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APEE. HEEABNEERR IV YL o VBENRE L-AERAY, »F 7R 5 VERMT
ERL2TO 27 7740 F4 Y FRABRERIIESVWTIER EN VD TH B, AXHIIEERT
H (%) BRERZFR LEX #EITHELTAUTOHBCHREELTHS,

WA #a Mk /&8 - gk Y BEIE (#)
KO #Z -3 3i:E BEIE (%)

AZITFHIFIA6HA 5200 T? 15 AMERE L . HAHNERVUHFEBATREREL OFHRE
KETHE LI, RERELER L. 2BAEERAREHFIUTIORTEBN TH L,

0] T Y 7ERBE RERTESHREE
(ii) TNTT 4 KKEBER - PEK Y A7 A EBR USRS EH
(iii) 7 77 MHALBKX RERESKRIFERREEE

INLDORGOBEFERIIREIIRL TS, AEHAOALTITE. BAARURBEEREIIFLEFNA
BEE12RU3IZRTEBNTH S,

AEHIZ, ATERICE L SEBRFRMARMEECICARAFEE,. BRBHFERAREEMIRDOF £ I
SR2DBN2B. ABCEBEETTLIIENTE L, CROBREBRICEREZIRHFOELE
TERETHD, FICRELHBEERFF/E Mr. Shotanov. R EHAREM Mr. Amezhanov (213, it
FABBRELTERLE2BHEELERIZ, IF 7R VEHOBERROAEEIZOVWTHEYN LT
FIWNAZRETREWAZ 22 2I24FFNZ %,



2. H¥E 7 X2  EO-—BERRURERR
2.1 B RUAO

AN TAY YEITERF2707 km* OREETH D, kAL T/IIAT TR0 7L, ERYSEE,
BEIARFASY Y, FAXAY VHETIZIMVIAZAY VL FNFREELELTWS, 1993 12
BUIAEEOAOIRH 1700 FATH ). BESEBOEHAOMMEIZI09% TH b, hHFTR5 »
EONEBBBRIISHETH, A HFTAFAWBEZRDLIZELL . RTOITABNB) . 77514 FA(5%).
FAYAN @%) EoTwa,

22 bo.¥

BRI, IERTH»OFEMFT I TEEU, IHEBFIIERNICIIL L, RBRURBEREOK
W, 77997794 FOEROBILRIR O NS, FHEMHFIZ, DRERBOITH ¥
X BN OERMI (FRH 800~1000m) DiIH, E%@ﬂXtﬁﬁﬁﬁﬂ\bv7/ﬁﬂ LEIETE
IR TEBENED S,

INGOFHBEZ IURZKELE T2 ANIFRNATVS, KREHFAN L LTIE, KiUH2WIE754
TR ERIEE L, BRERERNT/ AN TEIZECA VIETICEBOIEAIZESF 29, &
BOFREREHRNTT IVBIESCTI T T LEREEBROFRELHANTHAEBIIAZYI I
ey, RUPABFEZANTIABBIZECAINT 4 v T alill 42 AT F 7 U)1%EH
b, PREFFEHFIIRIZANNIZRZITO L,

2.3 AR

A TAY VEOREIL, EAORBEH L VIIBEOABRENKE L, BREIF L2 VARESRE
R 5. HEMIZIE, ABRUPBHIBOFEZRZA T v THFEIPS T AXRF RS VHETICFLFR
¥ Y EDOERBWORBHFEOBEBTFTN L LML FERKEIIILEETED 150mm 2 5B ILE
WD 450mm ~EEfLT 5, BANNS—idIRICI DR 2D, LBHRIZ4A2S510 8T TOM
I270% DKL HL2EMETH Y, BRI 4 RS AEICREANSIRO LD 6 AL 10A
TTIREALBAFZVARMIIET 2, $APBBRIRERNEEL TELERO AT, BLTHRK
EBLv,

2.4 BXREE

AFTAS VEOEREFERRIZ., VEENBERICHNEHFRLI VR4 ICAEL>OHEEEL
5, BR—AU) OEFRLLEE (GDP) 131990 FEITHRTH40%BA L. 1,003 FL Az o5Tw
5500, 196 FOERERBEEIITAFANSLTIFIRAICELTEN, T4 7LFD 1994 £
1212 1000% A ETH o 7=H3 1996 FEIZIT 9% L FLEFVTHE Y . FERRULSRBIESOEBLENS
RIZIZEREEOKLER SN S,

AFTRAYVEIL, BELGBTREYAETAI 00, BYEREL L &Y. AMEL F0EHS.
DEENVEATH), TEHEZE L. LB, AHRURHES, RS 2oTVwE, — 4., £
R AmBiZ, BhH. B8R, &8, tFUKSEHLETONL X112, —BRHEBRBED2. 3RNMIN
mDEBBAICFo TV E0X0HKTH 2, /8% (BH) 2FICBVTi, Y. SES. &
ELHBLTEY, HPHEBAL TV,



25 RERR

BRERIERIIKRSC, A T7AS VEDEEEETH D, 19944E1213GDP D 8% RUEBAAOD 24%
¥ EDTVEE2 9 —Tho, BEHIIFABENRTYVWE L #IZH25F km* T, £2EL#HEFEOR. &
R2%ELEDIH, ThOBBABON., HR2%IIEKETHD, Wb LHHIZ 18%IZBE LV, iE
BEAHIE, BHEMRD 6% (¥923Fha) THH, FRITEICHEE S M (South Kazkhstan, Almaty,
Taldykorgan. Kzyl Orda . U Zhambyl) & Semei HiZ4# L. T8EB. JLEBR P REIZA L,

FEREYL LTI, ME, byEU0ad, BIE. £, EEVETH LY. ERBKENEVD,
ChoREYOREIR, NET097M /ha, P ETQ I D 28447, ha, #8160 2.258}//ha LD T
By,

Danz, REQEEL T, HERBHAVIIEFHRBOBET TITbh T 7z, 1992 121 2055 @
EERS L 430 DEARBVH o720, ERHBEROREICL D, RETRIEERBDIZEA LA
¥t (EERE) FAREARBLLTEESATWS, LEALLENS, SEBBORERED
WEE LD LrET T, KRE L TEAEREHROKRILIZLEALEEDL )2V, !

TLERBER, ABTOEERSTEERENELRL, 20RLALPHRFEEL2oTVE, &
nid, EEEME (REYEE) FERTSOMEICHNEC I oA, EoRERBHEROH
HEBORIZE o T, RBRMERFER L2 L1285, 2hid, OREEORY. OQRBEVHER
B. OQRFEBWOBHAFRIC L 2 RUDERAOZNL., OEFEESRIC L 2 ERIASEOE
TEZERE LA ERBRIEFICNEET25IZEI LTV 3,

26 MEFREE

VEROBRELIE, REEEIRNICEI L, HICBRES EMIBIZETRIELVWLOXH S, K
FIXREEL7 5 -—OfBLEEL, OREYOMIE L BHXHRK. OREYOMIELE. QRBORE
LLEEREOBENE. RUOEENDEL, CESLBVABREITLHL TS,

QOREHOMEIcBVTid, BEARILPERTEY, #OKE. BEESHOMENABLEL
TWwaw), MHEOELBIEL TV, #-oT, REVEERVERHOBKEIZS2EL/-MEE
ZoTwd, $7:—F,. QOREYOFEREIZ, ke EX TR RVEEYFBECICREYNT
EELTWEAELXORENL. BHTHOHEA, HFRBABFORE. SETETELEET IR
EMIEEOREFTH~NOBADRESEZHEL LTS, QNOEEHOMEICEL T, BELER
BHOBYNEELEZ L, ChITOIF 75 VEICIE, BENBERABIIHELTT. £THF
RBBEMNTITONTEL, LELLENFCRELY ¥ —DEAME (BLOE) A5EA, EVEE. BA
BERESHEMT S L2 ER T, RENBEREBORT L BAROINGESEOIERAILEL &
5, BATIZRROKE - WEO2H, REENIRELRERABOZ I ED T, ThEFEHF
LT, B%¥7 4773~ (National AcademyofScienc) N F T, EIRUMHL XL OBEFRAGETERL
D0OH b,

' VEERREA, BERS (VF—X) REKERS (Irh—X) THY, ERERE. RE~THEF V. B
ERREMSHEICIZEERBL LoTwd, LELLEHS, 20MBBRIIUNOEENENTIIR-THY., EE4AD
Bk (LE0RA) ~DOEBE AT, —BEEENfTbATV 2,
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3. BEEER
3.1 FPIOHSERBXRERTESAREE
311 EHEMRHEXOER

(1) WXEEREAO

T SEBBRIET AT 4 oAb~ 250km ISV E L. ¥ A< X% (Tasmurinsk) &8 A 7
L &S+ R (Bakanas) I AT LD 2 ODEBR I AT LNOERENS, TATI AV ERS R
T L1957 FEIZ, WHAFREBMI AT LIZI94 FEIZFNFREBHRENTVE, BYATFLALLEAY
(y) /&Y Free Intake > A7 AIZX o THUOKLTE N, TR FNIBEKEIEFIZFOMORIER
REAL.BILEVATFLALRZoTWVS, ZOZODER AT AL o THN—SNEBRENE
ERFEFIIFOEBRARITRIIRTEN TH S, T/ ESBEVEBERZE3.1IZTT,

ERAT L R HEREHR (ha)

A=) A7 #X: Bakbastysh production cooperative 8,255
Berlic production cooperative 6,763

Other (Peasant farm) 1,376

et 16.394

WA FAMKX: Akudala production cooperative 6,726
Berek production cooperative 4,876

Zhenis production cooperative ‘ 3,059

/gt 14,661

&3t 31,055
BHEE 33,319

M S hF ABERAT

BE. FETEBEOTICIE, 5§ DDA EERGICL - TEES AL ERBLBARENEET L L
AONBH, ERIRT I, FLORBIZEERBICI > THIES R TV, BIARLZ-X DI,
INOLDEERBRIBFORENBERIZLI>T, GBLIBABRRICIZ2HAGHBE 272000,
EEAFIZURTORR L IZEAEE > TR, TREERBSEORREEETIZAORTT,

37 AO REPH =k
B Tt

ARV ARS v

(1) Bakbastysh 1,804 2,214 417 953
(2) Berlic 852 1,004 224 480
/hEt 2.656 3.214 641 1,433
NhF A

(1) Akudala 812 965 211 426
(2) Berek 674 781 127 301
(3) Zhenis 301 271 72 155
ZhEE 1,787 2.017 410 882
5 4,443 5,231 1,051 2,351

BB A BB

@ R
HEBXORRIIAKERAGEOHE*AEA L. FRNETERL. [IBETH S, HEREOETEY
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Kimix 7~9C. FHTHEKAEIL200~250 mm BIETH 2, 19957199 Ei2BiT 5 ANFEHSRER
URAEBIITRIZTRT,

HHE 1995 1996 Ty
10 11 12 1 2 3 4 5 6 7 8 9 /&t
K[m (T) 9.1 5.1 -3.8 -11.4 .82 -0.1 129 17.8 246 242 238 179 9.33
F2M&E (mm) 344 8.4 5 15.6 27.7 23.6 54 33.1 23.3 19 5 221 2712
EE (%) 64 70 76 81 81 78 64 62 51 52 44 48  64.3

WD TATT 4 KR B AR

Q) =EBRR

ERBOTEEYIIKBRUEEMEY T, AEFINIZKS, EERORBOIZIZEBE IZBWT.,
EREEAER SN TS0, EBRRUVHEABROESILO - O ERERR AL ND ., TEEN
BRELTIE, KDL LAFAREYRUIEL DBEEZITo TV 5, SRIBIZBIT S 1996 D
FEEDOEFEREE TRIZRT,

(BAL : ~9-)

B’ EHX 7Kg HSEEY  SREY HE SEHEY Foft <1
[ IhE (3 £1%) ()

S AT AT HK
(1) Bakbastysh 8.260 2,550 2,340 1,600 70 20 1,670
(2) Berlic 6,760 2,300 2,100 1,600 60 0 710
Bt 15,020 4,850 4,440 3,200 130 20 2,380
INAF AKX
(1) Akudala 6,730 1,750 1,250 1,600 30 0 2,100
(2) Berek 4,880 1,600 1,150 1,150 30 0 950
(3) Zhenis 3,060 300 390 600 0 0 1,770
/NEt 14,670 3,650 2,790 3,350 60 0 4.820
&&t 29,680 8,500 7,230 6,550 190 20 7,190

®E 1996 EOT— 5 2R, BARFIINT 27— %1275
ER <) ZoOfRiciihEw, KEHBLEING,
B SN REEF

1990 £ TNIZ 1996 I BT 2T EMEYOEEE S THRIITR T FSEMER LR VT, £EEIZ 1990 %
EHBELTETLTWS,



(B )
B35 L] hE Hx
1990 1996 1990 1996 1990 1996 1990 1996

YATYRY

(1) Bakbastysh 14,640 7,780 1,960 2,400 5,090 4.850 0 6
(2) Berlic 15,950 4,400 3,300 3,360 3.550 3,730 5 0
NEt 30,580 12,180 5260 5.670 8.640 8,580 5 [
NHFR

(1) Akudala 17,860 3,730 2,890 1,540 2,890 2,590 3 2
(2) Berek 11,500 3,220 2,000 1,350 2,400 2,260 45 0
(3) Zhenis 6,860 430 940 120 570 1,160 103 0
/gt 36,220 7,380 5.830 3.000 5.850 6,010 151 2
&t 66,810 19,560 11,090 8,670 14,490 14,590 156 8

B SN BEER
WE BARRICRTLFT— 51375

EEEETINENETLENEROETIZIoTIIERIEA TS, EELAED Xy N—~DH
SWMhickarl, VEEBRELR, BERERETLTWLLNETH o7, Bk H) ollE
131990 £E1213 4.5/ ha TH o7 b DA, 1996 1212 2.3V ha L EEIL TV %, FT7-. AEONE
1990 £ TIE 2.0/ ha T TH o2 b DA, 1V hafiifes hoTwd, EFEXOLNAZNEETOEE
HiITRDLHiIZFEDHNL,

ad:: EHE
(1) FERBARE - RBOBREREOEIL
(2) BHERTOEEK PRV R FLOET
(3) KL ~DIEHEETE PR AT LOBTRUTAEDOLR
4) BEERARRE -RELERLATFLORER
(5) BREROET - BRREFOHBRENTRRE
(6) AY—LBHFL (KOBKE) - KETELHAERE

HH . RIBANN—ADI 2 —RAEERLD

EAERETIZ, TIEOERERILE BEBRTRICI 2HERENSTEREEX b D, IEHER
ILR3BEKRBREDETEERL LA TAEDOERIZE - TR ERI ST WS, 1990 L B L T,
1996 £ Ti3#2,000 a D RIAHERE S, FE. B Gith) ~2ERL TV,

(AT : VI8
ERX XB% BRLFH
KiE  SEEY SEEw 2 FE 28 Folta  4F ‘
ShE (34H)

19904
YRATY RS 6,300 3,130 2,989 131 20 2,744 15,314 151 15,465
A+ R 6,838 2,900 2,949 59 0 2,472 15,218 59 15,277
25t 13,138 6.030 5,938 190 20 5216 30,532 210 30,742

19964
FATY YRS 4,850 4,440 3,200 131 20 2,377 15,018 447 15,465
NHF R 3,650 2,785 3,350 59 0 4,817 14,661 616 15,277
ait 8.500 7,225 6.550 190 20 7,194 29,679 1,063 30,742

HE . AN BEERRUTAT 1 KXRR L% BHER
ER <1l 20z i3sEn,. BB bEIhE,



@ BLfEfEss DRI
STERRNIZE I 2BFERBROBRIRE I LOL L TEROBY TH 2,

HE By $2<TYRIHMKE N+ AHE
BAINs 47 - TI-Ar#4Y TV-{ A1)
EERGE 54 1957 1973
BREKBE km 20 13

— KRB BOHBERAKE m’/sec. 110 98
THUKBEEEL No. 5 n.d.
EKBE km 1,074 816
BRIk E km 65.9 116.4

ER nd 7= d 5w L ERT,

BEFOEBIEKBERITERLELTB Y., BROBEETA23IZEEI LTS, JhiFIZs 2= >
AVEBVATALAILBWTHETH S, CNHRHROENLIZ, $#FEBEAENTERLE: SN,

T2 VAR VAVEBRIATLAOPOKOL ) THIkm#EI2BWTIiE, 41 VASEE*BRELT
BY, WEF—RERKEICEEL TV, MO0 REHELH S 2T, BEAEOIEE % 1
BAELREEND S,

zP

&)
m

a) BEIATA

BOKO, —RECZRAKE. RUTV A7 LHOBEIKEIZ, W RAREZSBESOBERT
ZHs70, BEERTICHFERIIKRERBREOEBL XLOMER (WSD : Water economic
System Department) 2L o TEBE N TV 5, WSDIZERIE L ) KRR OBILE 7V, BUX
ENLAFIRIZE - THFEHEREZTo TS, ENAEUE, BEOSERENEDLL &
Wz®, 1996 FIITRIFOKFIBKILGVA2500 57 ¥ 7i2b EoTwa, T iz, WSD
bILHROEREBILETIRETRBIIETL., oL ERERETATVRVRRIZS
%,

b) REBLANL
ERMARLE, RBELV NXVOBHROEE  ERREBEEBRS~BEINTEY, ftoTH
FREHIEBRBITA TR o TIORT WA, LA LEXMS, BB LA L) ICREOS
EREOFAD:D., RFEFRITFIITHLUATHLRVONBIRTH 2, = KKK, KX
BRUHKBEOBAKREDIZ, BB FICHEIIL>TEL{ETLTVS, $/—Bsy —
FEDORBRTIIEHLDD, HBELTWEVWLDLH S,

0L BREOOFEHRADOMmRIE+oHEL TE ST, FERRIIE. ERERORI LTI
HATRICE > THERZ SN2 RUOEROBS L I RMEICERL TV 5,

6 . Adls

AR L7z 5, VEERRROEERUERRSIIENRHBEIC k> TREL., ESTOLTHMABEAIL
RSN, REREARROLH (RE) LESEK LA, LALEZORAOEIILF— 3L
TURMORBOZIIFLELTIbDLALND, BIb, BREISSBEICTHICHETIHEANELTE
L (THOFTEEZEL) . REROEHEDT. DA EEARICEAICHEMEE N -HEr +h &0
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ViToTEN, BLAORERIVFEENICHBIILENTWEDTIE v, $-oT, L LTIZIZLAY
BoTwhWwikiRizdh b,

REDEE - FEEHI. ERHFERIBF L VOBPEII L. ERBENTORTIRESIZ2-
TWa, LA2Ladh, FOBERRIIEABLTEDY, ThABRORFERESIESOLEE
BIIKECEEFLESFATVD, BEKROEIL., BBICETICRIEMAI LI L, EEYHHEN
RoNnTwaZ L, FEYIFBEE TIN5 —THEIEN TV I Sl 2 BEPADEKETA
FER:ZEZOHNB,

TRBRDORFA 7513, EREAICERESh, BE. BE. K. #0tbomESON*ER
PERBENTVSE, LBLEXES, KERZEFIIEFEATWRELOD, EEIIRLNTED,
WELZIRIRIZH B LIS VEEL, ‘

312 RERAROLEML

BB L&) I ERBOASHARIT. KRELTIHEDTF I TH27-0, BABMOEINRBL
DhH<, BEWNL (RFPAT971233) RETOEADRRELNR TV, CHEIRKETIE, 458
(BR) ORFNUANOEBRFLVIEARENOERIBEVILIERTHE, OLIRIAFLO
TTi. AL ERESCRRO - — X3 KB L - ABEENTbhTowEBbhd, ttoT. 4
EOMBUEL#IZ, BROEBUERVUAMTRETOLEN DL L EL 2, BARESEhE
b, KEBHESOERIIOVWTOLEETL2LEND 5,

TLHHABRRELELLZ2VEDY . BROBEREBL RFLRBICERTI I LIEER#EL £ 2
bo TOIHITIE, REABOPIZ, T - FEICMHMDLIBAETICAMOBEREITILEND B,

ERLAE) 2REHESARBOUB LRI, BREA V7 5OUBOLERT LI LI2L o TERMLE
BBUAUPBELET S I EXTEIZR D, BEMIZIE, BABROLR - BH, KRROEREICLS
EEREDTTO—FH, TRMNIIEBESNILEDNHDEERX D, DL A7 7% ML, £
BREOHEEN~NDA X744 72EmOIHROMEFTE 2,

313 EEMEMRCMHIEEER

SHEBXICHFET AT ELRARAEERIUTICRTEN TH 5,



BH EH BE

1. KEEROKER —RERKBOBERUKAE EH - PKB~OKBIL, KBOBKENLET S,
BPOOMAKIZLZEARRE FKEBRIZBVTKRRBEL TV,

2. HEKARR T+oL%ERERIZLS,  ZRDR~OESERL. EHENTORBOBEKSEIZD
KEROEBRUFRENER L2270, NEBTEHICHERELZFIZEILTVS,

3. BROEREE RETE. AMRRE Fi2 HE (KBAOEE. PEKTR) 2513 LT

R Vb,

4. TEPLARER RROENL. KEBREZO TEHBIThhTwiwy,
A

5. ERBHOKRER P A7 L40EEL 2V BARKEOREXEHNTE 2V,

6. RBEEREAE REYO EME. RESN: [EOET. 4EROETE5IEEILTVAS,
THERURESHRS X T 4

3.14 MREREXES

REEOEEMIE, EFLLIER - SEKEROUE - XE L KEROSHL. B EEARONE.
THRBRAOYUBEBSE L A AR L RERRSEREICL > T, LR L BEEROEEE I
EEEBOME*RLZLIZHD,

RERET770-—FLL TR, SERRFRBEAHEZSFAICEBE, TROXENE L EEHLT 2,

EREOYE

Ky 27 A0%ER UKL R#BE Dl
KEBS 27 LDO%E
HPFERAROEILERUKERES (FO MY A7) DS
RESR I AT LEEANREREH DML
TBHEL AT LOHE

@O

I/, BHRARBMLZ 7 70 —-FL LT, UTOFENEZOLNE, THIIEFHEOREEIIEELS
ZI)BBDOT, RERMRT7T 70— F LS THEREE FEERETOLEN D 5,

@ EEHEOHBEE
@ REBADEBSLERFAMER
® REOEEE LR UEEN B LNOR#HIE T

PEDT 70—FIZMA T, P AT Y AZEES A7 AOBKO L h Tkm FHRMETHO A VI E
ZREICHTIRENEICIOVTY, HEORFE B 5220Tay#—32 MY ARS
VEND D,

3.1.5 HAEEBMR

FrEMXIE, AFT7RA S Y EOERREREOEHERR T KB L -BmRH 2K ThH b, 1990 ED YV
EEFRREL R CER LR ORREERRICE 28N - KEROZEMLECICEBEET. BB
BEELCI2RERARBHOARR, # LTINS 2 ERE L-NEETRUERBRL L v HE
PHEEELTV5, RRAREEIL. BROXMEL 218 - PABROKA IS, KEROSHEAL,



REGEERHONE. THMBRROUE. REERGHOBISEOV 7 ML T 7u—Fa &4
LAENLYEBHBICE T, 20X LMBEOREA*RILNT, SHROEFLEEIZZN 2D
DTHbDo V. FEEIZFHENRBEOADREZTTCIIRL, #H 7Ry Y ELE~NOERYE
bEVWETFEIN, FOERBERIIE Y,

T4, HERERAFERLTEY, FANEOETOKE 2-oTEY, FHEOREMIEIE .
AN TRAY VEBRMEGREL, 0L LRRETGZRLTEY ., XFEOTEZRYEHD
ERETPELTVIRETH 5,

—7. BERORERERF L L TEXLBE. TORBL3IF AL TH), roR(EIho g%
RAETHLIILIDVBROBHBHERG L L TRELEZ S, BIZ. N FRUEV 7 b di—thkE 2o
IZREERAREIAY IR VETRHEINITORTVRZVWI LI, XEEOERE FHIZE)BERS
25, AEOBRBEEORVWEFIZ RS EEZ 5,

-10-



Tasmurinsk
Sub-System

. LEGEND
Tramsmisson Line
Foot pass
Road
Main I & D System
On Farm System
River
Exsiting brrigated Area
Potention Irrigable Area \\‘_____, i

\

‘\

ﬂ@ﬁiﬂéﬁ@@

~




T T 4 KIKBEERE - HEK D X 7 2 A
R UK EE L ESTH



32 THAITAAKBER - HKIZATLERRUKERYESE

321 HESRRUBRGTRIBE

T T 4 KKEEEF Y 2 (Chilik) I ZKIEE LEBRBEMHOKB TS, FKBIZLHERS
AFLlE, FUZNERICEZENZELS H M4 A5 —FrKilt (Bortagaisky Reservoir) & #¢ 15km
THIZTRAL T3 7L< 7 1 AKE (BigAlmaty Canal : BAC) RUZDXKEER X 7 L0618
BEhd, ENENOBMELLUTIORT, FAFENRBEUEREZR 322K,

(1) KN & H A R*—BrKil (Bortagaisky Reservoir)

FNEHALAF—FAKiBiZF) 7O LREIZ 1982 FIcBEFEN, BEFEKERIIIE2FH . A%
BFARII2ESTFA M LEHEEINTVS, YLOBEIITEOEY TH S,

HE By HNE
YL5AT - T—RT7A4 NI4T
YL® m 66
¥ LRE m 325
ERIE m 10
Bkao 247 - BN 7 HHOKE
BokO & no. 2
BOKOBENESE ton/sec 100
gkt 547 - ra—)—k—nr¥47
gk HE ton/sec 280
HEKE MCM 320
BOEARE MCM 250

B, BUKOD b AVBGRUBKED b Y A VB2 o212 ) ORKPBRON, YLADRKkKEE:
EICLTwd, EEEREHELTIKEERREVBEOLERLZRLTVI L0, REFED

7o, BEFTFITARCONBRKTH B,

2 TA=T 4 KKE (BAC)
(@) BRKEE

TV T 4 KKEE (BAC) i, 1985 FILEBMEMDLDIZBEENIODT, TA=7 4 #
I vy Y a—AHT7AF—B (Enbiksh - Kazahsky Raion) 25 H X4 L ¥ X ¥ — &6
(Kaskelensky Raion) F CO3ERIZE72A%h . KBOBEEIL 167.9km b % 5,

B 1svThyya 734 IR MR- 27 o A&t

KEBE km

33.5 28.5 167.9

KEIIEEIV 2V —rSAU 7P BENTE Y, KBOZHHREIIDUKOMETRA 87
W, KRBT TRIED 100/ BHTHhEH, KEFOBEIZISVW/ BTHE,

KEHIRRIZIZE A CHEN L WKREICH 505, —HoBRKIcBWT, ka2 —}
75y 7RO, Thik, KEBEO BTSN, 27— VEMTZERILL
Teteb, 759 2BELbneEZONDL, 5T, OV Y )= FEEEOHESLE L
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b, FLtFHOREMTFHFLELIABTTIE. EEFSE»SDBRREIZE 2T 1991 £12
KEBOBRENEIN, FRATHEBEORERS RBIZIZALBEELXRIZL:. BE. KBOB
BT TVEY, EEICHTIRENRIBENTELT., oD EINLETH S,

(b) - BEEHERR
BHKEICBETIRmRIITRICTILOLN S,
B HERR s ¥ A4 7XIERED

1. BUKI (¥—F) 1 3m#gx4 M
2. 7MLy b 65 .
3. #kn 13 -
4. KEE 91 F—TRUNAT
5. %47+ BAKBE 24
6. RN 2 & . 75 m3/sec.
7. 1% 80 -
8. WA ” 1 R . 45 m3/sec.
9. HUKIE 6 4.5m#% x4 M
10. B$T 132 -
11. A=} 78
12. KRAEHRIAHF 40

BERERICEAL Tid, MERIIEALROW D57,

@ Ky (FH) EZXFL

Th2T 4 KKE (BAC) 27V A IUREFITIZ (FHEHEZH#Y-T) £oTHEDH. BACHHXKEK
~NOE®RIT. BEFOEBKE. NN, R 7FEZFRAL T3 I A%, BACHLDOR Y AhO
gk, a2 - PEOKZAZBEBEN TV S, F0%IZ. BEOLT KBTI/ VvEROI Y S
V=t T7Va—LtioTwd, Thbid, RAEFIZEMEIBL <. R LZAFBIZTETY
WV, F0LOXE T TIITALERKITEE- TELY, STEBRAICIZRKRE S /- 13580
ELTHIBAEN TV AHENELLRETONE, ZOXI)LKAAREHED 720, /NEERbR 1T Xk
*FALERYHBMIToTWwWA#R L H 5,

—FHAMERI . EREERRIC L APKENET. 273 A FAOREROL D, THREROD
TFH Y WASE % LSRRI & BRI D 5 TV b, i ) ORR THEMERILIZ &
DHENR SN, HWEBR ORI R CHAOEFIO 1. HEAREOBMER MR & 361228 2K
EHOEMPELEL IR TS,

322 BAEMRMbIK

FAEA BRI, KEEPEY S 3B A Y AF—F (llisky Raion) % MNZ 74 E KT 5 BACIEM Y
ATLADERTREBXTHS H170Thasd5,

323 FEMNRBXOEBRRUREERR

HRABOERBXERNEETIFH 200,000ha THH, FDITELAL (90%) . BACHOY AF A
WCEBLTYWa, 190 FERF 1996 EDFNFNOBICHBITHEBREBK L TRICKT.
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(BT ha)

b rrva-pt AR <1 L 2 e Y {288 BRFLA-BR
1990 £ 96,100 50,800 26,100 27,300
1996 £ 96,900 53,100 23,400 24,900

EF <l 1996 FIF VBRI Yy v v a- w7 XF-Bicgkeashsz,

EEIZEBE, 190FLEE. AV AF—RUARAT LV AF—HTELOBLPIEDHZ2L0D, &
HOEBREDFIIRKELESH IR, TELTEBL TR EER 5,

TR AEBD 1995 EIZBITAEFEEYOEMFITERIZ. LTICRTEBYTH S,

(B : ha)

oy 22 A4 X  ZAt] X <FHEEY S8R TERED
Iyt TAEE 26,100 12,500 1,900 1,200 29,100 9,200 10,800
IV AAS-BF 6,200 1,200 0 1,500 24,800 7,400 5,100
PUPES - 2,900 1,000 0 0 10,800 4,100 2,900
LRSS 1S 3,100 300 0 600 12,200 3,800 3,100

i ARFERRR

HEBEAHOHN, TS5 v a—hFT7RAF BRI BEIBTEHIDLOERERTH 5 L H#A
XNhd, I8y a—AFT7AF—Biz. TE. BWicmz. ya, BE, B8 (FL—
7) &, BLEVEREFEL TSI OB,

FE, EBIIBWTEEEYOLEEENKIIBICRAI LTS, Thid, FICPREORAIZEIDF &R
CENTVE, LLTIZBIEWD 1990 £ R 1995 EDORNE R T o

(B4 : }v/ha)
IV rysa-m TR N WA {YA+BF APV 2B

1990 1995 1990 1995 1990 1995 1990 1995
Eo 2] 2.6 1.6 2.8 1.3 2.6 1.1 3.6 1.8
A4 X 3.8 2.0 4.1 0.3 3.4 1.9 2.7 1.0
LR 1.8 0.8 0.2 - - - - -
L5 15.8 7.0 20.2 10.7 11.6 6.5 20.6 8.5
SEAMAC<1 22.7 14.9 31.0 22.5 32.4 11.3 32.6 21.3
FEAEY 5.3 3.8 6.6 4.5 10.0 2.3 5.1 2.0
ER . \SREMC RS A L—VREOT, YIRS EE 25,
B ARERES

INEORDIE, KA RBICL o TR ERI ShAEHERLL REREENICL 2 RERBHEAL
P ZOBAARYEREZEZ OGNS, BT L/E S0, HEIZIZHERH TF X+ Fri#fHETH
ETHY, PLRYVOTBEATEEFELTWEEHREEINTVS, TAREEEE(ICHE) RERBH
BRATRRIZAYF IR Y 2ETOERTH ), BRMEEOEHK L EEYEROFE. RESN/-TH
5. HRETH{E~NORBROEBENTER L EZ O,

324 BREEER

FEBXICBTIREBEERI. LTOLHEZ LN,

-14-



ER EH %
1. REERATL BFEVATLHFERLL. 72 RKREBRHISV,

DRI ITRER
2. PEKFRR MEEETRIZL 28KkBA RRIH~OEEERL. ABRTOERORAEIZ>
DREDEER. RUHKY X 24h, LEETEHIHEREEFIEEZI LTV,
7 L ORER
3. BROEREE RETR. AMAE PARTBREZFIEREI LTV A,
B
4. TEPZKER BROEHLE. KEBRRO ERKOAEDFIA»ELT. EREROSE. KR E
A WEOBMIZo %o TW 3,
5. ERGHORER AT LFFEEL 2V BARRKBOREZEDNTE 2V,
6. REEERETE REYOEME. BEsh7: DNEOVET. £EEOETL3|E8I LTV A,
THRUREER S X7 A (ChiI2 oL ARERBOELOEREL 25TV 3)

325 FHREXIRE

) HEDEE

FETEILZ, ERBRTHETUVT 4 RABIIEBMHI(CEREIN TS0, KIBLRBIRILESR
WeEZLND, LELLDS, BHLAVOEBRUIEKS A7 A8+ 5% 20, Rk S
ATLIRTTBEL TV RWRKIRICH D, o T, FEHBOFE—EOEMNIZ, BIEFLANLVOER - HE
KIATLOUEFRIZL D REEERORFEICEIN., ROTOHERRICEELCICEEHRE LE
BLABEEHERFRYBEATIZ L, OHENAERIAFL/BHEZRITLIZ L., QaRHS
BEDEEX AL —AETSE, BARRBORESEGHELRTIL. £EEL LV EHMLEE2 S
EERFRETEIEET S,

2) fit & Iﬂ 7'-5\
FHE R II7:b 0L T4, F—TIIRAENRBBLSRICH T2 RERRYAI—T5 V285
W, EOFTHBOREBILH - -REFEOHF MU RULEL L2RBEHELRET 5 L#kic, #F%
T2 HRET L. 20TV, REBICEATEXRREELEBET 2, E°HICBV T, B%E
EEMRELIFHERAE (71 —VE T4 K KWL, FORSBIIOVTRERIFI L E
T5, ZBETEICEL T, BEMIIRHFENI2HEBIILTOEY TH S,

BRFER AT LADYE - U8, RUBREY AT L LOFBE 1 EH

K AT L 08 - hEEEALHKELRE

BIE % g RS K EHE

HEROLKRKEE AT LOEA L BREUEHOER
HFEBAHOER L EFEEFELFOER
FEFCICEAZRAE (BHESR%E) *ZTE LIS IC S -7 B XBREH
TIHWEL AT LO%E. RUNEHELELZ A EENTE

RESR AT LR EANERER DML

EEHASOARBYE

REBAOEBRUER FAHER

SXCRCORONCRORCICACRGS)
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326 EAEHFRE

FHEX R IIAF TR VEOEZOEHR (197FEIZT 7 ESHAEBR) L2237V~ 7 1+ HED
WX THH7:0, BHNORKBHRGEME L TORENIKREL, T-NTHEEL L THSNAZD
FBELD ) DUREBEALABE TH S, LELEANOBRE, BEBROTA. FTRELIEHRD X
TA, REZSERRENCIHRIERR (RETRE~EHALE /#BEETE-NEET-ELFRE)
HIZloT,. MEBET. 2 LTRELEDRVEFIERIL TS, 20k 2BR»s . XetEs
BLT, NEBETOEENZERL 2o T3 LREMBEORELHY ., BEEEYMERY, 720
BRICEEN/ FMENCREEREEEMLOERL 2o TV AHBHEBEI AT L4, BNHEI A7 A,
BHNMIY AT 2E0URERVFHEAZL T, BADORROEFEMLEEXRALZ 412, FEIZEE
EVWHDLELSE,

LEBRICNA ., FEORHEREIRO L1023, REHAHEONE L R, #FEEEHOHN
KETICHFEFRCRT2EROERERILENH D, REEL B LT, RROEHUELERY
EReL. N2 AAEEEERL. RBCLZMSLENAFRERTIIR L, B4 DEEREN
AREOICES LRI 2 BEREHARYI T2 L1k, SEOERIATL (BERE) O
ThNELDZBEER S,

IR EHXOBBNLAGLYEETI L. LENREZENDERITRTH ), BXMRIZHATE
FT v VIIEL.. FOBHITE YV,

327 HFEAUHKFOER
AT RS L EAFIZ. REHE I LTRVWEEEL BTV, ILHEEETTEALER
TEELZBACH, BRTHHERENTWARWI LIZERLTEY . 208%ER Y 72\ &

THd, HUBHATH I BEELKERREESEVIZEEMTH 2 7L< F 4 Middtic, K@izt
HEBXRBEHFOFEFRTREENIZIIBMERLTZEATWS,
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Big Almaty Canal
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% 3.2
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33 TI7ESMNEALRRRREZSKRERRSE
331 FEMROBRERUHEOER

6! 72 E S HOER

T7EFHIIAF 7R VEOPRILEIAEBL, REXESE LT, B1E, SENT., SEEs
PRELCEERE*FALTVWIHRETH S, T7ESHOBLEHETHET 7 €5/, 1994 ED
FAERERSIBVT, TYRT AP 0OEMBELLEESNTE Y, 1996 F2 6 BRFEZD
BEIVEBIN, 1997 F 10 BICITAKEBHVEBET 2 TFEL 2> Twd, ZOBEICHEY, HIE28
FANONOARFTEHT77ET7HIE, 2000 FTI2H40 FA, 2015FIZIZ 150 FATTHENT L ER
EahTwa, COOBRE, By FTRARHEEREREENEREINTEY, T804
—BORRFIEOREL LEONTWARIRTH S, H3.3 ICEHHENRBRUBRZRT,

) KEE

727 EITMHBEBIZB T A2EEKRBRENA, RifiKE LTidM4 T4 (Ishim) @, X5 (Nua) & 72
EFHOERS # 450km X HNL2HEBBELZANT 4 v a (Itysh) MEANVTF 4 v am@hbh
SHYFHLERTENE TERAKEBATVEIAINT A v 2a—BTH FABESL, 0. #
TREFVIANLFEZON, HIZTI7ETHEBIIEZORT Y I v MDENEELLNS,

a) AVARUXZH
ATAE, TZ7ESHOBHTHAKOEEFINTHADIZME., 727E5THELRE~DIE
BKBEL 2o Twb, 4 LAADEFEHFEIIITIEF I TH2H0D, FFEIZ L > TEEA
ML, MEOAZVEHII BRI M EEFSh, RELEERUSHAERIE~EEL
5z2Tw3,
T, XML, BRETAIHATH  FHOTERTERLTT 7 SHNFRTWAAII D
72, IEFKPFHENAATED, KEHFESBL L, 2OFRIHRINS,

b) ANFA YA qBRIANTA Y a—hTHY TKE

ANT Ay Taflid, 7R VEXHFENLEEANO—2T, FOHEIIBETH S,
L2Lads, 77E5HE D 450km BN TV B0, #0FRICBEL TR 2 hoR
RAPLEELR S,

ANTF A9 3a—hTHYKERIER, A SHFFHOTERAETICEDEBADIEX
KOBASHE L TERENABER 178km DAKBETH 5, BUKKE IO HFH ¥l
TIZI3H 450m DEBEVH H7:0, KBEPIZ R BFROR TAF—T a2 REL. &
BERIICBAL TS, TRV TAF—Yareis, SECHBEN OB KEDEET
A BEROFEKEYEH ), K THEREOERSRFISHICTEL VAT LL 22TV,
KREDREHREILX 75~60l, /B THE DD, K 7OMME, KBORBAZIZL>T. BHE
DFMEIX20~45L /FE o TWB,

c) HTXK
TZ7EIMNELTIE, BE., EESSEA M OTAREEK - FIALTV S, FRHIZIE,
EM68~T0ES P Y DBKITRELHESINDE DD, KEBLEAFEDOTS— Nz B2V
EER D, FT7ETHAM (BT IHAERSIR) 2. BREKBHE L, BTAEF
VIUXINEDHBEEZONDLY, FIAPLOEEBTHILNOESENESINST LAHE
SNTEBY, FOFHIREEILEEL S,
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3) AREH

TrETHORBIIARERAETIZH)., BOoBENEV D, FR2BLTEHRL., BiF (RiIE
E) LEBEMGIIH B, HOEFHRIRIL 2T, FEFHYREKEIL 315 mm TH 5. BF 30 £/
(1955-1980 &) IZBITBRRT— I 2 TRIZTT,

HE 1 2 3 4 5 6 7 8 9 10 11 12 F¥LE
KR (T) <1
- EHRRE -16.9 -16.6 -9.5 4.2 13.1 18.6 20.5 17.2 11.9 2.4 -6.7 -13.0 2.1
- EHERESE -12.6 -11.3 -50 9.3 19.6 25.3 27.0 24.3 18.6 8.5 -3.0 -9.7 7.6
- PHYEESE -22.0 -21.8-156 -2.4 5.8 11.2 13.4 109 5.1 -2.1-11.2 -18.9 -4.0
F2KE (mm) 16 13 13 20 31 36 53 49 25 26 17 16 315
EHameEsm (hr.) 105 146 182 231 300 329 325 282 234 133 96 89 2,452
B "eR

R ARICHTAF- 513, BEORBIRS BP0, 1919~1980 EDEHF— 5 ThH 2,

@ RERR

19957 7 ESHORMEMRIZS6E T haThHhDH ., TOAMMBERIZ41% (H3.6BFha) &3,
LAL%ds, ERERIISERBERED0.5%TH544,100haiZBXS,. #0oRME L TRHAEX
NTWEmIZ03%TH528200hallBELV, FEEWE LT, TRIZFOEMFERERT LD
2. RAKBEICLI - TEESNE/IE,. SRHEYHS AT, ERBRICBVTIE, BE, Ledni,
FYEOQIIEEBELTWS,

(HAr . Fr9-8)

1992 1993 1994 1995  £B (1995)

=Ry 2,767 2,729 2,542 2,455 18,878
hE 2,061 1,929 1,913 1,961 12,551
Ledtnd 20 17 14 15 206
F¥ 3 3 2 4 76
UEbh 22 14 16 13 346
SHEEY 1,057 998 954 839 8,789

H 8 . GOSGOMSTA

ERID. TI/ESHEAF 7RSS Y 2RORBEEENICARMEYEEDTIEERDO—DOTHS T
EHDH, —F, BERBEICLI-TEARENRILZILITHEINLI AL, HOREVEER
2, ARID—BEH R ETFHEING,

L2 Lado2BaRiR & Bkic, ERBRELER, EPOLEROBTHRE, TRIRTIIICE
EEYOREIIED TEYV, '

(B 2 Vo /ar9-4)

1992 1993 1994 1995 2B (1995)
£RY 1.6 0.9 0.7 0.6 0.5
WNE 1.6 0.9 0.6 0.6 0.5
Cednd 12.1 7.3 8.9 6.6 8.4
VEby 0.1 0.1 0.2 0.2 0.3
L3 11.8 7.1 8.9 9.3 10.1

5% | GOSGOMSTA
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REEEOELIIEAT 2 REZARBHOBARED . EXFELROEYREETOTERE
ZroNn5h, RKEBORESR, ERBEICBTIFRRELERKER. ERBREKEFEOH
BEY. T/7EIMRULOBILBEDORELEEFHFORKER L E2 2,

5) FOMDEE

REUSNTIE, REBNEE, BEEERVESGNISOBRTIENSTEAREE THL, 0. &
BBEIME-T, 7Oy 2, BH. TLI S A RHSE0RGREBHOBRIIRIEZENRELFE
ENhd, FHMTHET7EIH 19TELVERICLL D) Tk, B4 1 v 75 BBEENER
ENTBY, EEOHR. EERER. BEEREENRETOLIA TV S, T8KER. 2EHLER.
RBEER2 L, EXRRLXIIZHES Y7 SEBEIEIRESN TV S,

TRETIHITIH FHIE, BELLEDICETENRELTEY., BESTICRRIZBVTL., 7
JETHANDZFINXF—ftiEH L 25 L FRINTWS,

6 KEBRBDOLENS

R XS, BRMBEICHEY, 77250 2PLELAT2EIHBLOEX (B%. 8T %. &
aMI%) 2L VOBRBWTELKRTL2IEHFHENS, TAHMAOLKIBICHATAZ EAFHEX
naZihs, HADEREARSKROKEERI» 2 NEL 23 LRATNE, BEOELZ ¥ —~D
KREBEH/AES AT 41, BFEOEBELFTICAOIRE L3O TH L0, #ORE LIEIZHEA
BORRBIIEHLELZoTWD, BEEMIZIR, TRICRT I 2EMTA2KEEL BRI LEND
HEEZD,

@ #HATH77ESHEAOERRIZHIET B IEBAKOMELS

@ BAKTH77EIHAOCHT 2 EEHKES

@ HAVBFHEENLT77ESHIERBR~OTEAKDOMLE
332 BRHEOKRERRE

DI LREEDE, P TR VEARBFRIT 7ESHETICHERDOKAEE - ti3/55 Y ADETE
27070 TORKR. 0I1SEOHNEEL LT, ERHI4SSBEAI PV OKTREFELZ ETFRLTWS,

TFHEEINL 2015 FNKEE - SHENX

(B A MY)

TIESH TrETM

1. BEETTREAKE 97.5 438
2. KEE 169.1 417
- TERUEFGRAK 149 218

- R¥E 18.5 187

- i@ 1.6 12

3. TOMLEKRE 11 166
- BREER 5.5 65

- THRAOHBKE 0 66

- K 5.5 35
X -82.6 -145

e KRBERRE
ER KBS - BETENL 20 FREOHRLEIIEZEL T3,
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FRLRORFREHI 72012, #H 75 VEBRFRITROAREREL 7> 3V 2REL TV 5,

O Ty ZEBANTF A9 a—HFHYTKEDS A AFm~DOEUK
@ XommnEt

@ AT 4 v yaimdhsDEERUK

@ FERHTKRARE

® EREHTKESE LT A&

LA Lads, THonMEFEECICEER. FICT27E5HORTRKEELYB// -T2 L+EWEL
22b0THY, AN LRARTEICES(RELRLETICHE LIS VY, EB. BEL2 5 —1(C
BT KBRETFHMIIRRI VALK I-oTEY., 8Bk, §L7 5/ —DRBIZH- T, MBI £ L
LUTREES D B,

333 FHEOHKE

) FEOHH

FAEOHRIX, ERBEIM > TRELRBIFFRESAL 77 ESMEADBRICHL T, RERU
L7y -ORRERBAAARETH LT, KREARICRIAEH LR — 75 ¥ 2T
HIETHb,

Q) TR OBE
RAY—FF3U TR, BEBNIELI I —DRRBEXRIIFNFROKREEFHLEB LS5,
OREL, TicnHBICEETAZ L ET B,

AHTRE EBFORRBEE

&7y —OBERNDOEE - iGN (ECEETETH)
BERURRO RE U THEEMKHE
HADOAODHR L HIRIR

ATGH Y THREIZHLBRFEIERF DO TERKLELS
M EDKEENT VR

@O

To—h, FHESAAAEZRIINLT, TROAICESR2EE, BRI 0EBN 2 KARERRHE
ERET 5o

QO BFERAME I AT LOBKESES
@ FHEAKERROTEENS

@ XoBFIREREEZ

® MHAOHENLKESY AT A

® RBIRLIEFENZ

HEtE L LTid, HefoRAKSRICHLIERMAR Y0/ S A RET I L RIZ, BROREH.
EE%, BB, BWNTRESELEEL T, F0EUSIT 2TV, ST HHBAR IO S A
TRET S, T, REARIIOVWTIR, ERMRZEDL-DILEL 25, FHEAEY., &%
BA, REXBRY—EX, 1% - BFIHDLIRARE 7L a VIZoWTHRET S,
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334 REHAFR

BV 7 7ESHEFIZT7Z7ESHIZBITAHRIE. /¥ 7R VEOBRROBELEL LB T
Bh, BE. T/7E5HTRHEAI U 75BBE2REy FTED TV S, LEALLEYS, Mekons
BRI LEARRIEIS 2, FELIVEELTLI-TVEIRAND B, HiZ. T2 EFHIIAEE
BEOLNTWVED, BN KESFFEOEVELY ¥y - HEHORBEELEDTIT L, FE.
79 —MBiIBT, BENEL., FNHRBEOR MR v 2725 2 LIZBATH S, o T,
BE I I —BONT Y ADE N FBRETEICESW - AENLEAREYRAY - TS5 V2 EET L4
EMidm <. XtEEERET S 2 LOBEHKITEY,

FT72EIMIE, AF TR VEIZH o TRYOLEERTE LTNEBSITIZHSb00, ERER
FHAOSHBERD 1%I28E 2V, fEv, IEHNNXED 2D, FOLEEOHHERE L
BLTEVWRRIZS S, " 725 VEBEHFL. RENLZERNED-DIZANERDEREREX
BEBETHELOTHEEAL TS, TLTI7ESHAERBEICE-THNT 2 AONOEREE
I ICHIET27:0I120 . RERREPLELAKRBYR I — TS5V DRBLRENLELEZ S,
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TERMS OF REFERENCE (DRAFT)
FOR
THE MASTER PLAN AND FEASIBILITY STUDY
ON
INTEGRATED AGRICULTURAL AND RURAL DEVELOPMENT PROJECT
IN
AKUDALA AREA

1. Introduction

Kazakstan is a land rocked country with an area of 2.7 million square kilometers. It is
bordered by Russia to the north, northeast and west, by China to the southeast, by Uzbekistan,
Kirghiztan and Turkmenistan to the south. The population is estimated at around 17 million
as of 1993, and growing at 0.9 per cent of average annual rate for last five years. The
economy of Kazakstan has been regenerating form the economic stagnation resulted in after
dissolution of the former Soviet Union. The per capita GDP has been declined to about
US$ 1,000 in 1995 at the rate of 40% compared with the one on 1990. However it is
supposed that the economic condition is presently improving, as the growth rate of real GDP in
1996 shows positive growth and the inflation rate of 1996 is also stabilized as the figure of
39 % from 1000%. Agriculture is the second important sector in Kazakstan following mining
sector, showing 28 % of GDP and 23 % of total employment in 1994. About 75 % of the
total land area of the country, or about 200 million hectares, is presently used for agricultural
purposes. However, only 1% (about 2 million hectares) of total agricultural land are under
the irrigated condition. The yields of crops has declined and the irrigated area has decreased
since the dissolution of the former Soviet Union, particularly in recent five years. In this
connection the Government of Kazakstan, recognizing this critical situation in the sector, has
been paying her effort mainly to: i) price and trade policy of the Government, ii) marketing
reform, iii) farm privatization and restructuring of the state enterprize, and iv) improvement of
agricultural productivity.

2. Background and Justification of the Study

2.1 Background

(1) General

The Balhash district (raion) in Almaty province (oblast) has irrigated land of about
33,000 ha. The Akudala irrigation area (massive) presently covers about 31,000 ha which are
most of the irrigated area in the raion. The Akudala irrigation area is located in 250 km north
from Almaty and covers 5 existing farms along the Ily river. The irrigation system is
composed of two (2) irrigation sub-systems such as Tasmurinsk and Bakanas. Tasmurinsk
sub-system was constructed at 1957 and the other at 1974 in the former Soviet Union regime.
Both of them have a free intake, a main canal, and other required facilities, respectively.
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(2) _ Agrncultural Condition

The main cropping pattern in the area is one season crop under paddy rotation system
with fodder crops or wheat. In 1996, 8,500 ha was used for rice cultivation, and about 7,200
ha for wheat and 6,500 ha for fodder crops. The irrigated area and crop yield, however, have
been declining and decreasing since 1990 due to inefficient irrigation and drainage systems.
Therefore, the agricultural production has decreased since the dissolution of the former Soviet
Union as shown below.

(Unit : ton)
Irrigation system Paddy Wheat Fodder crops Vegetables
1990 1996 1990 1996 1990 1996 1990 1996
Under Tasmurinsk 30,580 12,180 5,260 5,670 8,640 8,580 5 6
Under Bakanas 36,220 7,380 5,830 3,000 5,850 6,010 151 2
Total 66,810 19.560 11.090 8,670 14.490 14,590 156 8

source : Balhash raion

Especially, paddy crop has been damaged due to salinization in the fields. Since the field are
often located in lower place, the groundwater table is easy to rise up under poor drainage
condition. Finally, the area and production of paddy have remarkably decreased for last five
(8) years.

(3) Main reason for inefficient irrigation and drainage system

The inefficient irrigation and drainage systems is mainly resulted from poor operation
and maintenance (O&M) activities and poor water management system. The O&M is
presently conducted by each production farm for on-farm system and by water resource
committee for main system, respectively. Since both of them, however, have faced the
economical problems, the systems are hardly maintained at present.

The equitable water distribution is hardly done at present in the on-farm level, due to the
deterioration of the several facilities such as turn out gate, canals, etc. Therefore, the
irrigation water provided are often fluctuated, and it causes the yields to be low by insufficient
water and / or excessive one.

(4) _ General Features of Existing Schemes

The general features of both sub-systems are summarized as follows :

Items Unit Tasmurinsk Bakanas
Intake type - free intake free intake
Operation year year 1957 1973
Length of Main canal (on leading) km 20 13
Cananl discharge capacity (main) m*/sec. 110 98
No. of inter farm canal No. 5 n.d.
Total length canals km 1,074 816
Length of collector drain km 65.9 116.4

Remark : “n.d.” means not available data

Generally, the existing schemes become too old, especially in Tasmurinsk sub-system,
and some of these do not work effectively, due to poor maintenance works.
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(6) Socio-economic condition

The operation system of farm was changed to a economically self-sufficient system of
each farm from national operation since dissolution of the former Soviet Union. The
economic condition has become worse year by year, due to limited applicable market, low
market price, poor market system, etc. Although the existing infrastructures were constructed
on the former Soviet Union regime, the condition of them, especially water supply and sewage
systems, are not satisfactory due to deterioration. The living condition of farmers has also
become worse under the economical and social circumstances.

2.2  Justification of the Study

It can be predicted to continue to decrease farm lands and to decline a yield in future, if
the area is left as the present condition. The farm economy and living condition will also
continue to decline at a same time. Then, the deterioration of facilities will be accelerated by
the decline of farm economy. Consequently, the vicious circle must be broken off.
Although the Government of Kazakstan recognizes the importance of rehabilitation and
revitalization of present condition, a concrete development plan is not formulated by the
Government yet. It is necessary to make a comprehensive master plan and feasibility study,
and the implementation work should be carried out in an effective and practical way following
the result of these study.

On the other hand, Japan is known as one of the most advanced countries in the rice
culture as well as water management. If the master plan and the feasibility study are
conducted under the Japanese technical cooperation, these advance technologies will be
introduced to Kazakstan through the studies.

3. Objectives of the Study

The objectives of the study are to formulate a strategic and comprehensive development
master plan on integrated agricultural and rural development project in the Akudala irrigation’
area in Balhash raion and to carry out a feasibility study on selected typical and priority projects
for balanced and systematical development.

4. Scope of the Work
4.1 Study Area

The study will be conducted for the Akudala irrigation area of about 50,000 ha, which
consists of the existing irrigated area of about 30,000 ha and the potential irrigated area of about
20,000 ha.
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4.2 Scope of the Work
The Study covers

(a) Master Plan Study for whole area under the Akudala irrigation system and its
potential area in Balhash district (raion)

(b) Feasibility study for priority development projects.

(c) Technology transfer to the counterpart personnel in the course of the Project.

The Study will be carried out in the following two (2) stages and each stage will be
further divided into two (2) works respectively.

(1) PHASE-1: Master Plan Study
(a) Field Work : Data collection, field survey and investigations, formulation of
, basic development concepts.
(b)  Home Work : Analyses, studies, formulation of overall development plans and
preparation of a master plan report including selection of priority
projects.

(2) PHASE-2: Feasibility Study
(a) Field Work :  Topographic survey, supplementary data collection, field survey
and investigation for selected projects, and formulation of
development concepts.
(b) Home Work : Analyses, studies, preparation of a feasibility report and
evaluation for the selected priority projects.

4.3 Phase-I : Master Plan Study
4.3.1 Field Work

(D Data Collection and Review on :

(@) Natural resources including topography, meteorology, hydrology,
geohydrology, salinity and soil,

(b)  Socio-economy including population and number of households, social
structure, income, living standards, national and regional development plan,
national and regional economy, organization structure of regional government,

(c)  Agriculture including land use, cropped area, cropping pattern, crop variety,
unit yield, farming practices and land holding system,

(d)  Agro-economy including price of farm input and output, marketing system and
farm economy,

(e)  Irrigation and drainage including inventory list for existing irrigation and
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drainage facilities, design criteria, information on O&M and water management,

Rural infrastructure including village road, domestic water supply system,
telecommunication system, sanitary and sewage system, post-harvest and
storage facilities,

Farmers’ organization and agricultural supporting system including farm
management system, agricultural cooperative, agricultural research, rural credit
system, extension and other supporting services,

Environmental aspects such as ecosystem, sedimentation, water quality and
environmental critical areas, and environmental law in Kazakstan

Field survey including :

(@

(b)

©

(d)

e

(®)

Survey on Natural resources potentials for the following items :

- hydrological condition including review of existing hydrological and water
balance study for each irrigation scheme

- soil and land use condition, especially for identification of the salinity
condition '

Agriculture and agro-economy survey for the following items :

- present farming practice, cropping pattern, yields, production, constraints
and farmers’ intention of agricultural development

- present household economy such as family size, income, expenses, living
condition

- present marketing and agro-industry system including existing marketing
and post harvest facilities such as storage, post-harvest, slaughter house,
market yard, etc.

Socio-economy and institutional survey for the following items :

- present agriculture support system including present rural credit condition,
research system, extension system and their constraints

- social structure, hierarchy, existence of farmers’ organization and its
activities, existence of disadvantage groups, women’s participation in social
activities, etc.

Irrigation and Drainage survey for the following items :

- existing irrigation and drainage systems and facilities in the areas, and
classifying them regarding type, present conditions, necessity of
rehabilitation, constraints, etc.

- water management condition and its system including operation and
maintenance condition, water charge collection, etc.

Rural infrastructure survey for the following items :

- present rural infrastructure conditions of village road, domestic water supply
system, electric supply system, telecommunication system, sanitary and
sewage system, community center, school and clinic, and also villagers
desire and intention

Environmental survey for the following items :
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- present natural and social condition as the baseline data

- Draft Initial Environmental Examination (IEE) for the tentatively selected
projects

Identification study of development potential in the area, which includes the

utilization study for potential area

Preparation of Progress Report (I), which will describe the experts’ activities,
the results of field survey and basic consideration for the future study for
formulation of master plan

4.3.2 Home Work

Analyses of the field survey results, evaluation of development potentials, clarification
of present constraints, and formulation of basic development plan including preparation of a
master plan report will be carried out in the home work. The development plans consist of :

(a
(b)
(©

(d)

(e)

®

(8)

(h)

(@

)
(k)

O

Assessment of water balance study between the water requirements and water
supply taking into consideration the utilization of the potential area,

Study on the countermeasures to salinization of existing agricultural land and
revitalization plan of abandoned area,

Agricultural development plan including recommendable crops and cropping
pattern, and modernized farming practices, livestock and improved agricultural
support system,

Marketing development plan including establishment of marketing organization,
introduction of market information system, improvement / establishment of
marketing facilities such as market yard, post harvest and storage,

Irrigation and drainage development plan including rehabilitation / improvement
program of existing irrigation and drainage systems on main system and also
on-farm system, improvement of farm roads,

Water management plan including introduction of effective water management
and O&M systems, establishment of required organization such as water users’
group, improvement of water charge collection system,

Rural infrastructure development plan including construction of domestic water
supply system, sanitary and sewage facility, road, community hall, clinics, etc.,

Institutional development plan including reconstruction of present social
structure of production farm, establishment of new organization and its training
and strengthening measures,

Initial Environmental Examination (IEE) for the selected projects and
environmental conservation plan, including soil conservation, mitigation of
water pollution, countermeasures for social conflict, etc.,

Estimate of project implementation cost,

Project evaluation from technical and economical viewpoints and selection of
priority project, and

Preparation of overall development program.
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Phase-II : Feasibility Study

4.4.1 Field Work

(1

(2)

(3)

Preparation of topographic maps at a scale of 1/5,000, covering priority development
area, including aerial photo shooting.

Supplemental data collection, if any.

Field survey and basic study including :

(a)
(b)

(©
d

()]

®

€:9)

(h)

Soil and land use survey using the aerial photo and topographic map,

Topographic survey along main and secondary irrigation canals and drains to be
rehabilitated / improved and at several on-farm development areas selected for
typical design,

Construction material survey

Agricultural survey for the following items :

- cropping patterns, crop yields and production, farming practices, - inputs,
crop variety, etc.

- livestock raising

- determination of proposed cropping patterns, farm input level, labor
requirements and crop yields

- tentative evaluation of farm budget for typical farm households under each
project

Irmigation and drainage survey for the following items :

- estimation of irrigation requirements based on cropping patterns to be
applied to the project

- estimation of drainage requirement for improvement of poor drainage
condition and salinity condition

- study and determination of optimum rehabilitation / improvement plan for
irrigation and drainage facilities

- Preparation of basic layout and design of irrigation and drainage system

Survey on agricultural support system for the following items :

- study on proposed agricultural supporting system to introduce new- crops,
modemized farming practice, and irrigation methods

- study on introduction of appropriate rural credit system

- study on strengthening of agricultural research system and study of close
cooperation with the proposed extension services

- any constraints to the agricultural development

Survey on rural infrastructure particularly for domestic water supply system,
sewage facility, village rink road, community center and others, if required,

Marketing survey for the following items :
- study on marketing organization and system including market information
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system
- study on agro-processing including post harvest and agro-industry
- study on transportation and storing

Socio-economic and institutional survey for the following items :

- community structure, sub-group in community, gender and possibility of
social conflict

- farmer’s intention and concerns

- getting consensus with farmers for proposed plans

- study on efficient agricultural extension system

- study on required farmers’ organization

Environmental survey for the following items :

- environmental Impact Assessment (EIA) on social and natural aspects, if
required

- study on environmental conservation measures including land conservation,
water pollution, land slide of canal bank, etc.

Cost survey for construction materials, construction equipment and labors, and

Preparation of Progress Report (II), which will describe the experts’ activities,
the results of field survey and basic consideration for future study for
formulation of feasibility study.

4.4.2 Home Work

(1)  Analysis and studies on the results of field survey and investigation and formulation of
detailed plans, which consist of :

(a

(b)

©

(d)

O]

®

€4)

()

Agricultural development plan including recommendable crops and cropping
pattern, and modernized farming practices, livestock and improved agricultural
support system,

Irrigation development plan including the calculation of water requirement and
drainage model, preliminary design for rehabilitation / improvement of existing
irrigation and drainage, typical design for on-farm development works selecting
several areas, and typical design of improvement of existing farm road,

Water management plan including preparation of water management and O&M
manuals, establishment of required organization such as water users’ group,

Rural infrastructure development plan including the layout plan and typical
design of domestic water supply system, sewage facility and others, if required,

Marketing development plan including establishment of marketing organization,
introduction of market information system, improvement / establishment of
marketing, post-harvest and storage facilities,

Institutional development plan including establishment of farmers organization
and its training and strengthening measures,

Preparation of environmental conservation and environmental monitoring plans
regarding certain aspects assumed as major negative impacts based on the EIA
study,

Preparation of implementation schedule for the projects and recommendation of
construction methods which are suitable to local conditions, and
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(i) Cost estimate and Project evaluation.
- Investment cost of the projects,
- Estimation of economic costs and benefits,
- Evaluation of economic and financial feasibility of the projects and their
sensibility analysis, and
- Evaluation of indirect benefits of the projects.

(2)  Preparation of Feasibility Study Report which will be described the study results and
recommended development plan and justification of the Project

4.5 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be
provided to counterpart experts by foreign experts in the following fields :

(a Field survey and investigation for every lines of foreign experts assigned.

(b) Plan and design for irrigation and drainage system, on-farm development and
rural infrastructure.

The above transfer of technology will be carried out in the form of on-the job training
and seminar during the course of the Study. In addition to the above transfer of technology,
overseas training will also be programmed preferably in Japan.

5. Work Schedule

The period required for the Study is estimated at 19 month in total for two phases.
The tentative schedule are shown in Attachment-1.

6. Report

Following reports will be prepared and submitted in English and Russian to the
Government of Kazakstan.

PHASE-1: Master Plan Study

(1)  Inception Report
Within one month after commencement of the Study

2 Progress Report (1)
At the end of the Field Work of the Phase I Study

3) Interim (Master Plan) Report
At the end of the Phase I Study

4 Progress Report (2)
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At the end of the Field Work of the Phase II Study

Draft Final Report

At the end of the Phase II Study

The Government of Kazakstan shall, if any, present comments on the Draft Final
Report to the Study team within one (1) month after receiving the Draft Final Report.

Final Report
Within one (1) months after receipt of comments on the Draft Final Report

Expert Inputs

The following expatriate experts and engineers will be required for executing the Study.

- Team Leader

- Meteo-hydrologist

- Irrigation and Drainage Engineer

- Soil and Land Use Specialist

- Agronomist

- Agro-economist / Marketing Specialist

- Sociologist / Institutional Expert

- Rural Infrastructure Specialist

- Design Engineer / Construction Cost Engineer
- Environmentalist

The required manpower input will be about 90 man-month in total.

Undertaking of the Government of Kazakstan.

To facilitate smooth operation of the Study, the Government of Kazakstan will take the
following necessary measures:

i) to provide available information necessary to carry out the Study including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous
study reports relevant to the project, :

ii) to nominate a counterpart group, including a project coordination responsible for
the Study and resolving any trouble arising throughout the study period,

iii)  to provide necessary facilities to the Study team for remittance as well as
utilization of the funds introduced in the country from Japan in connection with
the implementation of the Study,

iv)  to secure the safety of the Study team,

V) to permit the members of the Study team to enter, leave and sojourn in the
country for the duration of their assignment herein, and exempt them from
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foreign registration requirements and consular fees,

to exempt the Study team from taxes, duties, fees and any other charges on
equipment, machinery and other materials brought into Kazakstan for the
conduct of the Study,

to exempt the Study team from income tax and charges of any kind imposed on
or in connection with any emoluments or allowances paid to the members of the
Study team for their services in connection with the implementation of the Study,

to secure permission for entry into private properties or restricted areas for the
implementation of the Study,

to secure permission for the Study team to take all data and documents related to
the Study out of Kazakstan by the Study team, and

to provide medical services as needed. Its expenses will be chargeable on the
members of the Study team.

The Government of Kazakstan shall bear claims, if any arises, against the members of
the Study team resulting from, occurring in the course of, or otherwise connected with,
the discharge of their duties in the implementation of the Study, except when such
claims arise from gross negligence or willful misconduct on the part of the members of
the Study team.
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TENTATIVE WORK SCHEDULE FOR THE MASTER PLAN / FEASIBILITY STUDY
ON INTEGRATED AGRICULTURAL AND RURAL DEVELOPMENT PROJECT IN AKUDALA AREA

Attachment - |

Itemns

Month

10

11

12

14 | 15

16

17

18

19

20

PHASE-I : Master Plan Study

Field Work

Home Work

PHASE-II : Feasibility Study

Topo-mapping *

Field Work

Home Work

Submission of reports

A

IC/R

P/R-1
| l

(Note)

IC/R : Inception Report
D/F : Draft Final Report

Work in Kazakhstan

P/R : Progress Report
F/R : Final Report

EREEN  Work in Japan

1 - XL
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TERMS OF REFERENCE (DRAFT)
FOR
THE MASTER PLAN / FEASIBILITY STUDY
ON
IMPROVEMENT OF EXISTING IRRIGATION AND DRAINAGE SYSTEMS
AND MODERNIZATION OF WATER MANAGEMENT SYSTEM
UNDER ALMATY BIG CANAL

1. Introduction

Kazakstan is a land rocked country with an area of 2.7 million square kilometers. It is
bordered by Russia to the north, northeast and west, by China to the southeast, by Uzbekistan,
Kirghiztan and Turkmenistan to the south. The population is estimated at around 17 million
as of 1993, and growing at 0.9 per cent of average annual rate for last five years. The
economy of Kazakstan has been regenerating form the economic stagnation resulted in after
dissolution of the former Soviet Union. The per capita GDP has been declined to about
US$ 1,000 in 1995 at the rate of 40% compared with the one on 1990. However it is
supposed that the economic condition is presently improving, as the growth rate of real GDP in
1996 shows positive growth and the inflation rate of 1996 is also stabilized as the figure of
39 % from 1000%. Agriculture is the second important sector in Kazakstan following mining
sector, showing 28 % of GDP and 23 % of total employment in 1994. About 75 % of the
total land area of the country, or about 200 million hectares, is presently used for agricultural
purposes. However, only 1% (about 2 million hectares) of total agricultural land are under
the irrigated condition. The yields of crops has declined and the irrigated area has decreased
since the dissolution of the former Soviet Union, particularly in recent five years. In this
connection the Government of Kazakstan, recognizing this critical situation in the sector, has
been paying her effort mainly to: i) price and trade policy of the Government, ii) marketing
reform, iii) farm privatization and restructuring of the state enterprize, and iv) improvement of
agricultural productivity.

2. Background and Justification of the Study

2.1 Background

(1) General
The Big Almaty Canal (BAC) was constructed on 1985 to supply water to farm land of

about 172,000 ha, related with four (4) districts (raions) in Almaty Province (oblast). Since
the Almaty province (oblast) has irrigated land of about 343,100 ha in 1995, the command area
under the BAC covers about 50% of the area.  The length of the BAC is about 170 km and the
canal runs through 3 raions from west to east. The irrigation system is basically divided into
three components, i.e. Botagaisky reservoir on the Chilik river, BAC (main canal) from the
Chilik river to Kaskelensky raion, and on-farm systems in each raion.
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(2) Existing Main Facilities

a)

b)

c)

Bortagaisky reservoir

The Bortagaisky reservoir was constructed at 1982 on the course of the Chilik
river. The design capacity of reservoir is 320 million cm® and effective
reserved volume is about 250 million cm®. The general information of the dam
are shown below :

Items Unit Specification
Type of Dam - Earth fill type
Height of Dam m 66
Length of Dam m 325
Width of Dam Wall m 10
Maximum design capacity MCM 320
Effective reserved volume = MCM 250

Big Almaty Canal (BAC) : Main system

The BAC was constructed at 1985 for irrigation purpose to supply water to
farms in the four (4) raions such as Enbekshi-Kazahsky raion, Talgarsky raion,
Kaskelensky raion and Iliysky raion in Almaty oblast. The total length of
BAC is about 168 km. All of the canal are paved with concrete. Although
the most parts of the canal are in well maintained condition, some of it occur
cracks to be repaired. In addition, a part of the canal which runs along the
skirt of sloping hilly area had been collapsed by the land slide of the slope, and
it caused extensive damage to the farm and settlements in the downstream area.
It is also required to apply a certain measures for land slide protection at the
slope.

The related structures with main system are summarized as follows :

Related structures No. of facilities Type or Capacity
1. Intake gate 1 3 m width x 4 gate
2. Outlet 65 -
3. Spillway 13 -
4. Agueduct 91 Open and Pipe
5. Siphon aqueduct 24
6. Tunnel 2 75 m3/sec.
7. Bridge 80 -
8. Sedimentation tank 1 45 m3/sec.
9. Barrage 6 4.5m width x 4 gate
10. Dissipation facilities 132 -
i1. Culvert 78 -
12. Water measuring well 40 -

On-farm irrigation and drainage system
The hand-made type irrigation systems, creaks, small concrete flume are
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presently used as the on-farm irrigation systems. However, since these
systems are mainly earth canals or old type, the irrigation efficiency is quite low
due to the seepage from canal. Since the irrigation water is not supplied
sufficiently for the command area under such situation, a significant rainfed area
can be found in the command area of the BAC

While, the on-farm drainage system is hardly working at present due to poor
O&M works and/or occasionally no installation of drainage system. Therefore,
the salinization has been occurred in the tailed area near the Kapshagai reservoir.
It is urgently required to improve the drainage system and also to carry out
proper water management in the study area for improvement of such condition.

3) Agricultural Condition

The main cropping pattern in the area is one season crop of wheat, fodder crops, maize,
etc. The planted area on main crops in the related raions are summarized as follows :

(Unit : ha)
Raion Cereals Maize Tobacco Vegetables Fodder crops
Enbekshi-Kazahsky 26,100 12,500 1,900 1,200 29,100
Talgarsky 6,200 1,200 0 1,500 24,800
Tiysky 2,900 1,000 0 0 10,800

Kaskelensky 3,100 300 0 600 12,200

Source : Water Resource Committee

The main farm type of the study area except the Enbekshi-Kazahsky raion is assumed to
be livestock raising. It is found that the one of Enbekshi-Kazahsky raion is a diversified
farming which consists cereals and cash crops (tobacco, vegetables, fruits) cropping, and
livestock raising.

Recently, the production of main crops in the study area have decreased due to decline

of the yields. The following table shows the yields of main crops in the four raions on 1990
and 1995.

(Unit : ton/ha)

Enbekshi-Kazahsky Talgarsky Nliysky Kaskelensky -

1990 1995 1990 1995 1990 1995 1990 1995

Cereal 2.6 1.6 2.8 13 2.6 1.1 3.6 1.8
Maize 3.8 2.0 4.1 0.3 34 1.9 217 1.0
Tobacco 1.8 0.8 0.2 - - - - -
Vegetables 15.8 7.0 20.2 10.7 11.6 6.5 20.6 8.5
Grass (dry) 5.3 3.8 6.6 4.5 10.0 23 5.1 2.0

Source : Water Resource Committee
The reasons for decline of yield are assumed to be the salinization of land and

insufficient application of agro-inputs. The salinization have been resulted from the poor
drainage system especially near Kapshagai reservoir as mentioned above. The insufficient
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application of agro-inputs is resulted from deterioration of farm economic condition, since the
production market is still limited and the price of product is low.

4 Main reason for inefficient irrigation and drainage system

The inefficient irrigation and drainage systems in the on-farm level is mainly resulted
from poor operation and maintenance (O&M) activities. The O&M is presently conducted by
each production farm for the on-farm system and by water resource committee for the main
system (BAC), respectively. The main system is relatively well managed by the Water
resource Committee at present. Most of the on-farm irrigation and drainage systems have
been under poor management condition due to the stagnation of farm financial condition.
Therefore, it is a main cause of the deterioration of the facilities, and it makes the efficiency of
- system low as aresult.

Presently, the defined water management system is no found in on-farm irrigation
system in the study area. This is also a main reason for the inefficiency of the system.

2.2 Justification of the Study

The Big Alamty Canal irrigation system was constructed in the former Soviet Union
regime by spending a significant amount of money. The command area covered by the BAC
system could not get the sufficient benefit despite of the efforts, since the system have not
worked well as a whole. Therefore, it is indispensable for the area, people lived in, and also
the country that the BAC system is regenerated and revitalized under a comprehensive master
plan with introduction of modernized water management system. Although the government of
Kazakstan also recognizes the importance of it, a concrete development plan has not been
formulated yet. Consequently, it is a significance to make a comprehensive master plan and
feasibility study, and to be carried out in an effective and practical way following the result of
these study.

On the other hand, Japan is known as one of the most advanced countries in the water
management. If the master plan and the feasibility study are conducted under the Japanese
technical cooperation, these advance technologies will be introduced to Kazakstan through the
studies.

3. Objectives of the Study

The objectives of the study are to formulate a strategic and comprehensive development
master plan on improvement of existing irrigation and drainage system and on modernizing
water management system under the Big Almaty Canal, and to carry out a feasibility study on
selected typical and priority projects for balanced and systematical development.
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4. Scope of the Work
4.1 Study Area

The study area covers the irrigable area of about 173,000 ha under the BAC system in
the four (4) raions, i.e. Enbekshi-Kazahsky raion, Talgarsky raion, Kaskelensky raion and
Iliysky raion in Almaty oblast.

4.2 Scope of the Work
The Study covers

(a) Master Plan Study for whole area under the Big Alamty Canal system.
(b)  Feasibility study for priority development projects.
(©) Technology transfer to the counterpart personnel in the course of the Project.

The Study will be carried out in the following two (2) stages and each stage will be
further divided into two (2) works respectively.

(1) PHASE-1: Master Plan Study
(a) Field Work : Data collection, field survey and investigations, formulation of
basic development concepts.
(b) Home Work : Analyses, studies, formulation of overall development plans and
preparation of a master plan report including selection of priority
projects.

(2) PHASE-2: Feasibility Study
(a) Field Work : Topographic survey, supplementary data collection, field survey
and investigation for selected projects, and formulation of
development concepts.
(b) Home Work : Analyses, studies, preparation of a feasibility report and
evaluation for the selected priority projects.

4.3 Phase-I : Master Plan Study
4.3.1 Field Work

@) Data Collection and Review on :
(@) Natural resources including topography, meteorology, hydrology,

geohydrology, salinity and soil,

(b)  Socio-economy including population and number of households, social
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structure, income, living standards, national and regional development plan,
national and regional economy, organization structure of regional government,

Agriculwure including land use, cropped area, cropping pattern, crop variety,
unit yield, farming practices and land holding system,

Agro-economy including price of farm input and output, marketing system and
farm economy,

Irmigation and drainage including inventory list for existing irrigation and
drainage facilities, design criteria, information on O&M and water management,

Rural infrastructure including village road, domestic water supply system,
telecommunication system, sanitary and sewage system, post-harvest and
storage facilities,

Farmers’ organization and agricultural supporting system including farm
management system, agricultural cooperative, agricultural research, rural credit
system, extension and other supporting services,

Environmental aspects such as ecosystem, sedimentation, water quality and
environmental critical areas, and environmental law in Kazakstan

(2)  Field survey including :

(@

(b)

©

(d)

Survey on Natural resources potentials for the following items :

- hydrological condition including review of existing hydrological and water
balance study for all irrigation schemes under the BAC

- soil and land use condition, especially for identification of the salinity
condition

Agriculture and agro-economy survey for the following items :

- present farming practice, cropping pattern, yields, production, constraints
and farmers’ intention of agricultural development

- present household economy such as family size, income, expenses, living
condition

- present marketing and agro-industry system including existing marketing
and post harvest facilities such as storage, post-harvest, slaughter house,
market yard, etc.

Socio-economy and institutional survey for the following items :

- present agriculture support system including present rural credit condition,
research system, extension system and their constraints

- social structure, hierarchy, existence of farmers’ organization and its
activities, existence of disadvantage groups, women’s participation in social
activities, etc.

Irrigation and Drainage survey for the following items :

- existing irrigation and drainage systems and facilities in the areas, and
classifying them regarding type, present conditions, necessity of
rehabilitation, constraints, etc.
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- water management condition and its system including operation and
maintenance condition, water charge collection, etc.

Environmental survey for the following items :

- present natural and social condition as the baseline data

- Draft Initial Environmental Examination (IEE) for the tentatively selected
projects

Identification study of development potential in the area, which includes the

utilization study for potential area

Preparation of Progress Report (I), which will describe the experts’ activities,
the results of field survey and basic consideration for the future study for
formulation of master plan

4.3.2 Home Work

Analyses of the field survey results, evaluation of development potentials, clarification
of present constraints, and formulation of basic development plan including preparation of a
master plan report will be carried out in the home work. The development plans consist of :

(a)

(b)
(©

(d)

(e

®

€4]

(h)

()
(k)

Assessment of water balance study between the water requirements and water
supply taking into consideration the utilization of existing tributaries to the BAC
(Kapshagai reservoir),

Study on the countermeasures to salinization of existing agricultural land and
revitalization plan of abandoned area,

Agricultural development plan including recommendable crops and cropping
pattern, and modernized farming practices, livestock and improved agricultural
support system,

Marketing development plan including establishment of marketing organization,
introduction of market information system, improvement / establishment of
marketing facilities such as market yard, post harvest and storage,

Irrigation and drainage development plan including rehabilitation / improvement
program of existing irrigation and drainage systems on main system and also
on-farm system, improvement of farm roads,

Water management plan including introduction of proper and modernized water
management and O&M systems, establishment of required organization such as
water users’ group, improvement of water charge collection system,

Institutional development plan including reconstruction of present social
structure of production farm, establishment of new organization and its training
and strengthening measures,

Initial Environmental Examination (IEE) for the selected projects and
environmental conservation plan, including soil conservation, mitigation of
water pollution, countermeasures for social conflict, etc.,

Estimate of project implementation cost,

Project evaluation from technical and economical viewpoints and selection of
priority project, and

Preparation of overall development program.
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Phase-II : Feasibility Study

4.4.1 Field Work

(1

()
3)

Preparation of topographic maps at a scale of 1/5,000, covering priority development
area, including aerial photo shooting.

Supplemental data collection, if any.

Field survey and basic study including :

(a)
(b)

©
d

(e

®

€4

Soil and land use survey using the aerial photo and topographic map,

Topographic survey along secondary irrigation canals and drains to be
rehabilitated / improved and at several on-farm development areas selected for
typical design,

Construction material survey

Agricultural survey for the following items :

cropping patterns, crop yields and production, farming practices, inputs,
crop variety, etc.

livestock raising

determination of proposed cropping patterns, farm input level, labor
requirements and crop yields

tentative evaluation of farm budget for typical farm households under each
project

Irrigation and drainage survey for the following items :

estimation of irrigation requirements based on cropping patterns to be
applied to the project

estimation of drainage requirement for improvement of poor drainage
condition and salinity condition

study and determination of optimum rehabilitation / improvement plan for
irrigation and drainage facilities

Preparation of basic layout and design of irrigation and drainage system

Survey on agricultural support system for the following items :

study on proposed agricultural supporting system to introduce new crops,
modernized farming practice, and irrigation methods

study on introduction of appropriate rural credit system

study on strengthening of agricultural research system and study of close
cooperation with the proposed extension services

any constraints to the agricultural development

Survey on water management system for the following items :

study on introduction of proper and modernized water management system
study on establishment of water management organization and O&M
organization
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- any constraints to the water management and O&M system

Marketing survey for the following items :

- study on marketing organization and system including market information
system

- study on agro-processing including post harvest and agro-industry

- study on transportation and storing

Socio-economic and institutional survey for the following items :

- community structure, sub-group in community, gender and possibility of
social conflict

- farmer’s intention and concerns

- getting consensus with farmers for proposed plans

- study on efficient agricultural extension system

- study on required farmers’ organization

Environmental survey for the following items :

- environmental Impact Assessment (EIA) on social and natural aspects, if
required

- study on environmental conservation measures including land conservation,
water pollution, land slide of canal bank, etc.

Cost survey for construction materials, construction equipment and labors, and

Preparation of Progress Report (IT), which will describe the experts’ activities,
the results of field survey and basic consideration for future study for
formulation of feasibility study.

4.4.2 Home Work

(1)  Analysis and studies on the results of field survey and investigation and formulation of
detailed plans, which consist of :

(a

(b)

(©

(d)

(e
H

Agricultural development plan including recommendable crops and cropping
pattern, and modernized farming practices, livestock and improved agricultural
support system,

Irrigation development plan including the calculation of water requirement and
drainage model, preliminary design for rehabilitation / improvement of existing
irrigation and drainage, typical design for on-farm development works selecting
several areas, and typical design of improvement of existing farm road, -

Water management plan including, proper and modernized water management
system, preparation of water management and O&M manuals, establishment of
required organization such as water users’ group,

Marketing development plan including establishment of marketing organization,
introduction of market information system, improvement / establishment of
marketing, post-harvest and storage facilities,

Institutional development plan including establishment of farmers organization
and its training and strengthening measures,

Preparation of environmental conservation and environmental monitoring plans
regarding certain aspects assumed as major negative impacts based on the EIA,
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(g) Preparation of implementation schedule for the projects and recommendation of
construction methods which are suitable to local conditions, and

(h) Cost estimate and Project evaluation.
- Investment cost of the projects,
- Estimation of economic costs and benefits,
- Evaluation of economic and financial feasibility of the projects and their
sensibility analysis, and
- Evaluation of indirect benefits of the projects.

(2)  Preparation of Feasibility Study Report which will be described the study results and
recommended development plan and justification of the Project

4.5 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be
provided to counterpart experts by foreign experts in the following fields :

(a) Field survey and investigation for every lines of foreign experts assigned.

(b) Plan and design for irrigation and drainage system, on-farm development and
rural infrastructure.

The above transfer of technology will be carried out in the form of on-the job training
and seminar during the course of the Study. In addition to the above transfer of technology,
overseas training will also be programmed preferably in Japan.

5. Work Schedule

The period required for the Study is estimated at 19 month in total for two phases.
The tentative schedule are shown in Attachment-1.

6. Report

Fbllowing reports will be prepared and submitted in English and Russian to the
Government of Kazakstan.

PHASE-1: Master Plan Study

n Inception Report
Within one month after commencement of the Study

2) Progress Report (1)
At the end of the Field Work of the Phase I Study

3) Interim (Master Plan) Report
At the end of the Phase I Study
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Progress Report (2)
At the end of the Field Work of the Phase II Study

Draft Final Report

At the end of the Phase II Study

The Government of Kazakstan shall, if any, present comments on the Draft Final
Report to the Study team within one (1) month after receiving the Draft Final Report.

Final Report
Within one (1) months after receipt of comments on the Draft Final Report

Expert Inputs

The following expatriate experts and engineers will be required for executing the Study. ‘

- Team Leader

- Meteo-hydrologist

- Agricultural Infrastructure Specialist

- Water management specialist

- Soil and Land Use Specialist

- Agronomist

- Agro-economist / Marketing Specialist

- Sociologist / Institutional Expert

- Design Engineer / Construction Cost Engineer
- Environmentalist

The required manpower input will be about 90 man-month in total.

Undertaking of the Government of Kazakstan.

To facilitate smooth operation of the Study, the Government of Kazakstan will take the
following necessary measures:

(a)  to provide available information necessary to carry out the Study including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous
study reports relevant to the project,

(b)  to nominate a counterpart group, including a project coordination responsible for
the Study and resolving any trouble arising throughout the study period,

(c) to provide necessary facilities to the Study team for remittance as well as
utilization of the funds introduced in the country from Japan in connection with
the implementation of the Study,

(d) to secure the safety of the Study team,
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to permit the members of the Study team to enter, leave and sojourn in the
country for the duration of their assignment herein, and exempt them from
foreign registration requirements and consular fees,

to exempt the Study team from taxes, duties, fees and any other charges on
equipment, machinery and other materials brought into Kazakstan for the
conduct of the Study,

to exempt the Study team from income tax and charges of any kind imposed on
or in connection with any emoluments or allowances paid to the members of the
Study team for their services in connection with the implementation of the Study,

to secure permission for entry into private properties or restricted areas for the
implementation of the Study,

to secure permission for the Study team to take all data and documents related to
the Study out of Kazakstan by the Study team, and

to provide medical services as needed. Its expenses will be chargeable on the
members of the Study team.

The Government of Kazakstan shall bear claims, if any arises, against the members of
the Study team resulting from, occurring in the course of, or otherwise connected with,
the discharge of their duties in the implementation of the Study, except when such
claims arise from gross negligence or willful misconduct on the part of the members of
the Study team.
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TENTATIVE WORK SCHEDULE FOR THE MASTER PLAN / FEASIBILITY STUDY ON IMPROVEMENT OF
EXISTING IRRIGATION AND DRAINAGE SYSTEMS AND MODERNIZATION OF WATER MANAGEMENT SYSTEM UNDER BIG ALMATY CANAL

Attachment - |

Items

Month

10 | 11

12

13

14 | 15

16

18

20

PHASE-I : Master Plan Study
Field Work

Home Work

PHASE-II : Feasibility Study
Topo-mapping *

Field Work

Home Work

Submission of reports

A

IC/R

P/R-I
| |

(Note) IC/R : Inception Report
D/F : Draft Final Report

Work in Kazakhstan

P/R : Progress Report
F/R : Final Report

EEEREE  Work in Japan

- HEEHE
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HEEY A
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=1 %% (Mithsuhashi Hidekata) e
ME —Z (Uchida Kazuhiko) BHE
&H# H—BF (Uoi Yuichiro) Z5E8TE

JICAREEME (KEAMIMERZES RRETE - ODALEBES =77 FI/3 4 F-)

fifa E—  (Inagaki Tomikazu) EHMX

B¥%4 (Ministry of Agriculture)

Mr. Vice Minister

Mr. Baylulov A. Director of Department for Crop Production

Mr. Amezhanov Technical Coordinator for Ministry of Agriculture
Bt BI%EH/E (Project Implementation Uni . PIU)

Mr. Shortanov ' Director of PIU

Mr. Isayev H. Rireevich Deputy Director of PIU

Mr. Abdyhalykov A. Chief of Almaty Big Canal Project

Mr. Litovehenko Chief Engineer of Irtish-Karaganda Canal Construction
Mr. Frolov Director of Irtish-Karaganda Canal Construction
KEFEZREL (Water Resource Committee . WRC)

Mr. Sabirov A. E. Chairman of WRC in Almaty Oblast

Mr. Anasov Chairman of WRC in Akmola Oblast

4. B#FBEZBES (State Commission for Capital Transference)

5.

(1)

(2)

(1

Mr. B. F. Dosmagambetov First Deputy of Chaiman

7V =<7 4 (Almaty Oblast)

Mr. Umbetov Serik Akim of Almaty Oblast

Mr. Omarov E. Deputy Akim of Almaty Oblast

ISV N8 (Balhashi Raion)

Mr. Kulmahanov Amirhan Akim (Mayer) of Balhashi Raion (District)

Mr. Koshanhekov Ergazy Chief of Agricultural Department, Balhashi Raion
IVEFy T a—HhH¥T7AF—E ( Enbekishi - Kazahsky Raion )

Mr. Abdiev Akim of Enbekishi - Kazahsky Raion

Mr. Mertin Deupty Akim of Enbekishi - Kazahsky Raion

7 7EIM (Almaty Oblast)

Mr. Karibzhanov Akim of Akmola Oblast
F4 507 HE (Osakarovka Raion)
Mr. Toribekov Abdulla Akim of Osakarovka Raion

Mr. Uspeev Deupty Akim of Osakarovka Raion
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