of KWh 103 TL. 1,982 1,982
Total Benefit (5% mterest) 103 TL 3,445 3,445
(8% nterest) 103 T.L. 3,815 3,815
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Table 10-4
Cost Allocation at 5% interest rate

Power
Production

1. Bemefit 31,430
2.  Alternate Costs

Installation

O&M

Subtotal
3. Benefit Limited

by Alternate Cost 31,430

4, Separable Costs

Installation 15,730

O&M 3,210

Subtotal 18,940
5. Remaining Benefit 12,490

Allocated Joint Cost

Installation 4,770

O&M 330

Subtotal 5,600
7. Total Allocation Cost

Installation 20,500

O&M 4,040

Total 24,540
8.  Surplus Benefit 6,890
9. Benefit Cost Ratio 1.28

Ayvacik

12,700

12,700

10-8

4,570

930
5,500
7,200

2,750
480
3,230

7,320
1410
8,730
3,970
1.45

Irrigation

101,770

34,850
8,780
43,630

43,630

21,230

6,400
27,630
16,000

6,100
1,070
7,170

27,330
7470

34,800

66,970
2.92

(1,000 T.L.)

Total
145,900

817,760

41,530
10,540
52,070
35,690

13,620
2,380
16,000

55,150
12,920
68,070
77,830
2.14
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