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1.7 31/ M ERRETE (2 Y THESHANE. BEHEE)
FEOER
FEFHEXIZ, ¥ F=TOERH NV ZAY T — L F)H#200kmDE D T MILEICALET 5o
X7 2 PEIRICIEAS B A7 & £ L £ OFBHIR % A, HEF11,000km® OHFET F
Kb, TOTOMIZ, BHSNZAY I —L0BERTHY) . KBERRUVIECEI TS Z
Lo, B HERREORS S5V IIEREORE L LTOFETEBL TS, FEEBKX
PUTIE T INEMO E LT, VT, V74 VNOTREKE L § 5/ SHEERBX AL TS Y.,
(EHER 7 BERE A RIS X 0 FICKRMO—ELEREL T b, Ih b EMBX OBEBRIE. —RICH
HTH O B EA TS 72O LR ERICTR LR L TV,
FrESE
EH X P9I I3 A BT TR AR A98,000halc R SEEAFEEBEIX B & U R ERETBEX S 5 AFHHE X
Zh S BAEONERERSX O XER UH B NEBEEMBX OB Z T2V, BEYORENE E
5 L, FHERRAOERROEFKEDMN L HIETH O THLH, AEFEOREILT O
W) THbo
1) BEAF BERE R 3 O ot B UTH BB It R D BB,
2) HEMHERBRBOLART, FRIT 5 EMFAKEEETREFDRRK
3) WHEGMWERRETENA ¥ 7 5%, B84 Y75 0%
BHNDRE
1) RAY =75 H#AK
2) Wi : #18s A



2. XA EEEEBRREE (F=7HHE. BXRARA)
EEXEOER
AEEOHBERX Th 2 BEMRE/AH (Agricultural Development Corporation; ADC) DX ¥ E Y|
FEST, BRSO L0 H130kmILTOF A8 ¥ iifE ICHEL, FANNT Y HOBEEH
40kmDOPiMEITH B, A B OBHTERE15,600had) H#94,000 haD b CHET R U — & ikt i T O
MR A ER L TV A, TFARZFFALLZATY) ¥ 2 7 —BIC L V85ShaD i THRZHE L
TWwh, F72. 5600nadd bt FI L LS - EOLESEHEICLNEENTV 2, —JADC
i3, FOEEMXAICHI200 hat) BEVREBK 2 3%E - EELTBY, AV AZICERY
LHEBYORESEARREORE L BERBEHELORIFRNT Y AORFIFDO TN D,

AEHR X OEMMFIT, ERFEESEBE 085 ha DA T ¥ 7 —ERERICHELN TS,
MRS, B EROBREEHEIE L, ENRER KEHOERFEBL 2> TB Y,
INLRROYE - WAFEH L Lo TWd, 6L, A X - AEREOBRYWEFEHRE IRAKC
Lo TEBENTVEZD, ELXLYVPEFRELEMTE, 2O Lrb, FTHRE OKE
WLRETHROLEEP, S b, HPEMICHAZ BUWEHBRKOBRILEL 2> T b,
EESE

AREBIE. A5 CBOBAI L ) RS AT 0D AR TALRE L, BATOREHE I
b B BB ROSE - #i% (200ha) 2479 & L dIZ, A4 X - NEEBYETEED-DDH
BhREREMGER O (2,000 ha) % FELFHEE L, FTERRATERS LTV —KHTHRITORY
I, FESOBERDCO PO IBMRER. SOLEBRERYSIBEDOODRES V77 O%R
YHHETLIOTH 5,

AEPHOEKEITL D, ADC OBEIRNITH TH 2 BWOY R -OREeWider T2y, B
HOYB TETRG E ERPHETEL, 202, BAEOr = TREOCEALZHAETH 2 HH
Ky O ERERE L B O Y - BEIB LICLAARERICKREICESETL LB, AED
—MEBEEZFEOM EICHET 5,

AREHERICK7D, TETADC PHEDTER” BXEFARBRLEREREL ORM” L EFH
LLZZEHEIRESHETH Y, FOLDDRLVHAE - RIEPVPLEE & 5,

BHh~NDESE
1) RRAY—-T 7 VRE
2) BiH 177 A



3.2 /| LI BEMRESHRHE (FoTHNE., 27 - 7T« JIBRARH)
EEOER

Yo T BAROWIRERE (105 km2) £Fo5F), r=7IHICELEL, RERRBLY
WEIZHTLTA > FEILE L, Y=T7OETO#H 20% & 555 FIHBROEEIL. FEEAT
DBERELED—DTHY ., BELEILOE LEFFTHICBVTEHRLVNVORESHFLORT
&z AMIAIROBRE., Wk T 74 JIWBHERE L L b2, #9 - 774 NFHELE (TARDA)
BREODL LITORTETEY), BARFEOFMESBNCL 9 S FNTHREIIBNTS F - T
V& ERERIRETE (892,000 ha) IZ2hb b KEBESSHEER L ERT TH S, TARDAE, ¥
FINFIROBTE. KE - AXR T HEFSRRGBOFECIC L RERREOR 2T HH L.
FH4HIC T I MEEY E LTHRE BT TV A 7Ly F - U= v XE0FRBREHE L il L
W L7z, TARDA &, BUECHERE L72" & HUBE 10 » €51 E" o T, i)l Litko
EMAYHEREOEHAELRLTEY, BRI 2HEIOE 74—V T4 - AT T4
RERL TWa,

STEORE

FHEHEIE, F= 7 PEINET 57 =T UK - BEOS IR ERUSICE S S A HICH B
FHE#HK 2, SO0 EHTERR L1 o0 HERS ERX 2S5, ThEY FIIOZHRE
BABEL, FUTELEENCLIVIREITZV, AT Y2753 8y THEEICL-T
FHHRGEEEY L EEE L T b, BAF S Bl X OEMITEIL. 30-400 ha DEERICHD, £F0OG
B3 912haTH %, TARDAIR. FHEHMBXORE L H b THE TR £ 8,000 ha T T
ALED ELTWD, RitlZ, MO EERZ YT OREICHAZBE, FIEBRXAN
CREOME 2 HZETHI e 2L HMWET 5,

FMO%EMICEL T, FIESBEXNOBFFENFES L CH SRS ¥ 28T 5 TARDADR R
W% AFEONARMILL. & FI ERBeROBEHRBERBIIEDLEIRAY - - TV OKRET
BHebkbio, MIROBERBEEREOBLE L 2FEOEEL FOETHBEADLRNSE —FE 2 b,
BANDEE
1) SAF—=T5UHE

2) AW H1B3TH



TRAE

EAVEERBE I VH LY ISR, ¥ F o TEARMEIRT T T RAEI BT BEREICET
ZEBARERTERINED-DIZ, 1993FE2H11B L Y390 F oMM ey 2o + - 774 T4~
FHERPRE L7, REFAARIZTEO2LIZL VBRI TVES,

Fl&/ KR E KE HE AALE#S&H
BT BASERTE —B % HALE#RASH

FAERE, § v F=TERTY =7 EBEHOMEEHICL ). TiR4T O EBX ZHE L,

& T EAME

D 7 IIhBEREREREEE
=7 HAE

2) XYY YEE RS FHRERE

3)  F ) EWERRAERRERE

FERIS. LEERRROBREELIT2 ., HEBAEGAREE OELER, FEICRDIER
BROWEL F L7z, RAELERT 104720, WEBEADAEMO B2 THE, FlIc¥EELE
YA eATEl, ARHOZRAROL LTTH IV DR, & v FoTEHOKEHEFHEEAR.
BMESERRATH, r=TETIEBERRERM, ¥+ - TTAIRERRTH o2 ESVH =
7 EBAKM A, NCAEBFT N, f£5 =7 BB AR, ICAFBFEREOHLICERLLYME
ETHHEEG . ShODH LI LER L 2HELETIRETH 5,

LS4 3H
T 7)) h2 E R E
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. 2 TEESINER

1. 53
1.1 Exe A
§)) &

YU TEGHMEL. 7T 7Y A KBERREO A v FiE T A& 114 RE9E215 D
S4BT DEIMB L, =X - IHF VY TV - TN T - HFAL - -V A - EFVE
— D8 EICEERET S, ETERIIMSHFkm’ T, IV FoTEALEF VY INVE, RVNE,
T74TEEDF LU NUPLED, e 2B CEL DR & ALPER00m EORH TH 5o
BALIZY 7 - NL—(RBERIED, ¥ T —hi#. T I VA LOMPBERERINRTS
D, 77V REREEOXF )Y Ot ET 5,

SEGHIBIZ L o TRL2 D, BREH. PR, AEAFICANEINL, BANA»L5AFT
MT6A D L0 A TH B, BATIZ L o TIN B IR, 4APOSA I TRA & %25,
BHHINVIA - H T - ADOFRFELRUTOLEBY TH 5D,

A RERiR 1322C (3H)
AFHRARSIR 287 C (TAH)
I RIR 1305 C
EEHREKE 1,134 mm

(2) AN O
1988FE AN H 22Xk B e, BATNIH2IBE A AT, 19784F 2> 5 1988E D EFH A1 INE 2.8

BEBEWNMEERRLTEY, 1840 O EHRERIIS2ATH S,

1.2 #HSEE

FHFZTIETED [T) a2 -+ EE] LIV HEERMDOEL HFATE 2, S0EFITIC
HETFREBOKE L BRILEKEE ORSBBORE L VI BOREREI T2 b,

19884E D ERAEE (GNP) 13, #3,780E7 v, BEIR— A7) OGNPIZ160 KV Tdh b, 1986
F 2 5 19884F 1213, GNPHVETH20%DE A THE DAL, ADREFE36%EM L7z, BR—AKL



D DGNPII23%DEETHELRALL,

& T O ABRIZ1989F EHE T, BWHI395E A PV L T#AL23005 FL L AR L %
STVD, TEMMEEI. $—HATT—t— EEHRED0BUL) TUTF. 8 7 2—Fv v,
MRE—REMPPLTHD, —F. FEWAGRB L, Wz, tFE8m, &8, FRERFOMEO
Bl oTwnh,

1.3 RBEOEK
BEXBMMOERZEFCEDLEGIEIFHFICH . ENREE (GDP) DH160%% BERPIV LD,
RO %I~ —, . ha—F vV, ARLREODRERTHS, 72, HFBAOOH
B0V BEMRFETH S,

WMHEIE, T LTABDOTAT - P RUEARSTEE SN T2, AREEDI/MEEOR
HWRRCIL-TEESNTV S, TRAAEYI. TATHE XA A0MI Ly b, Kk AE BE
HETHD, 99EDPHI9FE T TOEIRREYOREHRRTEER I THROE) TH 2,

1979~19814F 19904 19914
e REEE LER BEHE £ER B £ES

(10°ha)  (10’ton) (10°ha)  (10%ton) (10°ha)  (10’ton)
AL X 1,350 1,762 1.631 2,445 1,848 2,332
KFH 262 251 385 740 369 664
NE 57 91 50 84 44 75
F vy HFN 450 5,432 590 6,922 604 6,266
Iy b 450 360 178 200 286 270
a—v — 109 54 125 52 130 56
P 15 16 18 20 18 21
HYz—F V- - 54 - 28 - 33
FRAE - 53 - 47 - 64
H A ¥ 111 80 60 38 65 40
& 83 27 17 22 14 22 14

H18% :© [FAO Production Year Book, 1991 |

ERH#BH6 28/ han ) b, EFESNTWAEBIINISARTH )., ITLAEOEBIIBWTEREIS
RESEAENLEHN L FIKBEEN T2 TWVE,
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1.4 EXRRAREE

& o7 EIRAHE 1988 IC R FE L7 [E2R5V4E5THE. 1988/89~1992/93] % EATL T& 7z, &
R, F Sy ESEORRECH2D, FFEOBEIE. RE, L¥, EMAEIFOHARIIEL
EE. 1) AARCEREEYOEEEORA, 2) BET2EERBNONE, 3) EBRRUKELR
EOBHEROERTH S,

COFEORT, ¥ UFTHERIR. BESBORBIESYES, BRERKEED16%% FITH I
BATHILE LTz, BESB TS, BRONTAERY - EADRE, BESMEOME. R
WAL BERT COBERIMOBROEA, BB 7OV =2 P O, ERLERRO%H %
[MaZ ke LTWa,
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2. T73ERERERREEE
21 FEXEOER

(1) —f&

YU TEEOKE L BER., AROBREEENL®BICDH S, F O FTOEZERRAEYIL
A4 XTHBY, BEXOHBEENETALONTEZOEERIMELTETWE, ¥ ¥F=TIIBIY
LAOHEEER. BE 0EMT2HIHML. ZOHOXMENR - FEEIZ LML HRED
ML D, BEEEAICEZKOBKBEZRIZO & LD, FE 2,000 £ICBITHROFRES 735 T b
PHhH 805 TR ELDRBLIID S,

& UH T ORI, FIREASHEIC LD, FTEMERFILTLOMOSZVHA TV,
ERABELTICEESNTEY, FEBRFMHICL YV RESER T, FMEQOERBVETH /0
FEERZ, hOBEROBNEREEICEZMTA I LTk b, MIEFPRICHTAIMICLLZY R
YR L. MEOHMELEZETI LA, XOMELR) BHLERTH-00FE—FL LD, COID
i, EEERESATRTHY, ARRBCLIZRELRHRIPRETE 5,

1980 SN, & V= T BHFIAEMN 2 EMERE LG L, SERLELTEITWD, LL, £
OEZSERE TR, AR IOV TR ZCEEENEEL LD TEH> TVWHRIRIIH %,
5 UFZTEANG. KORE L BREREES 0@, AEOKD 96 % & EE LTV MEER
AR E L-ERFEBCIEEEI) ELTWa,

HEHXOMETHET TuML, HEHS VAT T — ADOTESF200kmD FEEICHET 2. [
Wi, HBMZCERE T - KBFEBLITCANERICETI A TWS L, SOITEHBI VT RAY
5—ADBFMIIHB I ELLERBORAE L LTHNEMTON, RKOKBEED T oMmELL
L TOEIESRE v, REER., BRAOBRENMEEREEOWS - B LUHBRIIBERE
¥ORRIC LY, KROWEICERL BV RABROERRELRET L L2 HME LTV, Kt
WHEEOERKIT, BXPNEBEROEFAEOM IR L), BREETD 2K0 BEER & 21
DEEMRREBUCKRELHST D,

(2) BEOLEH

& U THEAFE, 1980EMRR L W HEOBRERBEOEMHEE L LT MEKEROFR & B
WOBR" ICFEHLTEL, 2O—FKL LTBAFIE, EESREERE (FAO) OBHI0b LiT” #
MEED O DRBIZE T 754" 2 FEL, MEEERLRE LERRARCHEL TE1
BRfE. M707 7 A09T, § ¥ o7 &EORF/MEMEEREER UBREE O/NMUBEREED
BAEx £ L. HMH. BFN, BIUCHEERORBEERSEHANB L L ) EFXOWE - EKD
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VT HEROBEEIEM 282 L (FAO/ BREFARREE NO.14) o THICLNE, 6 BRXIC
S SN EEOEBEXON, MMEERIZLEKRO—KERTH 2AFTHBX IR HVHAREL
MRS 2 bRt, 2O EHb, EEHEA 16 DB FTEPO/NRBEMEEROHRIR. BEY
NIAH T — ANOERERER L L TORE, EROZROBRAROBHOUILELEELR

BUFTENLEZ B,

2.2 EBHEHBEOHE
(1) MEBERUHE

AREEBX Z, HEHSNVZ AT T — ADOTEHK200kmD ERE (B L. 7 IO LEFRD LD FF
B #0ORDRIEESCIFI T ORIRTH 5, T ORIRITITAETS,000nals b R SEEAFERX A
BELTWAS, FEHKOES IHAERI0MS 51,000mE TORIZH Y, TEMICITETION

=

A

nru Ui, FurBRUTForRofo—HrEt,

2 & &
HEBXOSEENA»OSA T TORFELAPHI0A T TOEFICLTN L, FIEBXADERO
90 % P FIIMIC RO NG, SHEBXTREBOF T VA ICBTHEFHERE I, 19834721989
F£ETOHMT812mmTH § . FHEBEXOFHEREFE IZHEL600mm” 5 1,000mmiEE & #E S H
%o 7. BEHSRIZSA»SIB T TIR2EDS258E, 10A 5548 % TIE2SE, L28EDHICDH
%o

(3) HWMERUAX

HEX 0BT, RS, ERTRESOKRERLI /<5 4+ (Migmatie) Oftl, BE. BE.
RESOHRE L EH > 7)) TROBEE, HERHRESE, B> TWwd, VTR T INDOFERSF
IR 2 Mt IS RIS & 2 o TV B, BHEBIRIE, k2257 2L VT V7 4 JNDO=K
W AEENE, RFHEREOE L OFSAT IJNFRICEE L. 7 INENRTI AR, A
srF4N AATzalll, A3Y FTIL A2 NEOT7 I NI FEBX LR T LTS, I
FTHHHTIR > L P UIERD LT YL V7 4 DINFETIEN 7 4 THERORNVT NI F
0RO EOFRIBEA K IIE TR D,

(4 + 8

SHE X PO T EARN T OMREIC L > THERLAKET 2 R3FBE0 VLV MREHEI 2
WEHTTH Y, BUERBICIFBEIZERMEEO T -2 HEEFAONE,  HNNC L DR
SNSRI, FICEARSEELTVAERIIBBbATEY . ERBIIHT ZEFHRTH S,



SEHRROLEIIMR TS ). EROBREITET 5.

(5) REIHNR

HEHERNOEEEYIE, U FOBEELREEW THIK (VT4 7K RTFAKHERHAO A
AR, INFh, Fx v %EThs, ThODHEREIMEBRRICL>TBI2DRTEY,
NSy y —RFEREO LR CATENRBETH L, FPOHNEERIT. RKCEFLTEI L,
ERBEHMOEROEBN, BEAEROAEEOERPLBDTEVSDL 2> T 5,

AEHEBEOMEBETA2EDTOMOEERRLTRICRT .

E0TOMOFEEEYOEMNER, £EERUIE (1988/89%F)

% YEf+ R EES &
(1,000ha) (1,000t) (kg/ha)

A A4RX 71.89 121.65 1,690
VIV A 30.95 43.96 1,420
i 47.25 102.46 2,170
by b 0.98 1.16 1,180
AP 25.60 63.41 2,480
Hhva 2.19 1.13 510
Gk | 20.91 12.70 610
THEHES 2.09 4.05 1,930
J—-b— 3.08 0.23 75
F A FN 5.00 4.28 840

AT . REERETERICL S

RO Ve O BRI, ¥ v Fo7E8MOR B TIILBEIE . YV T AIZEIL, 21X,

KA, F v v FNEEUMITH B, A F NS, GHERTT I V7 -V a YR TEHE

ShTwah,
(1) BfreEfrhesk

ARG X A O BN RS L CRE O MSERFREOREL TRIORT . M, UE

M % KMEZRT .

No. 7u¥zs 4 R & (ha) MRk

1. Malolo Kilosa 600 EHE T EMI T2 bR TB Y SEDLES
»5bo

2. Mlali Morogoro 60  BUKO LBk OMNEH ), WBEOLE
Wb, T7:. BHRILKOTREEDH S,

3. Mkula Kilombero 40  240haF TIERTRENMESDH 5,

I-



Msolwa Kilombero 30 HERUVEBRREIS VL E,

. Lumuma Kilosa 400 BHFERRZORXBILE,
6. Nyinga Kilosa 350 EBUKOAMRER T 5. BUKO. BEUKBRU
N HERBRORRIFLETH S,
7. Mgongozi Kilosa 400 BUKEOWEFLE.
8. Kilingali Kilosa 500 AKMHNBEOHBERILELEIND, £D

BB TKELREND L EBRDNE
P—F TKIEORERD 5,

9, Mgeta Morogoro B EEOEHMGBUKOFERTICHBIET 5. &
SEICREREMEND 5,

10. Chabi Kilosa 350 {EZENREBRRESETATED. BEARKR
& LTHUKRO, BHKEER M ERRERD
BRILETH A,

11. Mgongola Morogoro 650 BENAKOOHBPLETHL, PLREER
RD714 =Y 74 —F/WEFBRIfTbh
Twh,

12. Chabima Kilosa 15  EEINCERLBX. BROERICHTLE
BRASHE Y,

13. Manyerere Kilosa 2,000 BUKOFBEERTWS, FYHY) (
Kilingali) EF#X L KFESHEET 5.

14. (Mvumi) (Kilosa) (300) (P dERE X )

15. (Sonjo) (Kilombero) (800) (B RX)

16. (Ndole) (Morogoro) (60) Ghrf EEBL LX)

2.3 FRHEOHE

(1) FEROHEARE

ARFEAEO B, FEBXAOBRENEEREEOYE - R B E O ERRAREEE
OEREE LT, BREWHICKOBELNL L LI, BXA/NERROBRERBOWEL BT -
AL~ VORERBHEDERICH S, STEBRROERRERR . LiE 16 » FTOBRAF /BLEHH
DABBEEFEOS L, HBRORE 2 5FELET - EHL. HEBXEANOEREHOER
LUBOBRERBEROME L T5, FIHEBXOEMBEROMEEIIY o TIE, FAO/ BRE
ERL-EE LV OFRE - RIEOHEE S &2, EHIUBEOBVIRE - MIL L WL FXFHET
EEHWETAS — - 77 VREOERFAURE L B,

(2) #EBZR

SRS NIIZ 16 DB R UHBEEMBIX AH . Z£OEHEIZIAS8,000nailB L&, AREHEHIL, I
b OWEMBE OBFEHIABRONBER UVEROIEE L BERNELT . KBONRLL LM
Ad, EEL, SRS AREERE DD, BEOBEEENL. HE L 3L O EIKE,
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B, k. AFRREPSCERBRORR L FRABICROIEIENGING, £, FRY
ANRELY AL BIEORRERLEL T, oW KBEROAHFRERLI L L2 b,

(3) FOEEERE

SHEX O BERE - BERE Y AMICER TS LI, UHBRARDEFKENM EDLDHIT, L
TORKAY 77 - AMF0F v —DRBPLEE 25,

iy BEfFMEOWE - ILF

i) B AR G TR R R

i) EEEHH - ERLERZEDR

iv) RATE1L

24 WBHOERE

¥ U TIIBT AR REMIEENEIZUNDPFAODERIC L DiThbiv, 7 31| LR D
I6EBHEL I ZOPTROBEBELIEVE SN, T2, U9 THE, HEERE L OERE
BLT, MEFREMTEOERIIRRIIERTLILEND ) HEBRAZOSHTERYTHI LD
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TENTATIVE TERMS OF REFERENCE

FOR
MASTER PLAN STUDY
ON
SMALLHOLDER IRRIGATION DEVELOPMENT PROJECT
IN

THE CENTRAL WAMI RIVER BASIN

Project Title : Smallholder Irrigation Development Project in
The Central Wami River Basin

Executing Agency : Ministry of Agriculture and Livestock Development,
The Government of the United Republic of Tanzania

Proposed Source of
of Assistance : Govermnment of Japan

I. INTRODUCTION

The main objectives of Tanzania's agricultural policy are self-sufficiency
and security of food production. The most important food crop in Tanzania
has been maize, followed by rice. Since the country became self sufficient in
maize production in 1986/87, the importance of rice in the national diet is
increasing with the per capita consumption doubled in the past decade. Tanzania
has a long standing deficit in rice production. Although considerable increase
in rice production has been achieved in the past five years, the country will
have difficulty achieving self-sufficiency with demand forecast for the year
2000 in a range 735,000 - 805,000 tons.

The majo1 i'ce production regions in Tanzania lie in not-high rainfall
areas and the production imposed by the inadequacy, seasonality, and
unreliability of rainfall. Particularly in dry years, rice production can
suffer. And the rice is regarded as a cash crop with over 50 per cent o
production marketed. Consequently rice forms only a part of the smallholder
farming svstem in which priority is given to the other stable food crop.
Smallholder farmers are reluctant to invest in inputs or expansion for rice
production unless the risk element which is the unreliability of rainfall
can be reduced. Irrigation affects reduction of the main risk distressing the
smallholder farmers and consequent achievement of self-sufficiency in rice
production.

Since the Governemnt of Tanzania has already initiated the irrigation
development both in parastatal and in smallholder sectors in 1980's, the rate
of development of irrigation schemes has been slow and the production of rice
is still behind the national demand. The Governm< .t intends to accelerate
the irrigation development, especially in the sector of smallholders which
provide 96 per cent of the nation's paddy. The irrigation development in the
smallhoider sector will contribute to achieving the self sufficiency and food
security of rice production in the country.
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II. PROJECT BACKGROUND

The Project Area is defined as areas of about 8,000 ha commanded by the
irrigation schemes being scattered in the Study Area; the Central Plateau
of the Wami River and its sorroundings (11,000km2), about 200 km west of
Dar es Salaam. The Study Area, which lies with the elevation ranging from
350 m to 1,000 m above mean sea level, comprises Morogoro, Kilosa, and a small
part of Kilombero Districts in the Morogoro Region. The Wami River, with a
catchment area of 41,400 km2 at the mouth to the Indian Ocean, drains the
western and the north-western hilly areas and flows down through the Study
Area to the north-east. The areas extending in the western skirt of the
Uluguru Mountains near Morogoro Town and the Kilombero Valley adjacent to the
south edge of the Central Plateau of the Wami River are included in the Study
Area.

The climate of the Study Area is characterized by distinct two seasons:
rainy season (November to May) and dry season (June to October). The seasonal
rainfall pattern is bimodel having two peaks, December/January and April. Mean
annual rainfall at Kilangali, central part of the Study Area, averages 812 mm
during the years from 1983 to 1989. The annual rainfall over the Study Area
generally ranges from 600 mm to 1000 mm of which more than 90 % occurs in the
rainy season. Monthly mean temperature varies seasonally:; 22-25 C during May to
September, 25-28 C during October to April at Mgongola, northern part of the
area.

Most soils in the flat plains of the Study Area are primarily gray or
brownish gray coloured silty clay/sandy clay derived from recent alluvium.
Brown or brownish red coloured loamy soils are found in the high elevated areas.
The flat plains are mainly covered by bush and scattered shrub in contrast
with trees and light forests in the high elevated area. Those soils have a high
inherent fertility and are therefore suitable for cultivation of
various crops.

Major crops presently grown in the Project Area are rice (Supa India) as
a cash crop and maize, sorghum, cassava, vegetables, etc. for self consumption.
Most of those crops are cultivated once a year during the rainy season. The
cultivation of those crops is generally carried out on a smallholder basis.
The farming practices are of labour intensive type without using tractors or
draft animals. The crop yields in the area are extremely low due to unreliable
rainfall, poor extension services, and limited farm inputs.

There are several traditional irrigation schemes in the Study Area,
drawing water from the tributaries of the Wami, the Ngerengere, and small
tributaries of the Rufiji River in Kilombelo Valley. Each scheme commands
irrigation area, ranging from 30 ha to 2,000 ha. Most of the irrigation
facilities in those schemes are primitive, improper laid out, and detericrated
so that proper distribution of irrigation water to fields can hardly be made.

The Government of Tanzania carried forward the igricultural development
laying great emphashis on the irrigation development especially for smallholder
sector. In 1990, the Government, in cooperation with UNDP and FAO, prepared
"Smallholder Irrigation Development Priority, Field Document No.14" on the
course of a programme for "Institutional Support for Irrigation Development”.
The document indicates a result of nation wide study for clarifying the
development potentiality in smallholder irrigation sector and for putting the
priority order on the smallholder irrigation schemes for realization. According
to Document No.14, the 16 irrigation schemes in the Study Area, which comprise
the existing schemes and schemes previously studied and planned by the central
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and local administrations, obtain higher priority for development rather than
those in the other regions. The local administration of the Morogoro Region has
also moved on to develop the irrigation schemes in the Study Area for security
of food production, especially for rice.

The project aims at achieving the national target; self-sufficiency and
security of rice production and consequent increasing local living standard and
the social welfare, through resolving the main risk of rice production in
smallholder sector by means of irrigation development. The project is defined
as the first step for the future agriculture/irrigation development of the huge
potentials in the Study Area; the Central Plateau of the Wami River, having
more than 48,000 ha of lands.

II1. OBJECTIVE OF THE STUDY

The objective of the study is to prepare a master plan for irrigation
development in smallholder irrigation sector placing emphasis on the rice
production in the Project Area. Due attention should be paid to the existing,
studied, and planned irrigation schemes, which are to be rehabilitated,
improved, and expanded.

Iv. SCOPE OF THE STUDY

The scope of the proposed master plan study (hereinafter referred to as
"the Study”) will be as follows:

The Study will cover:

a. Smallholder irrigation development in the project area of about 8,000
ha commanded by 16 irrigation schemes, and

b. Agricultural, social. and economic activities which encourage the
irrigation development in the study area as well as environmental
aspects.

The Study will be broadly divided into following two(2) stages:

a. Work-1I : Preparing a master plan based on results of evaluation of
16 irrigation schemes, and

b. Work-1I1 : Preparing a medium term development programme for
realization of priority components contained in the master
plan.

4.1 Work-1: Master Plan Study

4.1.1 Data Collection and Review
Review and analyze all the previous studies, data and information on
the 16 irrigation schemes as well as those on human, land and water

resources, socio-economics, agriculture, agro-infrastructures, and
environment in and around the Project Area.
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1

.2 Field Investigation and Basic Studies

(1).Field survey and investigations

a)

b)

c)
d)

e)

£)

g)

h)

i)

Carry out inventory survey of the existing irrigation schemes in
the Project Area for evaluating present irrigation methods and
conditions of facilities,

Carry out agricultural and agro-economic survey by means of
inventory survey and interviewing the farmers for evaluating the
current land use, farm practices, crops and cropping patterns,
crop vields, agricultural support services, prices of crops,
marketing of the agricultural products and inputs, etc.,

Conduct soil survey in the Project Area,

Prepare topographic maps at a scale of 1/1,000 for major structures
sites of each irrigation schemes

Carry out geological investigations for the major structures sites
of each irrigation schenme,

Carry out hydrological surveys, including measurement of river

flows, inventory of the existing meteo-hydrological gauging stations,
water sampling for sedimentation and water quality analysis, etc.,
Conduct construction material survey,

Carry out Socio-economic survey, and

Carry out environmental observation in the Study Area.

{(2) .Water and land resources studies

a)

b)

c)

d)

Carry out overall studies on availablility of water and land
resources to evaluate the development potentiality in the Study Area,

Carry out studies on availability and problems with respects to
rainfall, runoff, sedimentation, water quality, etc. on each
irrigation scheme in the Project Area to evaluate potentiality of
water use and needs of water control for each scheme,

Carry out hvdrological analysis at existing and anticipated intake
sites on runoff for formulation of each irrigation scheme in the
Project Area,

Carry out studies on land use. soils, and land capability, geology,
topography, etc. for evaluating development potentials in the
Project Area.

(3) Irrigation development studies

a)

b)

Identify the future irrigation development areas in the Study Area
based on the results of overall studies on water and land resources,

Identify the irrigation development area of each irrigation

schemes in the Project Area on the basis of soils, land capability,
topography, and water availability,
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(5).

(6).

1.3

(1).

(2).

¢) Prepare preliminary layout and design of the major facilities to be
constructed or rehabilitated for each irrigation scheme in the
Project Area,

Agricultural and agro-economic studies
a) Evaluate all available data related to present land use, soil
classification, cropping pattern, crop yields, input levels, and

cultural practices in the Project Area,

b) Recommend practical and suitable cropping patterns, farm practices,
input level, and labour requirement for the Project Area,

¢) Assess the adequacy of existing agricultural support services and
recommend appropriate measures to strengthen such services under the

project, and

d) Clarify the prices and marketing system of agricultural products and
farm input on the project and regional levels, and

e) Evaluate farm budgets for typical farm households under the project.

Agro-infrastructures studies

a) Examine the adequacy of existing agro-infrastructures such as farm
road networks, storage facilities, and other post harvest system, in

the Project Area

b) Prepare plans for improvement of agro-infrastructures for irrigation
development under the project, and

¢) Prepare the preliminary design of the agro-infrastructures to be
provided under the project.

Environmental aspects and women involvement studies

a) Clarify the present constraints to the irrigation development from
the view point of environment in the Study Area,

b) Clarify the present envirommental problems and assess impacts of the
irrigation development on social and natural enviromment in the
Project Area, including losses of social and cultural properties,
effect on wild life, water pollution, etc.,

¢) Assess measures for controlling tropical diseases especially Malaria
and Schistosomiasis, and

d) Clarify women involvement in the present agricultural and irrigation
activities and assess that under project.

Preparation of a Master Plan

Clarify the potentiality of irrigation/agricultural development in the
Study Area,

Analyze the results of field surveys and studies and formulate an
irrigation development plan on each irrigation scheme in the Project
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(3).

(4).

(5).

2.1

2.2

2.3

(1).

(2).

(3).

(4).

area, in which the improvement of agro-infrastructures, proposed
support services, and certain measures required for irrigation
development are to be programmed,

Prepare criteria for evaluating each irrigation scheme in the Project
Area from the view points of technical and economical viabilities,
social impacts, environmental aspects, functions to the future
irrigation development in the Study Area, etc.,

Evaluate each irrigation scheme in conformity with the evaluation
criteria and put the priority order on the schemes for implementation,

Prepare a master plan for irrigation development in the Project Area
based on the results of evaluation of irrigation schemes, which plan
comprises development concepts, development plan of the irrigation
schemes in the Project Area, and the future development plan for the
Study Area.

Work-11: Medium Term Development Programme Study

Select the prioritv schemes to be urgently developed, in the framework
of the master plan,

Prepare the detailed topographic maps at a scale of 1/5,000 on the
whole areas commanded by the priority schemes,

Detailed Plan of the Priority Schemes

Prepare layouts and designs of irrigation facilities and regquired
agro-infrastructures,

Prepare detailed implementation schedule for the irrigation development
of the priority schemes,

Recommend organization and procedures best suited for effective
operation and maintenance of the schemes,

Cost estimate and evaluation

a) Estimate investment cost for implementation,

b) Estimate annual costs for operation and maintenance,
c) Estimate economic cost and benefit, and

d) Evaluate economic and financial feasibility for implementation of
the priority schemes,

Evaluate and describe indirect benefits,
Prepare the medium term development programme which includes

development concepts, detailed development plan, solid implementation
schedule, and required measures for strengthening support services.
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4.

V.

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 investigations for every lines of foreign experts
assigned,

b. Plan and design for irrigation, drainage, and agro-infrastructures.
The above transfer of technology will be carried out in the form of
on-the-job training and seminor during the course of the Study. Overseas
training will also be programmed.

SCHEDULE OF THE STUDY AND REPORTING

The period required for the Study is estimated at eighteen (18) months in

total. A tentative work schedule is presented in Attachement-2.

VI.

The following reports will be prepared in the course of the Study.

a. Inception report : Within one (1) month from the commencement of the
Study,
b. Interim report : Within ten (10) months from the commencement of
the Study,
¢. Draft master plan : Within sixteen (16) months from the commencement
report of the Study,

d. Master plan report : Within eighteen (18) months from the commencement
of the Study.

EXPERTS ASSIGNED
The following foreign experts will be required for executing the Study:

- Team Leader,
Irrigation Engineer,
Structure Engineer,
Hyvdrologist,

- Geologist,

- Soil Mechnical Engineer,

- Agro-infrastructure expert,

- Pedologist,

- Agronomist,

- Agro-economist,

- Socio-economist,
Institutional Expert,

- Environmentalist, and

- Topographic Survey Engineer.

The requirement of manpower input will be about 80 man-months in total.
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VI. UNDERTAKING OF THE TANZANIAN GOVERNMENT

In order to facilitate the smooth and effective implementation of the
Study, the Tanzanian Government will undertake the following measures:

a.

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

to nominate a counterpart group, including a project coordinator
responsible for the Study and resolving any trouble arising throughout
the Study period,

to provide logistic support including office space with appurtenant
furnitures and cleaning and guard services,

to provide the foreign experts with any necessary entry and exit visas,
work permit and travel permit, if required, for the Study in Tanzania,

to exempt the foreign experts from tax and charges for any kind
imposed on or in connection with the living allowance remitted from
abroad and import and export duties imposed on their personal effects,
instruments, equipment, and materials necessary for the execution of
the Study,

to secure permission for entry into all area as required for the
proper conduct of the Study.
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ATTACHMENT -2

WORK SCHEDULE FOR MASTER PLAN STUDY ON
SMALLHOLDER IRRIGATION DEVELOPMENT PROJECT IN
THE CENTRAL WAMI RIVER BASIN

Month

[\S]
Ui
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1 314 671819110 11 12, 13 14 1% 16| 17 18
t

(Note)}"":Field wor&
Work-1:Master Plan Study

1.Data collection and 1 ) i ?
review | e PDeclasionall 1y

2.Field investigation
and basic studies

3.Preparation of
a master plan

Work-11:Medium Term
Development Programme i

1.Select priority
schemes

2.Detailed topographic
maps i

3.Detailed Plan ] ! : --h----i..!

|
]
i
Reporting ‘
1.Inception report A ' ! ’ ]

| | |
2.Interim report . ‘ o i, ‘ | '.

3.Draftt master plan j '
report

4 .Master plan report

Transfer of Technology | )
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2.Seminor
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Ministry of Agriculture and Livestock Development
Mr. Raphael Mhagama Principal Secretary
Mr. Wilfred Ngirwa Commissioner for Planning & Marketing
Mr. Temu R.J. M. Acting Assistant Commisioner for Irrigation
Mr. Simukanga A. L.  Environmental Engineer

President Office
Dr. Jonas Kipokola Deputy Secretary, Planning Commission

Morogoro Region
Mr. O. M. Ishumi Regional Agricultural and Livestock Development Officer
Mr. R.S. Chazua Regional Agricultural and Livestock Development Officer
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Roy Southworth Senior Operations Officer

United Nations Development Programme/Food and Agricultural Organization of the United
Nations (FAO) -
Mr. Philip J. Riddell Senior Irrigation Adviser, Irrigation Department, Ministry of
Agriculture and Livestock Development
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National Accounts of Tanzania (1976-1991)

Foreign Trade Statistics (1989)

1988 Population Census: Preliminary Report

Agricultural Statistics (1989)

Survey of Large Scale Farming Report: Tanzania Mainland 1987/88

Joint Government of Tanzania/World Bank Agriculture Sector Review, Preliminary

N N B L N e

Findings

(7 WM REREFFERE)

7. Living Conditions in Rural Areas of Morogoro Region

8. Field Document No.14, Smallholder Irrigation Development Priorities

9. Water Resources Potential of the Wami Basin

10. Smallholders' Irrigation Development, Morogoro Region - Tanzania

11. Mgongola Irrigation Project Prefeasibility Study

12. Irrigated Agricultural Development in the Lower Rufiji Valley, Prefeasibility Study

13. Lower Rufiji Valley Integration Study Part II Development Programmes and Physical
Impacts Main Report Volume 1 and 2

14. Topographic Map (1/50,000, Coast and Morogoro Regions)

15. Atlases (Capability of Soils for Agriculture, Mean Annual Rainfall, Hydrology, Water
Supplies, Main Export Crops, Forest Reserves, Rainfall Probability, Administration,
Population Distribution, Soils,
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TECHNICAL AID PROPOSAL
FOR
MASTER PLAN STUDY
ON
STRENGTHENING AGRICULTURAL FUNDAMENTALS
THROUGH
ADC NDABIBI NATIONAL FARM DEVELOPMENT PROJECT

PROJECT TITLE

Master Plan Study on Strengthening Agricultural Fundamentals through
ADC Ndabibi National Farm Development Project

LOCATION

The Project Area is a territory of the ADC Ndabibi National Farm (15,600
ha) located in Nakuru District of Rift Valley Province: about 130 km
north-west of Nairobi.

EXECUTING AGENCY

Agricultural Development Corporation (ADC), the Office of President,
Government of the Republic of Kenya

PROPOSED SOURCE OF ASSISTANCE

Government of Japan, through a Technical Assistance Programme of
Japan International Cooperation Agency (JICA)

OBJECTIVE OF THE STUDY

The objective of the study is to prepare a master plan for integrated
agricultural development in the ADC Ndabibi National Farm (15,600 ha)
placing great emphasis on increase of food crop seeds production and
horticultural development (Stage-1). A concrete plan for realization will
be prepared on the priority components in a framework of the master plan
(Stage-2).

BACKGRQOUND

Agriculture is the mainstay of Kenya's economy in terms of its dominant
contribution to gross domestic product (GDP), foreign exchange earnings,
and employment. It produces 27.2 % of GDP and 62 % of export earnings in
1990. Agriculture having employed about 70 % of working population is
expected to generate employment oppotunities for the forecasted population
of 35 million in the year of 2000.

Agriculture in Kenya has fed growing population by means of increasing
staple food production and progressed in self-sufficiency in recent years.
However, serious draught in 1992 exposed unsteadiness of agricultural
fundamentals for self-sufficiency of food and gave the agricultural

sector a warning that the required measures against draught, such as
strengthening improved seeds production, employing multi-commodity

crops including drought-resistant crops, and extention of advanced farm
technology, should be urgently taken.

Horticulture being ranked third among agricultural exports after coffee
and tea has been of major importance for decades and it shares 13 % of
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whole domestic exports in 1990. Vegetables such as French beans, spices,
and Asian vegetables as well as fruits and cut flowers are dominant in
horticulture export. Horticultural sub-sector is borne by the 250,000
smallholder farmers and faces serious constraints to further development,
those are, shortage of proper seeds, higher price of imported seeds for
the smallholder farmers, and poor husbandry practices.

The Government of Kenya intends to clear the present constraints
interfering the futher development in agricultural sector, for the
purpose of both keeping food security and encouraging export, by means of
strengthening the functions of the Agricultural Development Corporation
(ADC). The ADC. one of the Governmental organization for agricultural
development sector under the Office of President, has engaged in
production of improved and certified seeds of staple food crops and
horticultural crops for export and local consumption as well as production
and breeding of various type of livestock. Supply of improved seeds of
food crops with low prices as well as extention ofhusbandry practices to
smallholder farmers are the most important roles of ADC.

The Project as a nuclei for supply of improved seeds to the smallholder
farmers and for extension of advanced horticultural technology will much
contribute to the futher agricultural development in the country and to
consequent achievement of national targets in food security, export
earnings, and creation of employment.

The Master Plan Study is required prior to the implementation of the

Project. The ADC is facing the technical and financial difficulties to
execute the required study.

TERMS OF REFERENCE

The Terms of Reference for the Master Plan Study on Strengthening
Agricultural Fundamentals through ADC Ndabibi National Farm Development
Project are given in the attached paper.

EXPERTISE INPUT

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

- Team leader

- Irrigation engineer

- Design engineer

- Agro-infrastructure Expert

- Hydrologist

- Pedologist

- Agronomist

- Stockbreeding expert

- Livestock industry expert
Agro-economist

- Sociologist

- Environmentalist (water and land conservation)

- Environmentalist (wild life)

- Construction planner

- Topographic survey engineer

-A-2



10.

SCHEDULE OF THE STUDY

The Master Plan Study will be carried out in the following two (2) stages;

Stage-1: Preparing a master plan for integrated agricultural development;

rehabilitation, improvement, and expansion of the existing
agricultural facilities of the ADC Ndabibi National Farm
(9 months), and

Stage-2: Preparing a solid development plan for realization of priority

components in a framework of the master plan (8 months).

The duration of the Study is estimated at 17 months in total.

UNDERTAKING OF THE GOVERNMENT OF KENYA

In order to facilitate the smooth and effective implementation of the
Study, the Government of Kenya will undertake the following measures;

(1).
(2).
(3).
(4).

(5).
(6).

to provide available information necessary to carry out the Study,
to nominate a counterpart group for the Study,

to provide logistic support for the Study team,

to provide foreign experts with any necessary visas and permits for
the Study in Kenya,

to exempt foreign experts from taxes and charges, and

to secure permission for entry into all areas as required for the
proper conduct of the Study.
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(ATTACHED PAPER)

TENTATIVE TERMS OF REFERENCE
FOR
MASTER PLAN STUDY
ON
STRENGTHENING AGRICULTURAL FUNDAMENTALS
THROUGH
ADC NDABIBI NATIONAL FARM DEVELOPMENT PROJECT

Project Title : Strengthening Agricultural Fundamentals through
ADC Ndabibi National Farm Development Project

Executing Agency : Agricultural Development Corporation (ADC),
The Government of The Republic of Kenya

Proposed Source
of Assistance : Government of Japan

I. INTRODUCTION

Agriculture is the mainstay of Kenya's economy in terms of its dominant
contribution to gross domestic product (GDP), foreign exchange earnings, and
employment. It produces 27.2 % of GDP and 62 % of export earnings in 1990.
Agriculture having emploved about 70 % of working population is expected to
generate employment oppotunities for the forecasted population of 35 million
in the year of 2000.

Agriculture in Kenya has fed the growing population by means of increase
of staple foods production and progressed in self-sufficiency in recent
years. However, serious draught in 1992 exposed unsteadiness of agricultural
fundamentals for self-sufficiency of food and gave the agricultural sector
a warning that the required measures against draught, such as strengthening
improved seeds production, employing multi-commodity crops including drought-
resistant crops. and extention of advanced farm technology, should be urgently
taken.

Horticulture being ranked third among agricultural exports after coffee
and tea has been of major importance for decades and it shares 13 % of whole
domestic exports in 1990. Vegetables such as French beans, spices, and Asian
vegetables as well as fruits and cut flowers are dominant in horticulture
export. Horticultural sub-sector is borne by the 250,000 smallholder farmers
and faces serious constraints to further development, those are, shortage of
proper seeds, higher price of imported seeds for the smallholder farmers,
and poor husbandry practices.

The Government of Kenya intends to clear the present constraints
interfering the futher development in agricultural sector, for the purpose of
both keeping food security and encouraging export, by means of strengthening
the functions of the Agricultural Development Corporation (ADC). The ADC, one
of the Governmental organization for agricultural development sector under the
President Office, has engaged in production of improved and certified seeds
of staple food crops and horticultural crops for export and local consumption
as well as production and breeding of various type of livestock.
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Supply of improved seeds of food crops with low prices as well as extention of
husbandry practices to smallholder farmers are the most important roles of ADC.

The Project having the main objective of strengthening the agricultural
fundamentals through development of ADC's typical complex farm with the great
emphsis on increase of food crop seeds and horticultural crop production
will much contribute to the further agricultural development and consequent
achievement of national targets in food security, export earnings, and
creation of employment.

II. PROJECT BACKGROUND

The Project Area is a territory of the ADC Ndabibi National Farm located
in Nakuru District of Rift Valley Province: about 130 km north-west of Nairobi,
the capital city of the country. The area covers 15,600 ha of lands extending
from the west shore of Lake Naivasha to the north-western hilly area. The
elevation of the area ranges from 1,900 m above mean sea level at lakeshore to
2,300 m at the north-western edge of the farm with scattered micro-relieves.
The project area includes a wild life sanctuary, called Crater Lake Sanctuary,
which is far removed from the agricultural development and well managed by ADC.

The project area is characterized by variant climatic patterns with
altitude and topography. There exist mainly two climatic seasons: rainy
season from March to May and dry season from June to February. Mean annual
rainfall during 70 years from 1910 to 1980 at lakeshore is as little as 627 mm,
in contrast with taht of 1,230 mm at the central part of the Project area
recorded during a period from 1988 to 1992. Mean monthly temperature varies
in a short ranges from 16 C to 18 C at lakeshore and varies with altitude.

The Project area is covered by the recent alluvial having sandy texture
with light brownish grey colour. Metamorphic rocks outcrop at micro-relieves
and their skirts. According to the soil tests conducted by ADC, soil reaction
varies from slightly to moderately alkaline. Major nutrients potassium,
calcium, and magnesium are well supplied.

The present land use in the Project area is forest (2,800 ha), food crops
fields (4,050 ha), ranching (7,000 ha), horticultural crop fields (85 ha),
and others (2.565 ha). Major crops produced in the Project area are maize,
wheat, and vegitables such as French beans, carrot, onion, etc. Since no
major stream in the Project area exist, rainfed farming has been carried
out for maize and wheat production. Well mechanized farming with tractors (95

285 HP), conbine-harvester of 120 HP, etc. has been employed for maize and
wheat production. Onthe other hand, labour intensive farm operation has been
carried out for horticultural crop production. In ranching area, ADC manages
beef and dairy cattle breeding and puts sheep to grazing for wool production.
Ground water and water reserved in small ponds are the main sources of water
supply for cattles.

An overhead sprinkler irrigation system is presently available for only
85 ha of horticultural fields at the lake front. Main source of irrigation
is ground water cultivated by the Lake Naivasha. The existing irrigation
system comprises a pumping station, fixed pipe lirnes, movable pipes, and
sets of sprinkler nozzles. Facilities of existing irrigation system have
been deteriorated and irrigation efficiency is now far lower than that
expected. Since the relevant facilities for post-harvest operation and agro-
infrastructures in the Project area are also poor, smooth and effective farm
operation and management have been imposed.
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The Project is aimed at integrated agricultural development in the ADC
Ndabibi National Fram through rehabilitation, improvement, and expansion of
irrigation and water supply systems as well as the relevant facilities and
agro-infrastructures, putting the great emphasis on increse of improved crop
seeds and horticultural crop production. The Project will be one of nuclei for
extention of advanced technology to smallholder farmers of whole the nation.

ADC has successfully harmonized agricultural development with protection
of environment: wild life, land and water comservation in and around the
Project area. Due attention should be paid on environmental protection through
futher development of the area under the Project.

II11. OBJECTIVE OF THE STUDY

The objective of the study is to prepare a master plan for integrated
agricultural development in the ADC Ndabibi Naticnal Farm placing emphasis
on increase of food crop seeds production and hotticultural development.

A concrete plan for realization will be prepared on the priority components
in a framework of the master plan.

Iv. SCOPE OF THE STUDY

The scope of the proposed master plan study (hereinafter referred to as
"the Study”) will be as follows:

The Study will cover:

a. Irrigation development through rehabilitation and expansion of the
existing irrigation system for horticultural crops as well as new
irrigation system for increase of crop seeds production in the
Project area,

b. Agronomic approaches to horticultural crops production especially for
vegetables and other cash crops as well as seeds production of food
crops,

c. Studies on stockbreeding,

d. Agricultural, social, and economic activities which encourage the
integrated agricultural development, and

e¢. Environmental aspects in the Project area and surroundings as well as
women involvement in agricultural activities in the Project area.

The Study will be broadly divided into following two (2) stages:

a. Stage-1 : Preparing a master plan for integrated agricultural
development; rehabilitation, improvement, and expansion of
the existing agricultural facilities based on results of
evaluation of present condition of the Ndabibi National
Farm,

b. Stage-2 : Preparing a solid development programme for realization of
priority components in a framework of the master plan.
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4.

4.

1

1

1.

Stage-1: Master Plan Study

1

(1)

(2)

(3)

(4)

(1)

Data Collection and Review

.Review and analyze all the previous studies, data, and information on

Ndabibi National Farm as well as the previous studies for other ADC's
farms, which related to the crop seeds prduction and horticultural crop
development,

.Review and analyzZe the relevant studies on horticultural development

conducted by the Ministry of Agriculture and other organizations,

.Review and analyze all the previous studies, data, and information on

marketing, institution, human, land and water resources, socio-
economics, agriculture, agro-infrastructures on the Project area and
regional basis, and

.Review and analyze all the previous studies, data, and information

on environment in and around Project area; wild life, land and water
conservation, as well as those on women involvement in the agricultural
activities,

Field Investigation and Basic Studies

.Field survey and investigations

a) Carry out inventory survey of the existing irrigation system in
the Project area for evaluating present irrigation methods, design
features and conditions of facilities, and major technical
constraints to management, operation, and maintenance of the systenm,

b) Carry out agricultural and agro-economic survey by means of
inventory survey and interviewing ADC staff and farmers for
evaluating current land use, farm practices, crops and cropping
patterns, crop vields, agricultural support services, prices of
crops, marketing of agricultural products,

¢) Carry out inventory survey of agro-infrastructures and post harvest
facilities, as well as agro-machinery presently used in the Project
area for evaluating present capacities, features and condition,
and technical constraints to smooth and effective operation and
maintenance of the farm,

d) Carry out inventory survey of cattle breeding facilities including
dairy facilities and water supply system; existing ponds, pumping
stations, and water supply pipe line sysytems, for evaluating
the present capacities, features and condition, and technical
constraints to the smooth and effective operation and maintenance of
the farm,

e) Conduct soil survey in the Project area especially for possible
extension areas of the horticulture crop and food crop seeds
production,

f) Prepare topographic maps at a scale of 1/2,500 for present
irrigation system for horticultural crop production and possible
extension area as well as possible irrigation areas for crop seeds
production and those at a scale of 1/1,000 for major structure sites
of irrigation system, as required,
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g)

h)

i)
J)

k)

1)

m)

Carry out geological investigations as well as ground water survey
by means of inventory survey of existing pump stations for both
irrigation and water supply for cattle breeding,

Carry out hydrological surveys, including observation of small
streams to ponds, inventory of the existing meteo-hydrological
gauging stations, water sampling for water quality analysis, etc.,
Conduct construction material survey,

Carry out socio-economic survey,

Carry out inventory survey of existing farms developed around Lake
Naivasha to assess present similar development in the region from
the view point of horticultural crop production, and

Carry out environmental observation in and around the Project area,

Carry out investigations on women involvement in agricultural
activities in the Project area.

(2) .Water and land resources studies

(3)

a)

b)

Carry out studies on availavility of water with respect to rainfall,
ground water, lake water, and water regulated by storage ponds for
both irrigation and water supply for cattle and evaluate present
water use and control,

Carry out studies on present constraints to water utilization for
irrigation and water supply for cattle with respect to quality and
quantity of water, and

Carry out studies on land use, soils, land capabilities, geology,
topography, etc. for evaluating the present development conditions
and future expansion of the irrigation area.

Irrigation development studies

a)

b)

¢)

d)

Identify the irrigation development area, comprising existing
fields and extension area for bhoth horticulture and food crop
seeds production in the Project area on the basis of soils, land
capability, topography, water availability, and water consumption
of crops,

Fvaluate the present irrigation methods and water management system
and recommend suitable methods and system for the maximum and
effective use of water and land resources,

Evaluate the present conditions of irrigation facilities to clarify
technical constraints to smooth and effective operation and extent
of rehabilitation works of the system, and

Prepare preliminary layout and design of the major facilities to be

rehabilitated and newly constructed for horticultural crops and crop
seeds production in the Project area,
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(4)

(5)

(6)

(7)

Agricultural and agro-economic studies

a) Evaluate all available data related to present land use, soil
classification, cropping pattern. crop yields, input levels, and
farm practices, in the Project area,

b) Recommend practical and suitable cropping patterns, farm practices,
input levels, labour requirement, and requirement of agricultural
machineries,

¢) Clarify present prices and marketing system of agricultural products
and farm input, and

d) Evaluate farm budgets under the Project.
Agro-infrastructures studies

a) Examine the adequacy of existing agro-infrastructures such as farm
road networks, storage facilities, and post harvest system in the
Project area,

b) Prepare plans for improvement of agro-infrastructures for integrated
agricultural development under the Project,

¢) Prepare preliminary designs of the agro-infrastructures to be
rehabilitated and newly constructed under the Project.

Studies on water supply system for cattle

a) Identify the water supply system for cattle breeding in the
Project area on the basis of present land use for cattle breeding,
soils, land capability., topography, water availability, and water
consumption,

b) Evaluate the present water supply and water management system and
recommend suitable methods and system for the maximum and effective
use of water and land resources,

¢) Evaluate the present conditions of facilities of water supply system
to clarify technical constraints to smooth and effective operation
and extent of rehabilitation works of the system, and

d) Prepare preliminary layout and designs of the major facilities to be
rehabilitated and newly constructed.

Studies on cattle breeding
a) Evaluate all available data related to present land use for cattle
breeding, activities for breeding beef cattle, dairy, and wool

production, and facilities for such activities,

b) Recommend practical and suitable system of the cattle breeding for
present purposes and

¢) Examine the adequacy of existing facilities for cattle breeding

system and activities on the present purposes and extent of
rehabilitation works of the facilities,
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(8).

1.3

(3).

2.2

2.3

(1).

(2).

(3).

(4).

d) Prepare preliminary layout and designs of facilities to be
rehabilitated under the project.

Environmental aspects and women involvement studies

a) Clarify the present constraints to agricultural and irrigation
development from the view point of environment in the study area,

b) Clarify the present environmental problems and assess impacts of
future agricultural development on social and natural environment in
and around the Project area, including losses of social and cultural
properties, effect on wild life, water pollution, etc.,

¢) Clarify women involvement in the present agricultural and irrigation
activities and assess that under project.

Preparation of a Master Plan

. Analyze results of field surveys and studies and formulate each

constituent sub-project placing the main emphasis on irrigation
development for horticultural crop and food crop seeds production,

Assess each sub-project from the view points of economical and
financial aspects, social impacts, functions for future development,
and environmental aspects,

Prepare a master plan for integrated agricultural development in the
Project area, which will comprise the development concepts, priority
order for realization of sub-projects, and development programme.

Stage-2: Detailed Studies

Select the priority irrigation sub-project to be urgently developed in
a framework of the master plan,

Prepare additional topographic maps with a certain scale on areas for
proposed major structures, as required,

Detailed Studies on the Priority Irrigation Sub-project

Carry out additional field survey and studies on irrigation, agronomy,
and others, as required,

Prepare a detailed layout and designs of irrigation facilities to be
rehabilitated and newly constructed and required agro-infrastructures,

Prepare a detailed implementation schedule of rehabilitation and
construction works for development of the priority sub-project,

Cost estimate and evaluation

a) Estimate investment cost for implementation,

b) Estimate annual costs for operation and maintenance,
c)_Estimate economic cost and benefit, and

d) Evaluate economic and financial feasibility for implementation of
the priority sub-project.
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(5). Evaluate and describe indirect benefits, and
(6). Prepare a development programme which includes development concepts,
a detailed development plan, a solid implementation schedule, and
required measures for strengthening support services.
4.3 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 investigations for every lines of foreign experts
assigned,

b. Plan and design for irrigation, drainage, and agro-infrastructures.
The above transfer of technology will be carried out in the form

of on-the-job training and seminors during the course of the Study.
Overseas training will also be programmed.

V. SCHEDULE OF THE STUDY AND REPORTING

The period required for the Study is seventeen (17) months in total.
A tentative work schedule is presented in Attachement-3.

The following reports will be prepared in the course of the Study.

a. Inception report : Within one (1) month from the commencement of the
Study,
b. Interim report : Within nine (9) months from the commencement of
the Study,
¢. Draft master plan : Within fifteen (15) months from the commencement
report of the Study,

d. Master plan report : Within seventeen (17) months from the
commencement of the Study.

V1. EXPERTS ASSIGNED
The following foreign experts will be required for executing the Study:

- Team Leader,

- Irrigation Engineer,

- Design Engineer,

- Agro-infrastructure expert,

- Hydrologist,

- Pedologist,

- Agronomist,

- Stockbreeding expert,

- Livestock indudtry expert,

- Construction Planner,
Agro-economist,

- Sociologist,

- Environmentalists, and

- Topographic Survey Engineer.

The requirement of manpower input will be about 80 man-months in total.
The proposed assignment schedule of foreign experts is shown in Attachment-4.
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VIi. UNDERTAKING OF THE GOVERNMENT OF KENYA

In order to facilitate the smooth and effective implementation of the
Study., the Government of Kenya will undertake the following measures:

a.

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

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

to provide logistic support including office spaces with appurtenant
furnitures,

to provide the foreign experts with any necessary entry and exit visas,
work permit and travel permit, if required, for the Study in Kenya,

to exempt the foreign experts from taxes and charges for any kind
imposed on or in connection with the living allowance remitted from
abroad and import and export duties imposed on their personal effects,
instruments, equipment, and materials necessary for the execution of
the Study, and

to secure permission for entry into all areas as reqguired for the
proper conduct of the Study.
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WORK SCHEDULE FOR MASTER PLAN STUDY ON
STRENGTHENING AGRICULTURAL FUNDAMENTALS THROUGH
ADC NDABIBI NATIONAL FARM DEVELOPMENT PROJECT

Attachment -3

Work JTtems

15 14 17 18

Stage-1:Master Plan Stud

1.Data collection and

review

2.Field investigation
and basic studies

3.Preparation of
a master plan

Stage-2:Detailed Studies

:Home work|

lat fielld

ity

1.Select priority
sub-project

2.Additional topographid
maps

3.Detailed Studies

Reporting

1.Inception report
2.Interim report

3.Draft master plan
report

4.Master plan report

Transfer of Technology

>

1.0n-the- job training
Z2.Seminor

3.0verseas training

YTYTT PLITY ]

ielld work

ccasionally
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ASSIGNMENT SCHEDULE OF FOREIGN EXPERTS FOR
MASTER PLEN STUDY ON
STRENGTHENING AGRICULTURAL FUNDAMENTALS THROUGH
ADC NDABIBI NATIONAL FARM DEVELOPMENT PROJECT

Attachment-4
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7. Stockbreeding Expert | ;
I i
8. Livestock Industry Ex { f
9. Agro-Economist EELEXY BT
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11.Environmentalist A == E
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6. Topographic Survey En
[Required Men/Month] F|H otall
(Stage-1) 37 14 51
{Stage-2) 15/ 14 29
{Total) 52 28 80
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TECHNICAL AID PROPOSAL TREH -2
FOR
MASTER PLAN STUDY
ON
IRRIGATION HORTICULTURAL DEVELOPMENT PROJECT
IN
THE UPPER TANA RIVER BASIN

PROJECT TITLE

Master Plan Study on Irrigation Horticultural Development Project
in The Upper Tana River Basin

LOCATION

- Meru, Embu Districts of Eastern Province and Kirinyaga District of Central

Province: about 150-200 km north-east of Nairobi.

EXECUTING AGENCY

Tana and Athi Rivers Development Authority (TARDA),
The Government of The Republic of Kenya

PROPOSED SOURCE OF ASSISTANCE

Government of Japan, through a Technical Assistance Programme of
Japan International Cooperation Agency (JICA)

. DBJECTIVE QF THE STUDY

The objective of the study is to prepare a master plan for irrigation
horticultural development in the Upper Tana River Basin through evaluating
development potentiality of six (6) existing irrigation shcemes (8,310 ha
in total) in the basin.

BACKGROUND

Kenya has a long tradition of exporting agricultural products in which
export-oriented horticultural products have been of major economic
importance in terms of their dominant contribution to foreign exchange
earning. Horticulture, being ranked third among agricultural export after
coffee and tea, produces 13 % of whole domestic export in 1990.

One of the most serious challanges of Kenya 1s to create employment for
rapidly growing population forecasted as 35 million in the year of 2000.
Horticulture, especially for vegetables such as French beans, chillies,

and Asian vegetables, has labour intensive nature. Since the economic
importance of horticulture is futher enhanced by its high demand for labour
force as well as high monetary returns per land unit, the Government of
Kenya casts horticulture in a role of priority target of future development
in the agriculture sector.

Horticulture borne by 250,000 smallholder farmers presently faces serious
constraints to futher development; those are, insufficient extension
services and lack of irrigation system. Rainfed farmings without any
irrigation system as well as insufficiency of extension services have
caused poor quality of products and rather low unit yield than expected.
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10.

In order to accelerate development in the horticultural sub-sector, the
Government intends to clear the present constraints through realization of
irrigation horticultural development projects.

The Upper Tana River Basin, which is blessed by abundant land, water,

and human resources for future development, has been selected as the
initial target for irrigation horticultural development. Tana and Athi
Rivers Development Authority (TARDA), the Governmental organization having
responsibilities in development of the Tana and the Athi river basins, will
conduct the Project.

The Master Plan Study is required prior to the implementation of the
Project. The TARDA is facing the technical and financial difficulties to
execute the required studies.

. TERMS OF REFERENCE

Terms of Reference for the Master Plan Study on Irrigation Horticultural
Development Project in The Upper Tana River Basin are given in the attached
paper.

. EXPERTISE INPUT

The following expartiate experts and engineers will be required for
executing the Study:

- Team leader,

- Irrigation engineer,

- Structure engineer,

- Hydrologist,

- Geologist,

- S0il mechanical engineer,

- Agro-infrastructure expert,
- Pedologist,

- Agronomist,

- Agro-economist,

- Institutional expert,

- Environmentalist, and

- Topographic survey engineer.

SCHEDULE OF THE STUDY

The Master Plan Study will be carried out within fourteen (14) months on
the following steps:

Step-1 : Field survey and investigation : Field work
Step-2 : Studies and formulation of constituent

irrigation schemes : Field and Home work
Step-3 : Preparation of Master Plan : Home work

[UNDERTAKING OF THE GOVERNMENT OF KENYA

In order to facilitate the smooth and effective implementation of the Study,
the Government of Kenya will undertake the following measures:

(1). to provide available data and information necessary to carry out the

Study,
(2). to nominate a counterpart group for the Study,
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(3). to provide logistic support for the Study team,

(4). to provide foreign experts with any necessary visas and permits for
the Study in Kenya,

(5). to exempt foreign experts from taxes and charges, and

(6). to secure permission for entry into all areas as required for the
proper conduct of the Study.
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(ATTACHED PAPER)

TENTATIVE TERMS OF REFERENCE

FOR
MASTER PLAN STUDY
ON
IRRIGATION HORTICULTURAL DEVELOPMENT PROJECT

IN

THE UPPER TANA RIVER BASIN

Project Title : Irrigation Horticultural Development Project
in The Upper Tana River Basin

Executing Agency : Tana and Athi Rivers Development Authority (TARDA),
The Government of The Republic of Kenya

Proposed Source
of Assistance : Government of Japan

I. INTRODUCTION

Kenya has a long tradition of exporting agricultural products in
which export-oriented horticultural products have been of major economic
importance in terms of their dominant contribution to foreign exchange earning.
Horticulture, being ranked third among agricultural export after coffee and
tea, produces 13 % of whole domestic export in 1990.

One of the most serious challanges of Kenya is to create employment
for rapidly growing population forecasted as 35 million in the year of 2000.
Horticulture, especially for vegetables such as French beans, chillies, and
Asian vegetables, has labour intensive nature, of which labour reguirement
ranges from 370 to 400 labour-day/ha, equivalent to about 1.5 times and 4.5
times of those for coffee and maize, respectively. The economic importance
of horticulture is futher enhanced by its high demand for labour force as
well as high monetary returns per land unit. The Government of Kenya casts the
horticulture sub-sector in a role of priority target of future development in
the agriculture sector.

In the horticultural sub-sector, there exist two (2) production systems;
smallholder and estate, operating parallel to each other. Pineapple and
cut-flowers are based on estate production and vegetables are primarily
smallholder based. Smallholder production presently faces serious constraints
to futher development; those are, insufficient extension services and lack of
irrigation system. Rainfed farmings without any irrigation system as well as
insufficiency of extension services have caused poor guality of products and
rather low unit yield than expected. In order to accelerate development in the
horticultural sub-sector borne by 250,000 smallholder farmers, the present
constraints should be urgently cleared by means of irrigation development with
sufficient extension services.

Tana and Athi Rivers Development Authority (TARDA), the Governmental
organization having a responsibility in development of the Tana and the Athi
river basins, has intended to proceed irrigation horticaltural development in
the upper Tana river basin where the future development would be blessed by
abundant water and land resources, proper climate, and long experience in
horticultural production.
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The Project, having the main objective of irrigation horticultural
development in the upper Tana river basin, will much contribute to increse
of smallholder farmers' income, improvement of living standard, activation
of regional economy, and consequent growth of national economy in terms of
foreign exchange earning and employment generation.

II. PROJECT BACKGROUND

The Project area is defined as the territories of six (6) existing
irrigation schemes scattered in alluvial plains developed from eastern and
southern skirts of Mount Kenya. The area covering about 8,300 ha of lands is
located in Meru and Embu Districts of Eastern Province and Kirinyaga District
of Central Province; about 150-200 km north-east of Nairobi, the capital city
of the country. The elevation of the project area ranges from 800 m to 1,400 m
above mean sea level.

The climate of the Project area is characterized by two (2) seasons;
rainy seasons {(March to May, November to December), and dry seasons (June to
October, January to February). Mean annual rainfall during the period from
1988 to 1990 at Embu town, southern part of Mount Kenya, is 1,083 mm and that
at Meru town, the eastern part of the Project area, is 1,207 mm. More than
80 % of annual preciptation at both towns occurs in the rainy seasons. The
Project area is in Lower Highland Belt to Upper Midland Belt categorized by
agro-ecological zone sysytem, where the mean monthly temperature varies from
15 C to 18 C (Lower Highland) and from 18 C to 21 C (Upper Midland).

Many streams flow down eastern and southern slopes of Mount Kenya to
the upper reaches of the Tana river. The streams, tributeries of the Tana
river, would be the main sources of the Project. Water discharges flowing
down in the streams are moderately stable. The mean monthly discharge of
the Rupingazi river, water source for one of the existing irrigation schemes
in the Project area, varies from a minimum of 1.55 m3/sec. in March to a
maximum of 7.22 m3/sec. in May.

The soils in the Project area are classified as Nitsols, which have
primarily brown to reddish brown coloured silty clay texture. Gambisols in
western part of the Project area and Ferralsols in lowlying area in eastern
part are less observed. Generally, soils in the Project area have moderate to
high fertility and are suitable for cultivation of various crops.

Major crops presently grown in the Project area and surroundings are
vegetables, maize, tabacco, and potatoes. Except for small part of the Project
area where irrigation systems exist, cultivation of these crops fully depends
on rainfall. Draught in 1992 seriously damaged production of these crops
in the Project area and surroundings. Farm operation practices in the Project
area is of labour intensive type of smallholder farmers. Lack of extension
services on farm practices, input levels, etc. to the smallholder farmers as
well as lack of irrigation system have caused low unit yields and less
qualified products.

General features of six (6) existing irrigation schemes in the Project
area are described below:
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Present Total Present

Name of Scheme District Irrigation Potential Crops
Area(ha) Area(ha) Produced
Ishiara Embu 32 140 Vegetables
Kibirigwi Kirinyaga 100 300 Vegetables
Kunati Meru Planned 1,050 (Vegetables,
Cotton, Maize,
Tabacco)
Mitunguu Meru 400 2,500 Vegetables,
Maize, Tabacco,
Potatoes
Rupingazi Embu/ 80 1,800 Vegetables,
Kirinyaga Cotton, Maize,
Tabacco
Thanantu Meru/ 300 2,520 Vegetables,
Kirinyaga Cotton, Maize,
Tabacco
Total 912 8,310

The National Water Master Plan prepared by the Government with an
assistance of the the Government of Japan in 1992 referred to the above
irrigation schemes and put high priority for realization on Kunati and
Rupingazi schemes among eighteen (18) large scale irrigation schemes studied.
The Water Master Plan Study examined irrigation schemes to berehabilitated
and newly constructed from the view points of five (5) aspects; water
availability, present status of scheme, population impacts, environment,and
economic viability, in which every aspect has equal weight in evaluation of
the schemes. As the second step after the Water Master Plan Study, futher
study based on regional emphasis in development, assessment of wider aspects,
and a detailed plan of each irrigation scheme would be required for preparing
a solid programme of the irrigation horticultural development in the upper
Tana river basin.

IITI. OBJECTIVE OF THE STUDY

The objective of the study is to prepare a master plan for irrigation
horticultural development in the upper Tana river basin through evaluating
development potentiality of six (6) existing irrigation shcemes in the basin.
Due attention should be paid on proper irrigation development to the maximum
extent in each scheme.

IV. SCOPE OF THE STUDY

The scope of the proposed master plan study (hereinafter referred to as
“"the Study”) will be as follows:

a. Irrigation development through improvement and expansion of existing
irrigation system to the maximum extent for increasing horticultural
crop production,

b. Agronomic approaches to horticultural crop production especially
for vegetables and other cash crops suitable for regional and basin
characteristics,

c. Agricultural, social, and economic activities which encourage

horticultural development in the Project area, and
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d.

Environmental aspects as well as women involvement in agricultural
activities in and around the Project area.

The Study will be broadly divided into following three (3) steps:

a.

b.

C.

Step-1I : Reviewing data and information relevant to horticultural
development in and around the Project area and carrying
out field survey and investigation on six (6) existing
irrigation schemes and their surroundings,

Step-I1 : Assessing results of field survey and investigation
and carrying out required studies for formulation of each
constituent scheme in the Project area, and

Step-I1II : Preparing a master plan comprising development concepts,
development priority of constituent schemes, and a solid
programme for realization.

4.1 Step-1; Field Survey and Investigation

(1).Data Collection and Review

a)

b)

c)

Review and analyze all the previous studies, data, and information on
six (6) existing irrigation schemes,

Review and analyze all the previous studies, data, and information
relevant to horticultural crop production on project and regional
basis,

Review and analyze all the data and information on human, land and
water resources, socio-economy, agriculture, agro-infrastructures,
environment, and women involvement in agricultural activities, in and
around the Project area.

(2).Field survey and Investigation

a)

b)

c)

d)

e)

£)

Carry out inventory survey of six (6) existing irrigation schemes in
the Project area for evaluating present irrigation methods, design
features and conditions of facilities, and major technical constraints
to management, operation, and maintenance of the schemes,

Carry out inventory survey of the schemes for evaluating potential
expansion areas for irrigation development,

Carry out agricultural and agro-economic survey by means of inventory
survey and interviewing farmers for evaluating current land use, farm
practices, input levels, crops and cropping patterns, crop yields,
agricultural support services, prices of crops, agro-industries, and
marketing of agricultural products in and around the Project area,

Conduct soil survey in the Project area especially for possible
expansion areas of the schemes,

Prepare topographic maps at a certain scale for major structure sites
of existing irrigation schemes, as required,

Carry out geological investigations in existing irrigation schemes as
well as their possible expansion areas,
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g) Carry out hydrological surveys including measurememt of water flow
discharge in the rivers which would be the main sources for irrigation,
inventory survey of meteo-hydrological gauging stations, and water
sampling for assessing water quality, etc.,

h) Conduct construction material survey in and around the Project area,
i) Carry out Socio-economic survey,

j) Carry out environmental observation in and around the Project area,
and

k) Carry out investigations on women involvement in agricultural
activities in and around the Project area.

4.2 Step-2; Studies and Formulation of Each Constituent Irrigation Scheme
(1) Water and land resources studies

a) Carry out studies on availability of water with respect to rainfall,
runoff, ground water, and water regulated by ponds and small dams, if
any, and evaluate present water use and control in the Project area,

b) Carry out studies on present constraints to water utilization for
irrigation with respect to sedimentation and water quality, and

¢) Carry out studies on land use, soils, land capabilities, geology,
topography, etc. for evaluating the present development conditions
and future expansion of the irrigation area in each scheme.

(2) Irrigation development studies

a) Identify an irrigation development area of each irrigation scheme;
existing fields and extension area, on the basis of soils, land
capability, topography, water availability, and water consumption of
crops,

b) Evaluate present irrigation methods and water management system and
recommend suitable methods and system for the maximum and effective
use of water and land resources,

c) Assess present conditions of irrigation facilities to clarify
technical constraints to smooth and effective operation and
maintenance, and evaluate extent of rehabilitation works in each
scheme, and

d) Prepare preliminary layout and design of the major facilities to be
rehabilitated and newly constructed for each scheme.

(3) Agricultural and agro-economic studies

a) Evaluate all available data related to present land use, soil
classification, cropping pattern, crop yields, input levels, and
farm practices in the Project area,

b) Recommend practical and suitable cropping patterns, farm practices,
input levels, labour requirement, and requirement of agricultural
tools and machineries,
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c) Assess an adequacy of existing agricultural support services and
recommend appropriate measures to strengthen such services under the
Project,

d) Clarify present prices and marketing system of horticultaural products
and farm input,

e) Assess present condition of agro-industries in and around the Project
area, and

f) Estimate benefits generated in each irrigation scheme and evaluate
farm budgets for typical farm households under the Project.

(4) Agro-infrastructures studies

a) Examine an adequacy of existing agro-infrastructures such as farm road
networks, storage facilities, and post harvest system in each scheme,
in consideration of the expansion of the scheme,

b) Prepare plans for improvement of existing agro-infrastructures
or newly providing them for the horticultural development under the
Project, and

c) Prepare preliminary designs of the agro-infrastructures to be improved
and newly constructed under the Project.

(5) Construction planning studies

a) Study methods applied to construction of the Project facilities based
on results of construction material survey, available labour forces in
and around the Project area, and familiarity in Kenya, and

b) Estimate unit costs for construction works and procurement works
required for the Project through assessment of unit prices for
construction material, labour charge, and charges for construction
equipment available in Kenya and/or imported.

(6) Emvironmental aspects and women involvement studies

a) Clarify present constraints to agricultural and irrigation development
in the Project area from the view point of environment,

b) Assess impacts of future irrigation horticultural development on
social and natural environment in and around the Project area,
including lossess of social and cultural properties, effect on wild
life, water and land conservation, etc.,

c) Assess measures for controlling tropical diseases especially Malaria
and Schistosomiasia, and

d) Clarify women involvement in present agricultural activities and
assess that under project.

(7) Formulation of each cnstituent irrigation scheme

a) Prepare a development plan for each existing scheme, comprising
proposed irrigation system, required agro-infrastructures, procurement
programme of agricultural tools and machineries,

b) Prepare a tentative schedule for construction of project facilities
in each irrigation scheme,
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c)Estimate project costs and benefits of each irrigation scheme and
evaluate economic and financial viabilities in development of the
scheme, and

d)Recommend proper institution for operation and maintenance of each
scheme.

4.3 Step-3; Preparation of a Master Plan

(1) Prepare criteria for evaluating proposed development plan of each
constituent scheme from the view points of technical and economical
viabilities, social impacts, environmental and women involvement
aspects, and functions to future irrigation horticultural development
on regional level,

(2) Evaluate development plan of each constituent scheme in conformity
with the evaluation criteria and put priority order on each scheme
development plan,

(3) Prepare a master plan for irrigation horticultural development in the
Project area, comprising development concepts, development plan of each

scheme, and a concrete development programme for realization of the
schemes, and

(4) Recommend required measures for protection of environment and
improvement of women involvement in agricultural activities.

4.4 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 investigations for every lines of foreign experts
assigned,

b. Plan and design for irrigation, drainage, and agro-infrastructures.
The above transfer of technology will be carried out in the form

of on-the-job training and seminor during the course of the Study.
Overseas training will also be programnmed.

V. SCHEDULE OF THE STUDY AND REPORTING

The period required for the Study is estimated at thirteen (13) months
in total. A tentative work schedule is presented in Attachement-2.

The following reports will be prepared in the course of the Study.

a. Inception report : Within one (1) month from the commencement of the
Study,

b. Interim report : Within six (6) months from the commencement of
the Study,

¢. Draft master plan : Within eleven and a half (11.5) months from the
report commencement of the Study,

d. Master plan report : Within thirteen (13) months from the commencement
of the Study.
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VI. EXPERTS ASSIGNED

The following foreign experts will be required for executing the Study:

Team Leader,

Irrigation Engineer,
Structure Engineer,
Hydrologist,

Geologist,

Soil Mechnical Engineer,
Agro-infrastructure Expert,
Pedologist,

Agronomist,

Agro-econonist,
Institutional Expert,
Construction Planner,
Environmentalist, and
Topographic Survey Engineer.

The requirement of manpower input will be about 80 man-months in total.
The tentative assignment schedule of foreign experts is shown in Attachment-3.

VII. UNDERTAKING OF THE GOVERNMENT OF KENYA

In order to facilitate the smooth and effective implementation of the

Study,

a.

the Government of Kenya will undertake the following measures:

to provide available information and data necessary to carry out the
Study, including maps, statistics, meteo-hydrological and geological
data, socio-economy, and previous study reports relevant to six (6)
existing irrigation schemes,

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

. to provide logistic support including office spaces with appurtenant

furnitures,

to provide the foreign experts with any necessary entry and exit visas,
work permit and travel permit, if required, for the Study in Kenya,

to exempt the foreign experts from taxes and charges for any kind
imposed on or in connection with the living allowance remitted from
abroad and import and export duties imposed on their personal effects,
instruments, equipment, and materials necessary for the execution of
the Study, and

to secure permission for entry into all areas as required for the
proper conduct of the Study.
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Attachment-2

WORK SCHEDULE FOR MASTER PLAN STUDY ON
IRRIGATION HORTICULTURAL DEVELOPMENT PROJECT IN
THE UPPER TANA RIVER BASIN

Work Items

Month

9

10

18

11 12 IJ 14

(Step-1)
Field Survey and Investi

atiion

1.Data collection and

review

2.Field survey and
investigation

(Step-I1)
Studies and Formulation

Constituent Irri. Schel

1.Basic studies on
various fields

2.Formulation of each
constituent irri.
scheme

(Step-11I1)
Preparation of a Master

1.Preparation of
Evaluation criteria

2.Evaluation of each
constituent irri.
scheme

3.Preparation of a
master plan

4 .Recommendation on
environment and women
aspects

Transfer of Technology

1.0n-the-job training

2.Seminor

T P

3.0verseas training

(LIRTTY

trarodicarins

H

(the);
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TENTATIVE ASSIGNMENT OF REQUIRED EXPERTS FOR

MASTER PLAN STUDY ON

IRRIGATION HORTICULTURAL DEVELOPMENT PROJECT IN
THE UPPER TANA RIVER BASIN

Attachment- 3

Month Men-Months
Experts Required

2 134|567 |89 10| 1] 12131415} 16| 17|Field Home | Total

1. Team Leader meeguaabane s —— 6.5 6.513.0
2. Irrigation Engineer S T ) T R o L 6.5 6.513.0
3. Structure Engineer R LR 3.5 2.00 5.5
4. Hydrologist Notq: :| Field work .0 - | 3.0

=|=+ | Homel workl in

5. Geologist Japan 0 - 30
6. Soil Mechanical Engr. 3.0 - | 3.0
7. Agro—infra. Expert 4.0 - | 4.0
8. Pedologist .00 -1 3.0
9. Agronomist LR EET 5.5 2.00 7.5
10. Agro—-economist LR EERI EERICEEE EEEY EE 3.5 5.5 9.0
11. Institutional Expert " 3.0 1.0 4.0
12 Construction Planner AL LR 2.0 2.00 4.0
13. Environmentalist LY 3.0 1.0 4.0
14. Topographic Survey Eng. 400 - | 4.0
Total 53.5 26.5(80.0
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TRER-5

—

Mr. W. K. Kilele
Mr. A. K. Tuikong

o

Mr. Josiah Kilele
Miss. Purity Thigira
Mr. Lincoln Langat
Mr. David Kamau
Mr. Christopher Saina

Agricultural Development Corporation (Headquarter)

Managing Director
Agricultural Manager

Agricultural Development Corporation (Ndabibi Farm)

Senior Complex Manager
Assistant Complex Manager
Assistant Engineer

Technical Officer

Dairy and Sheep Farm Manager

3. Tana and Athi Rivers Development Authority

Mr. D. W. Masika
Mr. A. A. Ali

Mr. P. C. Kamau
Mr. E. K. Maritim
Mr. Murakaru S. W,
Mr. S. W. Warima
Mr. Colin Read

Mr. W. M. Kariuki

4. Ty =T HAKELE
TR B

5. JICA BB
& B—ER
ZH /A

Managing Director

Deputy Managing Director
Planning Dept. .

Livestock and Wildlife Dept.
Agricultural Dept. Manager
Principal Operations Dept.
Kiambere Project Team Leader
Water and Geology Dept.

—%ERE

auj

BB B
EERBLIEME
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1. Five Year's Development Plan (1989-1993)
2. Statistical Abstract (1991)

3.  Economic Survey (1992)

(% FIl LR FR-EFERE)

4. Tana and Athi Rivers Development Authority Forward Planning (1986-1996)
5. Thanantu Valley Irrigation Project Feasibility Study Volume I Main Report
6. Rubingazi Irrigation Project Feasibility Study Volume I Main Report

(¥ ¥ Y ¥ RERREEE)
10. ADC Supplement (Standard Newspaper, December 27, 1992)
11. A Brief for the ADCA Mission to ADC Ndabibi on 22nd-26th February 1993
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