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Appendix-4 Ltst of Donor Assisted Agricuftural Projects
Cate-

Typeof Start End

No. . Tnle cf !’rolecls 7 Finanadcier : L Kwatha
) ‘ ) go : Finance Yéar Year :
1 CIDA-MA Planning Projects Arip . Canada CV.Funds 1981 1992 5,000,000
2 National Early Waming System b P s Gt 1982 1993 126,047,000
3 Suppod Agncultural Planning __Adp  Sweden Grant . - §979 1991 - 55000000
4 North-Wester Area Development propzt In - IFAD Loan 1983 1999 259,460,000
$ Kaboaipo bngim Development Project In - Sweden Grant - . 1978 1993 49,760,000
& Gwembe Irngation Development Projéet in - Geanany Granl 1687 1996 o ‘
7 Guiembe South Dexelopment Projoct i NS G 1972 4993 56615000
3 Soybeat Rescarch and Developaxent " Res - Canada ~ Grant o 1998 36700000
-9 Adaplive Research -~ Res  Sweden Grant - 1982 1995 15,510,000
. L . Netherlands - ; L N
10 Agricultural Engincering ‘ Res . Swoden - Grant 1979 LT (284,795,000
__11_Building Infrastuctusal Rescarch : Res  GRZ GRZ 1974 LY 40,000,000
‘ : : ' © Sweden o
Ciopping Research (Maize, Sorghum, Mitlt, - 'Nonvay : o .
12 psture and Vegetables) . Res - potbeclangs Ot 1980LT 16,247,000
‘ o _Germany
_ ITA . "
13 Cereal Research . Res  (AFNETA)  Grant 1980LT 61,864,000
s : Canada L
14 Fibér Rescarch ' ‘ Res  GRZ - GRZ 1980 LT - §,200,000
13 Food Legumes Research Res  GRZ GRZ 1981 LT . 12,850,000
{6 Oitseads Research Res - Wkt o lsBILT - 15,800,000
: : Canada - _
17 blant Genelic Resources Rtsearch - Res  Canada - Granl 1986 LT - 10,248 000
‘g: 18 Root and Tubers Reséarch Res . Sweden - Grant 1986 LY 8,000,000
E {9 Tree and Plantation Crops Res . GRZ GRZ 1986 LT 18,500,000
.20 Vegetable Protection Rescarch _ Res  Sweden Grani - 1985 LT -~ 10,850,000
21 Plant Protection Rescarch Res - GRZ GRZ 1981 LT . 9934000
22 Livestock and Pasture Research - Res = Sweden Granl 1985 LT . 80,000,000
23 Soil Research = - Res  Swoden Granl . 19B1 1995 - 30,000,000
34 Zambia-China Rie Project - Res  China Grant 1975 1993 - 10,600,000
25 Zambia-Canada Wheat Credit Scheme Fin Canada - Grant 1092 1993 26215000
26 Maizs and Fertilizer Storage Phase Il Mkt Canada cv. Funds i £32,440,000
27 Animat Oisease Controt Project Eastern Provines Vet EEC - Grant 1979 1992
78 Animal Disease Control (Westém Province) Vet . Netherfands - ¢v. Funds 197901 45,150,000
2% Hides and Skins _ Vet GRZ GRZ 1981 1995 12,400,000
30 Foot and Mouth Disgase Contrd! Vet EEC Grant 1931 LT © 30,150,000
31 Quarantise Services Vet - GRZ GRZ © 1981 LT 8,850,000
32 Catila Discase Control : Easliémn Province Vel GRZ _ GRZ = 1986 LT T8,000.000
33 Corsidor Discase Control ' Vet GRZ - GRZ O 19R9LT - 21,000,000
34 Catile Development Programme (LP) - Vet Netherlands  Granl 1989 1995 10,750,000
35 Boondmics of Fick end Tickbome Discase Vel O Gunt | 100,000,000
36 National Arhl'cral lnso:mmahon Semccs . Yet - Netherdands - Grant COOMLT - 20,300,000
37 Animat Vadcine Production Vet ' EEC -~ Grant 198G 1994 39,000,000
- 38 Veferinary Research - T Vet UNDPAAA  Grant 980 LT 77,100,000
39 Masabuka Traditional § arm Developownt - Vel Japan - Granl 1989 1995 - 3,633,000
40 Kalomo Tselse Contr()l ) : Vet - EEC - Granl 1985 1993 20,154,000
41 Regional Twm&'l‘r)panosomras:s Conlrol Vet EEC Grant 1985 1995 - 50,900,000
Y 42 SADCC Regional Tralaing Cealsé Fof Vet BEC - Guant 19801995 1,040,375,000
“Toypandsoniasis . - e : o g
43 Agricultural Training {Moozc) T Tm | Sweden - Grant 1979 1992 30,000,000

44 Agriculural Trainlng (Mpika) C Tm - Swoden - Grant 1979 1992 . 30,000,000
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. Cate- -~ Typeof Start End

No. Titte ofProjecls s F?Hiﬂéier SRR LT Y Kwacha
: gory Financé  Year Year
4% hatlonal Resmueea Duelopmcn! College - Tm' S\\cdcn Graal 7 1979 1992 - 33,000,000
- Neiheclands/E Cootribution. | o ag el
46 Palabma Dau} Trammg lnsutmc Tn EC J o funds I979. 1992 2.0.659,090_
a7 ls,:‘::inu‘::d“ Development P"”{’“ pr“b”" Ext. EEC: - Grant - 1988 1993 342,248,000
48 Small Dairy Divclopment Extersion FAO____Ext__FAQ__ Gram 1983 _1991_117,642000
49 Rice Development (Northem Province) ~ Bxt- EEC - Granl 1983 1994 _IU,G-Q,OOO
30 Central Provineg Maize Development .~ Mkt EEC - "~ Grant 1982 1994 166,000,000
51 Fish Culturé Adaptive Reséarch Fis___Norway “Granl (1987 1992 - 899,000
52 Lake Kariba SADCC Projoct S Fis gc";‘;“;’m " Grant 1991 1995 169,113,000
33 'Fish Halch-':r‘y Fféjecl Fis _Japan . - ev.funds 1991 1993 22 530000
. UNDPf . ~y dA A
54 Aquacu!ture Project (N/Western Prow&ce) Fis " AFRICARE (_imnl L 2.I ,900,000
3% Lake Tanganyika - Fis  Finfand - Grant - 1992 1997 50900000
36 Lade Kariba Small Fisherics Development Fis _ Gemmany  Grant ‘ 7280000
57 Valley Development : _ Ext. GRZ GRZ l93_8 1998 6,585,000
Agricultural Irrigation, Research and Ii - Netherlinds  Grant 1989 1994 73,729,000
Developmeat ] =
39 frrigation Rehabilitation Scheme I FAOQ . _ Grant - 1988 1998 4,000,000
60 Imnpated Production Program In  GRZ GRZ 1988 1998 3000000
61 Farm Block Development ] ~in_° GRZ . - GRZ - 1986 1996 23645000
62 Pig Development Vet 1975 LT : 13,520,000
63 Dairy Development : ' Vet 1974LT - 8730000
64 Baloka Dairy Cross Breading Dc\elopmenl Vet EEC Grant 1979 1993 3,000,000
63 Pouttry Developmeat Vet GRZ GRZ_ 1970LT ___8,100000
6 National Soil Conservation & Agfo-forasuy _F:Si Sweden . Grari 1987 1692 227,000,000 @
> extension ) . . . . . B
67 Oxca Supply TraLmng , Vet GRZ GRZ _ 1970 1996 . 94630006
68 Small Scale Wheat Extension Ext Canada O™ 1089 1991 26228000
. . _ c.v.funds ‘ N .
69 Women Agricultiral Dovelopment Ext FAO  Contribution 1982 LT 6,200,000
70 Coffes 1 Development (Pipcting) ____li DA Loan 1997 1951__ 80,830,000
g:;fﬁ;[’““"p“‘e‘“ Project (Easterm I Swodkn  Grant 1971 1993 2,260,000
72 World Bank Fisheries Development Project Fis * IBRD' - Grant 1985 1990 -
3 gz’g“:m Dovelopakent Projoct (Northeen 0 e ks Grant 1993 1993 2,260,000
Production of Discase Resistant varicties (ML, . . ' _ ) ‘
T4 Makuly) _ Rcs Bclg;_;_:_m Grant 193? _
73 Tstetse Applicd Research Trammg Project Vet UNDP/FAQ Grant 1985 1990
76 Agricultural Mechanization (Eastern Prmmce} PEM ltaly Grant 1990 1990
77 Research and Dc\elopnml of Cashewnut Rcs laty Girant 1985 1999
8 Agsiculture for Local Commuml) D«.\.e!opmcnl Ext  Swoden Grant 1987 1993
79 Post harvest fosses Control Phv_ UNDP__ Granl 1987
80 Immigation Developawent Project (LF) I . Swoden . Grant 1979 1992
81 Livestock Development (Western Provinge) Vet _ Netherlands - Grant . 984 .
82 Ext¢nsion Treining (Western Provinge) . Ext  Nethertands  Grant ~ 1980 0
83 Terise ¢ontrol Rescarch Profact . Ve Netherdands - Grant 1936
84 Vitlage Agricultiné Programnse : Ext " Noeway - Grant 19751991 i
85 Soil Survey Unit Rés - Nooway - Grant §977 199t -, -,
’ § AR . U 8
[S’:;p::)nr; 1)0 ‘Agricultiral Edgmo.nng (Eastern Res  Swoden Greant Ci901 1993 125,000 ;
87 Cropc'clcnsmn Lime, HQ Ext  Sweden Granl 4.1980 _1990 '
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Cate- : Typeof Stait End

No. - Title of Projec(s ) R Financier o . . Kwacha
. - gory - Finance  Year Year
88 ;‘)‘g:f“ of Crop Prodiction ihogy goba Res BCCINGO) Grant 1986 1991
89 Kawambwa Teéa Schemc oo B EEC - Grant i977 1989
50 Pulod Schemes tmigation G faky “Grant {984 -
Y Ma:ietl;ng .Managemcnl Assistancé foc Food . MK FAO ) Geant 1989
92 Dam consu'uchonandMad’unﬁ} for LDS Ii - Japan - Grant - |988
93 Input Suppor Programimé Fin EEC: ~ Grant .. 1987
94 Techni¢al Assistance to N/Westen Pro‘mce i IEAD Geant 1683 1989
Area Development Project - :
Assistancé (o Agnicultural Productioo Units in e ;
95 Draught Arcas Fi5 FAO Grant 19.8?. .
96 Cotton Reseaich - - Res . France Grant 1981 1992
97 Zamberi Training Farm Col!egc Ten - laly Grant 1985
98 Supply of Veterinary Dmgsand Tranapm Vet Haly- Granl (987
Vehicles L : :
99 Exténsion Training Officer Exi - Netherlands  Grant 1984
100 Wonica's Extension Project (TA) © - Ext Ngthedands - Grant 1982 . §990
101 Rehabilitation of Mongu Abatioir Vet Nethedands  Granl .
102 Lake Kanba Fisheries, researchanddc\e!opment Fis SADC/ Grant - 1991 1995
: Germany .
Assistance (0 MOA Planning Division i . :
103 Moniténing and Evalvation . Anp ) UK_ ) Grant 19?-7 1990
104 Fisheries Research (OSAS) _ Fis UK Grant 1979 1991
165 Velerina:ysen'ices'andeeiscCooﬁol (0SAS) Vet UK - Grant 1983 1991
106 [l};itsa::!;tanon ofMassc} l-'crgussfm Tractors P&M UK Grant 1988
Lo ZambnaAgncuﬁu:a! Training Planmngand Ext . USA Grant 1987 1993
Development
Training Field Personnet in Tsetse and . ; _ ,
108 Trypanosoimiasis Vet § FAOQ Gl'aI:Il (TA)
Strategic tick Control and immunisation agamst Y
199 ick bome diseases Vot Denmak - - Grant
110 Crop Extension Lima (Nocthern Prov mce) Ext - . Sweden Grant -
11 Crop Exténsion, Lima (L/P} e . Ext Swoden -Grant
112 Farm Management Support Project. Ext - UK Grant _ .
13 Agriculturel Marketing and Processing M IBRD - Loan 1592 1997 8,500,000 000
[nfrastructure Project . ) ) : ‘ i
114 Wheat Development Project Phase 1 - Ext  Canada Grant 993 '
s Smallholder Development Pm_;ccl {Coolial £\ ppe Grant - 1994
Province} : _ .
- 116 People's Participation ' Ext Netherfands — Grant 1991
117 Maize and Food Legume lmpm\cment .. _Res UNDP - Grant 1992
: Strengthening of Technical Support to . - . ,
1S Agriculiusal Extcasion Sorvices Ext UND? Grant (TA) 1992
119 Agricultural Extension and Tram_ur‘ag Ptogrammc Ext  Finland Grant o 1992
120 Animal Draught Power/Cattle Dovelopmient  P&M_Finfand — Grant
Irrigation Development Project : o
121 | (NWestem Provinge) - ln . Gfr@afa) Grant - |9?3
122 Animal Power Technolegy ch;m T P&M  Germany Grant _ 1993
123 Smaltholder Dairy Devefoprcnt Project Vet IBRD______ toan 1982 16,758,000
12 4 Zambia Agncul;un Rcsca:chmdﬁucnsm Rés - .rlBRDfADFIN LoanGrant 1987 1995 2.881.540,000 -
_ Projoct  enway - ’
125 Smaltholder Scmces Rchab:hiallon 5 Ext IFAD - Lo;;n 1998
_#26 Kaunga Rural Developmient Project . 'lri 'Japan, Granl _ LoR7 1994
S :ﬁ{;‘.gml \’é'(iﬁcauon S!ud} I'or De\ek)pnml Japan Gont 1988 1992
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C Cale- .. . Type of .S'Ian‘ End

No. Title of Projects EbfY : &I;r!sncier Finance Yesr Year Kwacha
128 Agncullural V:I!age development (Kanakantapa) ti Japan G I9‘90 1996
129 'Macha Cattle de\eIOpmeni Area Ext__ Netherlands  Grant 1993
130 Sénanga District Suppint Programme i - Nethectands _Grant 1995 -
131 Adaptive Research Planning Tcam Res . . Netherslands -« Grant Lo 1994
132 Kalabo Aenicultural Project Phase 18 - In Nethelands Grant 1992
133 Land and Water Management Projoct In - Netbedands  Granl . - 1994 L
134 Adaplive Research and Development Res - Nethérlands = Grant 992 L
135 Draught Power (Westera Provines) . P&M Netherlands . Grant - 2 R :
National Anima] Draught Power - Co - ' '
otdination Program P&M. l\elbcrlands Qr_am _ 1995 .
Palabana Animal Draught Power Training - &M Netherdas conteibotion S
137 Project _ _ PEM N N ands s/ &, funds . :.1992 )
" 138 Rice Promotion Programme in Lui valley “Res | Nethedands - Grant 1994
o T T TAFRICARE ., .
139 Oils Seeds Development Projest ‘ Res (NGO) . NGO
140 Given Training Famt T tm__ SNV (NGO) NGO
e . HarvHelp
141 f?ommumty Development : Ext (NGO) NGO
; " Roman |
142 Catholic Agricultural Rurat Youth Movement I - : Catholic NGO
o  church (NGO) .
143 Exlensic\nand'rréir'ﬁng_ Support Programme ~ Ext  Nooway  Grant 1995 .
144 Adaptive Research Planning Team Res  Norway - Grant ] 1995
145 Soil Productivity Research Peogramme = Res  Nooway . - Grant - 1996
146 Support to Agriculiural Engmocnng. HQ Res ~ Swoden Grant 1992
147 Women in Doveldpment Ext - Sweden CGrant o - 1982 1992 . oo ‘
148 Sced Controt and Cortification Institute Rés  Sweden . Grant 19927 22,870,000
149 Seed Training Programme . Res  Sweden | Grant 1992 - 21 000,000
150 Suppont 16 ARPT, HQ Res  Sweden Grant . 1993 -
151 ARPT Nutrition . _Res  Sweden - Grant - : 1995 -
152 Support 10 ARPT - Luapula Pmnno, . Res  Swaden Grant 1995
153 Support to ARPT - Eastern Provinee " Res . . Smxlea . Grant 1992 :
154 Assistance to NRDC Tm.. UK - Grant L1992
155 Adaptive Research planning Team : -Res © UK ~_Grant - 1993
156 Land Us¢ Planning (OSAS) Arip UK Grant S 199):
Support to Meéchanisation & Tillage Research ‘ . e
1517 (OSAS) Res: UK : Granlt . 99
Household Food Peoduction, Nutrition and ;. , ‘ ' AR
LS8 e Cenaion FISUN Grant (TA) w92
159 Assistance o Soil Scicnce Department____ Res . USA__. Granl 1992
160 Support to Department of Agriculiure . Anp - Germany -Grant sl
161 Integrated Ruraf Nutrition Projoct ] [ " Germany Grant . 199
162 Luangwa IRDP Phase Il (MOA Componints) Ii ~ Norway Grant '
Sna\ongaAgncuiture&Agrol‘oru!q ' > i o T
163 Development Frst Gcmyt_n} . .:Gr_e.m_l_ T 1994
' _ : ‘ Ronian _ o
$64 Cinci Wa Babili anning Projoct _ i Catholic NGO . " 1993
g  churck (NGO} L
s Sumglhcmngl’oodScscunl) &Numtam ES  FAD - A 1993 - )
mﬁmtonng B . : : . : . . i
166 Masese Agricultural Project ' I Neth¢rtands -~ Grant I992 e ' 5§<
167 Expont Diversification - F/S_ WorldBank Loan - mz 1993 7,138, 50000
168 Horticultural Development Ext  GRZ 3 GRZ A9 AT 19,000,000
169 lntemalmnal Red Lotust Orgammum Yot GRZ. . - GRZ _ 88,200,000 -
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Cate-

Typeof Start End

No. Title of Projects - Finangier . . Kwacha
gory Finante Year Year

170 \Valcr Reticulation and Fencing Fis GRZ GRZ ) 3,000,600
171 Fish Culture Dévelopment Projeit " Fis  Netherlands  Grant 1987 1992  22,2135000
172 Fishérics Bmldmg_ " Fis GRZ GRZ 1986 1996 10,910,006
173 Restocking of Itezhi-tezhi Dam Fis ~GRZ GRZ 1990 1992 4,700,000
174 Fish Development Project Fis GRZ GRZ E985 1993 10,000,000
175 Chaputa Horticulture Training Ceolre T GRZ GRZ LT 12,910,600
176 Kalulushi Farm Collige Tm . GRZ | GRZ, 17,000,000
177 Popota Tobacod Collcae T GRZ - GRZ LT 271,084,000 .
§78 Agricultural Communication Cenlbre Ext  GRZ - GRZ 1992 1994 300,000,000
179 Golden Vatley Research Programme Res GRZ GRZ 15,000,000
180 Stafl Housing MAFF (Construction} Ext GRZ GRZ 975 LT 239,286,060
188 Credit Facilitics to Small Scale Farmers Fin GRZ Loans LT 1,000,000,060
182 Ficld Education _ Ext - Sweden Grant LT 8,505,000
183 Co-operative Developnxnt Fund ‘Fin = GRZ GRZ LT

184 Cattte Markeling (Westém Provinee) Mt GRZ . GRZ - LT

_185 Rural Storage Facilities M GRZ GRZ LT

186 Katele Training Collége (Rehabilitation) Tm = GRZ GRZ LT 500,000
187 Mazabuka Institute of Aniral Science Vet GRZ GRZ LT 10,998,000
£88 Chilubi Fish Developmant Fis GRZ " GRZ LT :

189 Women's Appropriate Technology Programme Edt GRZ ‘GRZ LT

190 N)mgombl and Fiwandu Development Ext GRZ " GRZ LT

Programme .

{91 Tazara Corridor Ext  GRZ _GRZ LT

192 Buleya-Matima Lzigation Schéme i GRZGSDP gf“& (981 LT

193 Stail Accommodation (Rehabilitation) MAFF  Ex GRZ . GRZ 1975 LT 5,000,000
199 Agriculturel Provincial Buildings Ext _GRZ GRZ 10,800,000
193 Aquaculture for Local Community Fis ~ GRZ GRZ 5,500.060 -
196 Planning, Feasibility Studics and Monitoring Res - Sweden Grant 1980

197 Agrieuliaral Surveys and Planning Anp GRZ GRZ 7,800,000

Forést Resources Managenent Study fot Zambia ' :

198 b Forests in South-Western Zambia Frst_ Yapan Grant 1993 1995

199 Mongu Rural Development Arip  Japan Grant 1994 1995

200 Veterinary Medicine Research Study Vet Japan Granl - 1993 - 1996

Note) Arp: Agricultural Planning, Ext: E\lﬂ\SlOﬁ, F/5: Food Security, Fin: Financial, Fis: Fisherics
Fest: Forestry, Iri: Irgation, Mkl Marketing, P&M: Animal Power & Mechanisation
Phy: Post Harvest, Res: Research, Tm: Tralning, Vel: Veterinary
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CHAPTER.1 PriESENT STATUS OF IRRIGATION -
i..l Irngauon Pro;ects in Zambla
1. 1 1 To(al Irngahon Area

Hisloty of irngatio'n developmenl' is not so long in Zambia. Irrigation development ivas

initiated in early 1960s, and proceeded by both sectors of Government and commercial basis.

Goverament or state- irrfigation projects were vigorously exccuted 'in’ late: 19605 and in
1970s. : _

“There is no accurate information on acreage of irrigated area and focation at this stage.

However, some of important and valuable information have been given from Land
Husbandry Section, Depaﬁment of Agrlcul!ure (DOA), Mmislry of Agriculture, Food and
Fisheries (MAFF). For encouragmg those data, present irrigation status was surveyed n
the current water use survey and the water right survey. Questionnaire survey was
addmonally conducted for commercial farmers. However, the questionnaire sufvey was not

able to obtain good results dué to limited number of answers (about 25%). Present status

of irrigation has been éstimated by the current water use survey for the govemment projects
and by the water right’ survey for the total irrigation acreage and water use in Zambia. The

‘national tolal lrngated area is estimated at:53,020 ha at present. Out of the national total,

commercial sector is estimated achieving 58% or 30,820 ha of irrigation, while the
government achieving 42% or 22,200 ha. Consequently, commercial sector contributes

‘more than the govemment on ircigation developnient. Provincial composﬂion of irrigated

areas is summansed in Table 1-1.

Present Irrigated Area in ])g{~  Season

Total Ierigated Areat 53,020 ha (Dry Scason Crop)
¢ Commercial Farms: : - -30,820 ha (53 %)
Government Errigation Projecls: 22,200 ha(42 %)

Small Holders Irrigation Projects: 210 ha( 1.0%)

~ Medium Scale Irsigation Projects: 1,690 ha( 7.6%)

" Large Scale Irsigation Projects; 20,300 ha{ 91 4%)

Table 1-1 Estimated Dry Season Irrigation by Province
District Irrigation in Dry § Water | Wheat | Sugar | Coffee | Tea | Citrus |Banana| Vegeta] Flowers
Séason¢ha) § ((0D0 b (ha) | cane | (ha) | (ba) | Fruits | (ha) | bles | (ha)

. . T qmdday)] | tha) : (ha) ' - (ha)
10 Lusaska -} 5,671 10.7%|  490f 3,327 a 22 ol  336] 44| 1,736 209
20 Copperbell | 9,294 17.5%|  803| 2,978 of 1,057 o 1,684 46| 3,493 36
30 Central ] 6,525 12.3%| . 563 2,585 ol 349 ol 1,315 13| 2263 0
140 NAVestern S 522 1.0% 15 0 of 215] -0 21 1] 255 0
50 Western - | 7 - 0.0% ol 0 o of o K I 0 0
60 Southein | 19,222 36.3%| 1,661 4,616} 13,000 - 485 6] 462 72| 3594 0
70 Luapula 139 . 4.0%| U 18s 0 ol 03| ol s8] 3200 69s 3
80 Northern | 9,143 17.2%] 190} 0 ol 3633 o 2,631 433 2415 !
90 Easlern 97 0% - 43) 150 e i o 107 17 212 0
Zambia ] 5303 100.0% 4,588 l3,656 11,000 6,185] 140] 7,155] 9731 11,663 249
] 100.0% 25.8%] 24.5%! 11.9%] 0.3%] 13.5%] 1.8%] 22.0%| 0.5%

_ (N’o{e) Imgaléd area ié éstlmalcd b) Waler Righl Sun e) I'}94 shmsn Tﬁblc t- !4 (lmgalcd arca as of 1993}




As shown in Table 1-1, the irrigated area is concentrated 1o Southern Province at’ about
36 %, and followed by COpperbeh and Northern at'17.5 and 17.2% respecnvely Western
Province is the most behind in irrigation development that lrnga!lon is not yet developed.
Eastern, North-western and Luapula Provinces are also behind in lrngauon chelopment
sharing 0.9%, 1.1% and 4.0% respectwely _ :
Table 1-2 shows the composmon of i lrrlganon arcas of both sectors of govemment and
commercial farms. : s

_Table 1-2 Sector Composition of Irvigated Area by Province

Province Government Commercial Farms | © Total Irvigation
Irrigation Project 2 Aréa(3)
Ay o i :
(ha) o) | tha) (%) (ba) (%)
16 Lusaka 22700 102% 3404 1%l sond| - 10.7%
26 Copperbelt’ 4,301 19.4% 4,993 162% 9291  17.5%)
36 Cenlral 8 00%| 6,517 “2L4%| 6525  12.3%
46 N/Western 10l - 00% 502 . 7%l 0 sl o oW
50 Western ‘ 3l . 00% B | 0.0% ST 005
68 Southern S 7] 66.3%) 4,508] . 14.6%0  19,222]  36.3%
70 Luapula Cos63( 25wl o 1ste] olsaw| 2139 0%
806 Nerthesn - © o321 1.4% 8,822 28.6%| 91431 17.3%
90 Eastérn - 8 00%| 489 el 497 0w
Zambia - 22,002) - 42%]  30,821] o 58%] s53.023] 100%
. (Note) ' . C '

(1): Referring to Table 1-8.
(2): Sublracting Governmental Irrigation Project from Total lrngatcd Area. . :
(3): Referring (6 Table 1-1. o L | _ %

“Figures -1 and 1-2 show the provmmal composition of i lrngatlon projects of both sectors.
Government irrigation pm}ecls are concentrated to Southerm Province, Its share reaches to
- 66% of total government irsigation area, but contrarily less allocation in other provinees.

Figure -1 Distribution of .  Figure 1-2 Distribution of

~ Governmental Irrigation- ~ Commercial Invigation Farms
Projects '
) Fasleém Lusak
Northem ' ' : : 2% b";:f/a
Luapula 1% . Lusaka - Norhem L .
3% - 10% : 28% Copperb
: Copper- ' ck
1584 : Luapaul o
. an
Southe T ; -_S YN Central
Boem _ _ Southem 1%
b I | R 5% N
: ' ’ o - Westem
_"2%

¥

On the other hand, as shown in thure I-2 the |rr|gated commercual farms d;slnbute morc
‘ umformly to the country. It is remarkable lhat the sharé of Northern Province teach¢s to
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28%, lhat is the Jargest share in the country, foltowed by Central, Copperbe!t and Southern
Provmces

- me present status of :ircigation menuoned above, present condmons of irrigation are
considered as following: :

a) In the northein region, irrigation development will be more expanded by commercial
basis, if the rural road and electric networks are improved or expanded more, because
stable and cheaper water resources are existing such as perennial river flow and adequate
ralnfail in rainy season,

b) Allhough the somhem tegxon is closer to the large market, such as Lusaka, the share of
commercial irrigated farms is low comparing to the number of commercial farmers. In
the southern region especially in Southera Province, water right is so severe that

~ irrigation expansmn is restncted by less water avaltabﬂny and difficulty on issue of water
right.

As shown in Table 1-3, the irrigated area is concentrated into the Kafue River basin, that
.~ shares more lhan half of the total irrigated area of the counlry The irrigated atea is scarce
in the main stream basin of the Luangwa, but concentsated in the tributary basin Lunsemfwa
in Central Province. The Luapula and Chambeshi river basin shares 22.6% of the national

total.
. " Table 1-3 Irrigated Area by River Basins _ ,
‘;g River Basin ___ |Tanganyika [Chambeshi |Luapula jKafu¢ [Luangwa|Zambezi |Eastein [Total
Irrigated Area (ha) 3713 5954) 5401f 30,007] - 8.488]- 2774 23] 53,020
Percent (%) : : - 0.7 11.2 10.2 56.6] - 160 5.2 0.4 100.0

(Note) Details are described in Table 1-15.

1.1.2 Government Irrig’alién Projects

{1) Ca:tcgories' of Govemment Irriga(io’n Projects

A list of government unganon prcgects was obtained from the DOA. By the list, there are
44 government (state) irrigation projects in Zambia. The slate ungatlon projects are

generally classified into following four categories.

* Table 1:4 Classification of Government Irvigation Projects

- [State Irrigation Projects} - Approx. | - Beneficiaries | Number of | Preseat

- | Irvigated Area) © - b Projects | Aeveage

~ (ha) s : e {(ha) -
L Large Scale PrOJccls aver 2,000 " Stale Companics 6 Projccts 20,300
" [2. Medium Scate Projecis| 100 to 2,000 | State Companics - ] 7 Prejects 1.693

“[3. Small Holders Projecis | 210 400 . | Sniall holder farmers | 31 Projects 209

4. Small Scale Pro;ccls ' !css |h'1n'2' Snnl!holdcr |‘1rmCrs Unknown L
A T T I : ' 44 Projects | 22,202

(notc) Dctalis arc shmm in 'I‘ab!c 1-8 lo I l 1.

5.::;@
ity

There excist Iarge number of small scale trng_,auon projects through the country, but exact -
number and present status are not known by the DOA. In above categorics, acreage
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classification is not defi ned so clear in MAFF. The large and medium scale ‘irrigation

projects are now pnvahsed under liberalisation of the government policy. The targe and -

medium scale :rnganon projects are generally operated effectively. However, the small

holders irrigation projects are not ﬁ:lly operated in the most cases due to many reasons of -
difficulty. ' Some small holders irrigation projects are not operated dué to financial and

equipment difficulties.

(2) Acreage of Government Irrigation Projects by Category

Table 1-5 shows the acreage ‘of government lrngatton pro;ecls by the scale of project in.
each provmce As shown in the table, almost goVernment irrigation is shared by thie large

scale irrigation pro;ecis in all provmces

Tab!e 1-5 Govérnment Irrlgatn‘m Area by Scale of Progect and by Pr0vmce o

Province . Irrigation Arca by Scale (ha)
Large Medium Small- Total
_ i . - Holders
Lusaka 2,000 220 : 50 2270
|Copperbett © 3,000 0 B | C 3,000
|Central | - L300 : 0 B 1,308
NWestern | - 0 A + I 10 10
Weslémn 0 . 0 7 7
Southérn 14,000 - 610 104 14,714
Luapula -0 - 353 . 1o 363
. |Northern o .. . 310 1 S
. |Eastern 0 0. '8 8
|Totat | 20300 U693 209 22,202

{Note) Detailed in Table 1-9.

(3} Large and Medium Irrigatiun Schenies

Table 1-6 presents the list of farge and medmm scale lrngauon prOJects There are 6 Iarge

scale lmgauon projects and 7 medium scale irrigation projects, totally 13 projects. ; Totat.

irrigation area is about 22,000 ha. Out of 22 000 ha, the large scale i 1mgallon projects share
92% of total area.

Major ircigated crops in these projects are sugarcane, wheat and cotton i the large scale

irrigation projects, while coffee, banana and tea in the medium scale 1mgauon projects. -
Since sugarcane, wheat and collon can be exlenswely cultivated by a iarf,e mechanised
farming system, those crops are cuftivated in the large scale irrigation projects. On the

other hand, other labourable crops such as coflee, banana and tea are cultivated in the
medium scale irrigation projects. However, such faboiirable cn’ops gwe much higher value
added than former crops. Due to decline of wheat and cotton prices, crop diversification
has been practised in the large scale irrigation projects. It is reported that wheat and cotton
have been abandoned and diversified 10 flowers (marigold) and paprika in Masstock
Irrigation Project. Such crop diversification will bc 1mp0rtam to manage the Iarge imgauon'
project. . o o o

According to the Current Water Use Suiv‘éy, total water use of '!'arge and mediuvin scale

I-4




irrigation projects is reported at 24.00 m3/sec: Umt irrigation rate is csumaled at about 1.0 -
lit./sec/ha from water use. ,

_ Table 1-6 Large and Medium Scale Irrigation Projects

Project Name " Proviace Water Use : River " Arca :Crops

Large Seale Irrigation Profect (m3/sec) (Lit/sec/ha) ‘ (ha)

1 Mpongwe Central 0.97 075 Groundwater 1,300 234

2 Kaleya . Southern 0.25 013 Kafue 1900 6

3 Nakambala - - Southérn 1274 1 107 Kafue 11,900 6

4 Masstock "Lusaka 200 * (L0 - - Kafue S 2000 L3

5 Gwembe .- Southern .,  2.10 * (1.80)  Lake Kariba 2,100 - 1.3
16 Munkumpu Copperbell 30D * (1.00) Lupala 3000 3

Sub-Tolal - 21.06 1.04 20,300  (92%)

Medium Scale Irrigation Project (m3/sec) (Livsecrhay {ha)

I Naiga © Southern 1.75 287 Kafue 610 - 12,3

2 Zambia Coffce ° Nonhern - 021 0.68°  Lukupa, Sl 2

3 (2 ptojects) : Kabulukulo :

1 Kawambwa Tea Luapula 0.66 146  Luano 153 5

5 Mununshi Banana  Luapula 0.10 * ©(1.00) - Mununshi - 100 7

6 Chiawa Lugaka 002 ¢+  (100) Zambezi 20 7

7 Chanyanya Lusaka 020 *  (100) Kafue : 200 8

Sub-Total . 2.94 1.73 : 1,693 { 8%)

Total . . ' C 2400 1,09 21,993 (100%%)

(Notes) 1) ‘1 includlng Kaleya and Mazabuka Councils. * : Estimaled. .
Crops: 1 =cotion 2 = coffe¢ 3 =wheat 4 =soybean 5=ea 6= sugarcane
- 7=banana 8 = Rice

(4) Smaliholders Irrigation Projects

A list of smallholders lmgauon projects was also provxded by the Mmlslry of Agricuiture,

Food and F |shery
Table 1-7 Smaltholders Irrigation Projects o
; . Number  Present Total - Present Waler - Future Water
" Province - of ' .Ir_rigqtion lrngab!c _ Use Use
: Prajects . (ha) - (ha) ~ {lit/sec) ‘(litfsee)
Lusaka 3 50 140 50 : 40
Cepperbelt 3 ot 11 1 148
Ceitral 1 8 g B 3
N/Western S _ 10 o300 10 300
Wesiern ' 2 "7 17 7 - 17
- Seuthern, 7 104 _;93 104 193
~ Luapula 8 10 <18 10 1s
Northern - T B R 7 SRRTTPRNTUS W1 ) AEENTRNIR | B Co 1,000
Eastern - 5 T T 1 . g8 . i3
Toial . .31 S 209 1958 209 1958
(Note) ' ' '

- 1) Walér use is cstimated at | 0 htfsr‘m
© 2) Detail dcsmpuons are hstcd in Tablc -9

1 : Smallhofders ung,anon pro;ecls are coumed to 31 pro;ects in the country, but present
operatlonal acreage is only 209 ha because most of projects are not well' ope?aled dué to
various dtfﬁculues on financial, technical and orgamsauonal aspects, To'solve and iniprove
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such difticulties, DOA reported to FAO that the key factor for solution is to establish and
eacourage the farmers association for operation and mainténance of the project. .

These smatiholders i 1mganon projects are generally packaged with the résettlement projects,
which aim the people able to settle sustainablly shifting from - other - places. ~ Those
resettlement projects have been amplemented by various following aims:

<Aims !‘or ReSenlement Projects>

- removing the people from the shifting. cultlvalmn aréa to conserve forests, and to
ensure farmers stable farming.

- o provide farms as possable earaing measures te young people or renred men for:
stable life. :

Present waler use of these smatthotders irrigation projects is very limited at abou_f 0.21
m3/sec due to non-operation of project in most cases. However, it will increase to’'about
2.0 m3/sec if operated fully.

Small Scale Irvigation Projects

~ A large number of the small scale i irrigation projects are scaitered in the counuy However.
exact information of these projects is not available. -

This prOjeCt aims to supply water to sma!l individual village for domestic, cattle and
supplemental irrigation water during dry season as well as in rainy season. Figure 1-3
shows the typical small scale irrigation project.

Figure 1-3 Typicat Small Seale Irrigation Project

a ﬁ 1lla_g:]

?uckcl R
ilrngallon

The smatl scale irrigation pchcls were constructed in all provinces wgorously in 19705
However, the small scale itrigation projects have not been constructed since late 1970s.”
The projects are now under no care of the government, and no records are remainéd in

MAFF. The projects were surveyed in the current water use sunrey, but no |nformatxon :
were obtained from the Provincial Agricultural Oftice on the pro;ects

The reasons of abandon of the smallf scale i ;m;,auon pl‘OjeClS are summansed as below

a) The pro;ecl works well during ralny season, but it dnes up wnhm few momhs aﬂer rainy.
season due to shallow storage of water by evaporanon and seepage. .
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b) The weir height is limited at 5 m height in this project. Therefore, storage water depth is
too shallow to keep waler during dry season. :

c) The wllager faces to severe difficulty on maintenance of lmgated crops mainly vegetables
for home consumptlon and cattle waler

il
Eweo'
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Table 1-8 List of Irrigation Schemes by The Government of Republic of Zambia
- B . - Schemes yoad
Province . Operational Schemes . _;\nn_op-cnbor.ul lSchcmcs Imp::n:n‘:m:t .
. frigated  Planed ) . . ‘ ..
N Beme S No. . bome . Wo. Scheny
No. Se o) oy () ek (ha) ]| No. hemte  (ha)
10 Lusaka o-1 Chiawi 20 A0y We 0 Chisaps _io
Q-2 Chanvanyva 00 1,000 )
o3 Massiock RO00 - 300
o1 Kanstantapa 30 30
e Q-5 Kaungs W 100
20 Coppestult _
O-6 o1y Meorgwe Dovelopamnt 1,300 35000 N-2 *1) ipafu &
Company
AMunkumpu lrﬁgaﬁon
o1 Project Qochangs Farmsy M990 3000
0-3%  *l) Masaiti Farm Instineie 1 b
©- 9 *1) Chapuh 0 60
30 Ceniral 0-10_*1) Mutambaute 8 %
40 N'Westerm Ikelenge Pineapple :
O-i1 Irciaation Scheme ic 300
50 Westemn 0- 12 Wamushakénde 7 7 1 3 Nskatoya 1]
60 Southe watey: .
P ooy ey Keloa SmaliHolders 1500 22000 N-3  Kafwamtda
Company . .
o Bulcya Malima n 30| N-4 Chiyabi 10
0-15 Shwwind 1§ 40 .
0- 16 Lusitg 13 13
0- 17 Zambea Training Farm 0 40
0O- 1§ *1) Nalanbala Sugar Esiores 10,000 17,000
O-19 Gi\cm.bc Development 5100 2,100
Company
0-20 *)) Nanga 610 1,750
O- 21 *3) Nkandsbive 10 1
70 Luapota : s _
N . , Renand Misabiot
0- 22 *1) Kawarmbwz Tea Schéme 453 5000 N- 5 Vegelable gl 1-2 1
Scheme
Scheme
. . Chiposa Kamang
o ;:‘:c‘:‘n'j"‘ Banana 00 100 N-6  Mubende 1] 13 Cotlee
Scheme Scheme
- Chembe
0.3y  MutumbiCoffee 10 0l N7 Vegeudle 10| - 4 Kazembe
Sehémne ) )
Scheene
Chama
Neg Vegelabbe 1
. Scheme
80 Notthcrn O- 25 *1) Lukuln Norh TRRY
0- 26 *1) Ngoli Coffke 2 *2)
0- 21 41) Kateshi Coflee 30 800 }
90 Eastern 0- 28 Malungwa 5 SEN-9  Mwase ]
- 29 Lukunye 0 10 :
O 30 Vo 3 16
- 3l Lusowe 0 io
10 Lusaks 'S Projects 2270 4,700 1 Projechs to 0 Prajeuts [
20 Copperbek 4 Projects £301 B 561 L Projects 0 0 Projects C
30 Cenival 1 Prejects |4 8 0 Projects [ © Prajects [
40 NWestern 1 Projects 0 300 6 Projecks 6] 0 frojocts [
50 Westurn 1 Prejects 7 1 0 Projects 0 1 Frojects it
60 Southzin 9 Projecis 1,713 22033 2 Projects 6] 6 Projects 0
10 Luspula 3 Projects 363 6701 4 Projects 33 3 Prajects 10
20 Northérn 3 Projects 3 4,800 O Frojesiy 6] O Prajects v
9 Eastérn 4 Projecis E 41 1 Projecis 0] 0 fiojcuts 0
Toist = - 3 Projecis 20,30% 38,990 9 Projects C138] 4 frojects 20

(Note) 1) Aceage s nol defined in case Mank, 2) Aorcage depends on MAFF cxcept 41 and *2 (*5, *2: Corrent Water Use Sourvey)
2)%2: Ascaof Ngofiis h:dudrd in the area of Kateshi 3) Locations are shown in Figuee 149,
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Table 1-9 List of GRZ levi igation Schemes’ classified by Water Dewlopmml Method

Project Calegory Locatien . . Zambdia Waier Source tafake | Conresance| lerigated (ha)
Code  Project Name Co-!f st Province | Bratnage] Roer Seian Tuaxe] Cum T weie [onas] Facmrr Faclaey Furure | Pesent
Smal Hekders Scheines - 3 ) . . . 190 iy
1 Xanabaerd - Ot Lok Rurd fLosada AZ-20 !.m!u.wa L fweie Pump Pipeling M 2
53 Chipga - b tJlosak Rosst JLusika AR-Y) 2 3 Dand I L
— - —ry -
£33 XKmnpa o5 S INLages | Jiesks AL-§ Raunge Weir Craciy ?f::e 400 =3
55 ﬁ:«:::m o3 b= .\'&.ﬁ!\ér'd C'oppube. 3 AK3 Kl..'\ae_ Kamacait e Pump 1 1
S 3 ipaty N Mlchingats {Copperted | AX pafs | . Pasips _ [Pipeline ) [
& ¢ Chaila o3 B T AXA s 1 ﬁ Pumps_ IPipetive 0 o
$- 7 Ahdambaule Gt © M|screnje 0 [Centrd AL-S M smbaule Weir ity {Canadl ] 5
§ 8 Dflenge . Ot M[Mwindungs [N Wrdera AZ-A Sk efi Wewr Genity 1o M0 1
59 Nomuoshekende | QeI $1[Mongn Redern AZa3 Card Graiy  leod h
£ Naitada X} SNkl Vedern YR ) T 1‘ q
5 i1 Kalwanbila X3 - 48Choma | Souhers A2.1% o henima Crurm . Pipelina 4
511 tesde [ §7g Savongs Southera 2213 [2amben Putngs  [Ceat 13 o
5y DmmbedTrahing oy . 6ChRnde [ souhers AZAp [tambes pumpy | beline’ 1 x
fam - I T Canat
& M Chivshi N4 43|Guenbe ; {Southern MEAY (dambed Kanba Pumps . [Canals ¢ [}
5 13 Buloa Maling o-u &)Sinspongwit [ Souhern ALY [Zambes {Karida Pumps ' [Pipelire » B
5 b Neodadbwi o & [smuongar [souhern - AZ8 [rttwr foam [ Pump Canad 1] v
S 13 Siuwinda 018 Olspaiongat |soutem ] aziy [zantes I':m‘b- Pumps :‘z::"‘ " 19
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Prefect Name from [ by by by by Categors
Stall alders Schemes - : )
5 I Kanakantape Synaftholders
3 ¥Chuapa : : . . Scnallhol e
5. . AKaurga . 1993 IFSARCA | (GRZ/ Fariders  JORZ/ Fanreny . ICA - [Sinallholders
S .4 Mmm Farm Igmttutc * Smallholders -
T i GRZ GRZSFaonen  |ORZ Fanren | [ofZ [Smaltholders
3 6 Chayada ¢ [igeos GRZ : Sinzttholdeny
5 7 Mutanhaule - © 1974 . _fORZ [Fannen Faiinees Fanners  [Smaliholders
§ - 8 Kelenge 1974 15232 IGRZ ORI GRE GRZ, Sattholdens -
3 - 9 Namushakende : Stmaliholders
3 - 10 Nakatoya Srraltholders
5~ 11 Kafwanbila . Siralholdens
5 12 Lasita 19608 ORZ GRZAFanen |GRZ/Fanoens JURZ  [Smalholden
p L L Catholic - e P : I P
S 13 Zaabed Treining Fann, 19708 hirch Catholis Church [Fanicers Fanners  jSmatlholders -
S 18 Chayabi 131 ORZFAD _ [oRz __ [oRZ ORD F A} Smal el ders
S- 15 Buleya Malina : GRZ (GRZ/ Fanvers . JORX Fancery . JORZ - - |Sinaliholders
I5- 16 Nrandabwe 196 GRE Faniners " [Fanners [fann=is  |Smaltholders
5- 17 Sbtvnda 1960 ORZ Farivers Fansers 5Kk 2) Farif Smal holders
S- 18 Mulunhi _ L) GRZ for2 [GR2 Siazltholders
S 19 Cheinbe Vegeisble Scheine ' Scatibolders
S 20 Manss Pilet Scheme Scraibolders
S 21 Kenani Yegetable Scheme Smatlholdes
S 22 Chama Vegelable Scheme Sinatthotders
S 23 Kazewbe Smalthelders
S 2% Chiposa Mubende Scheme Stratlhotders
. $ 3% Kainani Colfee Scheme Scoalholders
@ 3. 26 Lukulu . 1974 1993|oR2 Fanners Fanmers GRZ Smaliholders
$ 3 Lulurve 119i0s GRE Fanners Fariners Faneers  [Smaltheldens - -
S 22 Maangwa [1560s GRZ Fariens Fanners Farizers  Smaltihelden
S- . 2% Vw 15608 GRZ Farvierd Fanners . {Fanners  {Smaliholdken
5 30 Mwase ; Scnaltholders
3 . M Lusowe 1900 GRZ [GRZ GRZ SmaliholJers
Medium Scale Schemes . ;
M- 1 Chizwa 950 ORZ o (Ent] JLCU |Private
M. 2 Chanyerga 19 RS IN3 s N5 [Parastaal
M- 3 Nanga Fannbrd N ’
M. A Kawambrep Ted * 190 GRZ Ig:a‘amb\ﬂ Tea cK;wamUu: 1_’“ IDVMCO  [Parastatal
AR Monwschi Rasand i§70s Rz SrwarbiaTea [anantra et Lasca [Medion Scate
g Katehi Collee__ A TR TR Teo) Tor TRI0 | Medsan Scatd
.\l 3 Waohi Collce .M 190 GRE IcC ZoC ZDIOQ [ Mediam Scale
Large Scele Schemes . . - . . .. .
[ Masxock » 1549 Private Mastock Mastock Mastock ILarge Scala
Mpoigee [k\:‘lqunenlCm.;qny B AT T | p S 2N, .
L‘ 3 {}!DCI } ) Tate |9-.05 l?%} MDC LL“OJ, cDC jcoC ey Semi- Pﬂl’:l!i.dlﬂ :
L- 3 w-ﬂn\mpll !\chaﬂgﬂ Plc;ec! 1537 ZOCM [1eh3] ICCM LoCM . [Parastaral
1 S ) Fanners,
Le Kolgs SoallhoklersCongany. fiszos GRECDC  [Fanvern Bants Jorz/Kstic [Bards,  [Sidibotdens
(KSHC) s :
Lo 5 Nakambals Sugar Extate . 1564 Teie & Lyle  J250 CockerTate  25C  [Parastarat
L- & Gwaabe De\dqment (,‘omp.my L 1939 Privale Pravate Private Private  [large Scale

Table 1-11 Construction and Operational Agencies of GRZ Ircigation Project:
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1.1.3 Irrigated Commercia! Farms

The Study carried out a questionnaire susvey in July 1994 "6t":|he_'f144 irrigated cqmmércia! ,
farms which grow wheat, rice, sugarcané or other crops requiring irrigation and which -

account for all irrigated farmers in Zambia National Farmers Union (ZNFU). . 111 answers

were collected. The membership of ZNFU consists of 1,424 farmers, accounting for most -

comniercial farmers in the country. As shown in Table 112, Lusaka Province has the
fargest menibership of 298, followed by Southern and Central Provinces with 294 and 289

members respectively. Thése thice provinces share 60% of the total membership of ZNFU,

The lowest membership is 16 in Westera Province, followed by Northern and North-
western Provinces, and these three provinces share only 7% of the total.

Out of 1,424 member farms, 444 farms é_ré irri:galéd,:'eq‘ui\kalent to 31.2% of the total, ‘In

Lusaka Province, irrigated farms account for more than 50%, f_ol'lowed by Copperbelt and
Central Provinices where itrigated farms account for more than 30%. Ireigated farms do not

necessarily mean fully irrigated, but most of them are partly irrigated. There are Very few
irrigated farms in Eastern Province where the share is only 5%; followed by 6% in Western -

Province.

Tab_ié 1-12 Memb_ership of ZNFU and Irrigated Comuiercial Farms by Province

Province - - No. of Irrigated  Distribution - Irrigated . No.of - Collected
_ Mcembers  Members (%o) Rate Answeérs  Rale (%)
Lusaka - 298 156 ©3d o523 - 33 2i2
Copperbelt 154 59 - 133 383 10 169
Centrat 289 93 20.9 1322 30 323
N/western' 42 .6 1y 4.3 1 16.7
Western 6 1 . . 02 6.3 0 0.0
South¢rn - 294 - 8] ' 13.2 276 27 333
Luaputa ; 165 .30 6.8 - 18.2 5 167
Northern 39 11 35 28.2 5 45.5
Eastern_- 127 1 16 .35 . 0 00
Toial LA 444 1000 L2 - 250

(Note) Number of members are based on the membetship list of ZNFU in 1993

Irrigated acreage is computed based on the replies from 111 farms, which correspond to
25% of total irrigated farms of 444, The resulls aré summatised below. Total irrigated area

of all commercial farms is estimated at around 30,000 ha in 1994, based on 7,506 ha
irrigated in dry season by 111 farms (25% of total commercial irrigated farms). The
estimation is almost same as eslimation by the water right, that is 30,820 ha. Therefore, the

result of water right survey acreage is considered to be irrigation area as of 1993 to 1994,

In the same manner, acreage of irrigated crops is estimated as shown in Tablé 1-13.

Table 1-13 Irrigated Aréas and l'_rrignled Crops by Commercial Farms

, o . (Unit: ha)
Irrigated Crops 111 Farms (23%) Total Estimated

Wheat 4,276 17,100
Orchards : L1758 4,700
Sugarcane : 882 © 3,500
Vegetables 546 S 2,200

Export Crops 318 . 1300

Others - L 309 -~ 3,200 ¢

Total Irrigated . 1,506 - 30,000

L2




L.L.4 Water Right and Irvigated Area

All national water rights are collected, and water rights concerned 16 agriculture have been.
selectéd and arranged i district basis and river basins (Supporting Report G).- There are.
1,359 water nghts totally on agncultural purposes in the country, of which all waler rights
are including irrigation. Total issued water amount is 3,438,500 m3/day or about 40 m3/s
and issued irrigated area is 174,100 ha in Zambia Actual cropped area is reported as
78,700 ha out of 174,100 ha. However, water amount is too small comparing to irrigated’
area. The reason is that the issued irrigated area includes large portion of r’ainy season
crops. Therefore, irrigated area is estimated only by dry season crops issued in the water
right. The dry season irrigated area under water nght is estimated at 53,000 ha in 1994,

Remammg 25,700 ha of 78,700 ha is supplemental irrigation in rainy season. In case

~ including fish pond of 1,660 ha into lrnganon acreage, total i 1mgauon area becomes 54,660

ha. The present status of water right is summarised as showa in Table 1-14 and 1-15 in
provincial basis and in river basin block basis.

13 ¢



Tabfe 1-14 Water Right of Errigation by District and Province (1/2)
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Table l 14 \Water Rnght oflrrlgatzon by District and Province (2/2)
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Table 1-15 Water Right by River Basin Blocks (1/2)

River Basin Fssued Waler Right - | Actual Lrvigeted Aten : Irriguted Ceoprand Ierigated Areatha)
o : : i . | lrigation ] : . 1. .
. Number | mount { trigaied | Totat [croppe| P2 | inbry [naize] wheat | 3% Frice| €] 30 [ aea] Tebe] Sosr
Buindo et iyt  areagua| b |4 | B seasin | o Yoo eon | B2 AR om | 50 |
Righ ¥ (ha ha) ) £ s ) @9 ] e 5y [{on"
Zambezi B Do
- B2 2 m 1 1 10 4 ] o o 0 00 0 0 0 ]
Bz.2 & 381 M1 182 182 . 0 41 $ 0 o 0 o 0 0 0 ©
B2.3 L K2 6 36 3% 1] S T ¥ o o 0 2 o 00 0
BZ2-4 i 00 3 0 10 w o0 o 0 -5 0 0
BZ-§ 9 0 Q 0 0 0 0 0 @ o 0o 0 9.0 0 0
BZ-6 0 0 0 o 0 0 [ 0 6 o o 0 0o 6 "0 0
821 4% 33136 . 1827 1573 14D AW S} 23 BS .0 0 0 0 0418 [}
VA | 1100 Pt P~ IS o - 0 0 o 0o o0 0 0 0 0 [
RZ-9 7105968 - 14633 4132 4130 32168 516 LML 6. 6 o 0 ‘0 13 0
Kafuoe . )
©OBK 3 A 1 1moan o 1 0 o o o 0. 0 60 0
BK-2 6 155623 105 4061 4081 O 2683 . 583 M2 3 2 0 & o %0 0
BK.3 67 AXMT 6941 5251 4250 5001 3650 13 T1.20) o 1 10 0 9 0 0
Bk 4 128 193239 11612 4532 44 258 2600 M M4 10 1 [ 0 6 7 0
BK-5 o 0 ¢ -0 o 0 0 9 9 0 9 0 9 a -0 o
- BR-6 11 313 36 Br- I 3 454 0w % 0 0 @ ¢ 9 9 o
BY-? 15 0% 62 612 610 3 65 25 12 0 3 o 9 0 0 6
pR-8 47 1480 11 8. 8 o 23 1 6 o o 9 e 4 0 0
BR9 o ? ) 6 o0 o o o o 0.0 0 o 0 0 0
BK-10 169 1,368653 - 76523 21866 10,866 0 08 1893 43X 6 0 0 18 -0 82 I3OW
BX-1] 753000 NI L0 Lien o s [V 3] [ ¢ -0 0 o Q
Luangaa . . )
BL1 % 18012 1083 948 94l 7 64 1 28 0 9 o 0 Q. » 0
Bl.} LD TR "< RN 1 T 1 E I P S st .8 M g 0 0 0 0 2 0
BL-3 14 20313 16,422 10314 10313 1 7613 436 4061 oA 0 0 ¢ 13 0
BL-4 7 L980 1] 2] 89 0 XY RN ¢ nw oo 2 [ 0 ¢ o 0
BL-$ 3 15250 ©r M so7 0 33 300 9 o o 0 0 o 0 3
Chambeshi . )
BC 158139536 5033 4764 4ME s 3MY O THM W 9 n 0 $ o 0 0
B2 9 91367 2459 2991 29M 1 2612 U7 &% 0 12 0 3 o 0 0
Luapula _ . .
BP 66 41013 6083 3471 3391 0 B LSM 39 5 0 N 0 6 0 o 3
EP-2 17 35326 Ng . %6 A6 0 P> B ] 0w o 1 0 0. 0 3 o
BP-3 102 $2,195 6065 3729 3688 42 V0¥ 645 3 0 115 0 06 -0 - 0o
BP-1 65 0287 3509 LISl 1008 1) WM. % 4 00 0 ¢ 0 0o 0
BP-S 8 §3821T 2 H! 851 857 0 06 14 & 0 & 0 ¢ 0.0 0
Tanganyika C
BT} 2 0 9 & 6 0 L] 0 6 o o 0 0 0 o 0
812 3 12434 62 S0 3 0 368 §56 EE S | 0 o b o 0
Eastern Outflow e . : )
. BEL 12 1,178 38 6 36 o 23 1 3 6 1 -0 [ [P .1 0
Zambezi (BZ) 137 134265 17060 5910 5809 103 2734 168 1547 0 5 0 ¢ % 4 0
Kafu: (BK) 2642543007 {1B443 44367 43008 L3640 MO08 306 1X6 M4 7 19 MW o 137 ok
Luangwa (8L) 184 243,233 124049 12030 12012 § 8433 882 4313 0 26 0 (] o 15 o
Chanitshi (BC) % 233803 7432 2753 7738 M S93% 95 335 9 11 9 1 o 9 1]
Luspufa (BP) 21 24143 15461 9653 2359 165 £401 iS4 183 6 1% 18 0 [ | o
Tanganyika (BY) 31 17059 631 595 0 595 [T ¥ T .73 43 9 1. o 0.0 6 [}
Eastern Outflow 1 L L ) 3 3. 0% 0 0 0 9 ]
Zambia 1,359 3438503 174,137 80031 73688 1660 93,000 6580 (0656 23 244 . 4% . M % 13.000

(Vote) 1) : (*) counted as imigated crops in dry season, 1) Acreage of wheal it adjusted (o MAFF s&lis.tics.
3} : Acreage of swgareane is reglected other than BR-10, bécause of neghigible smatl acreage
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Table 1-15 Water Right by River Basin Blocks (2/2)

LI -2 I — BV Ao

River Basla . Irei ] Cropt lnvdlnig-ted.\ru {hs)
- Jeotree] Tea | rouna| Soy fomer| i | O e ] Vegeta | Flow] V2% pastute
ke : S otton | Kenaf| Fruns | w b3 Others
Pasin No. (1) f{1i)| ruis | bdans| Beans os los b an 1{if)] s | e Crisi Grass G0
: i o JaR} s = | € |anC]ea] 5] 6D
Zamben - I )
B2 0 -0 0 0 o ¢ .0 .3 0 1 0 0 )]
BZ-} R R T 1) L R [ M40 0 35 ¥
BZ-3 L T TR Y 0 01 0 0 o w0 [
BZ4 ¢ o (LI o o 0 o0 o o 0 ) ]
. BZS o 0 9 ] 0 ¢ 0 0 0 [ o (]
BZ S ¢ 0 ] 0 0 a0 0 0 0 ¢ ) 0
BZ-? 5 0 0 B 0 2 ¢ M 0 3 0 ] 135 ¥
8% o 0 bt 0 0 [ ] [ 0 0 ) 0
BZ-9 ¢ o (DI R 15 6 1% 9 48 N6 (U £ T 1
sm DI 3 0 ¢ o 0 12 0 9 0 0 0 0
BE-2 450 0 3 100w 0 b an 1 8 6 [ 12 B 5] |
BE-) ‘sto’ . 0 1.2 | Y o 82 $ LYW 9 r 1m0
BKA - 81 o 12 410 16 7T 1 4% 4 1383 L IS S T
BK-§ 60 o 0 n 0 [ 6 0 0 9 0 0 o
BK-S 0.0 0 50 . 0 D % 0 15 40 0 [ Vi |
BK.7 Hs 0 0 0 [ o 0 5 6 21 90 0 o102
BK-§ 6 90 ] - 1w -0 o 15 13 ER 0 0. %
BK-9 6 o ] e -0 -] ] 0 [ ¢ ¢ 1] 0 0
BK-10 2 0 10100 733 170 0 510 87 161 3 [ LY N -
B e o i» & 6. W o 0. 0 Mm o ] 0 0
Luangss : : : :
BL-} 350 o 0 2 ¢ o6 12 &8 WM ¢ ¢ L} 54
BL:? 1 9 [ 2 0 o 1 9 hY I [ IR 8
Bi-3 L5 S & L I E 10 0 1,23 13 203 & 13 458 356
BLA w0 o 0 n [ [ 9. 0 1m0 0 0 s
BL.S e 0 o 10 2 0 0 1 0 21 0 o o 0
Chambeshi
BC-\ . Liss 0 % 0 i (VR TR 2 B - T T R | M. 380
BC-3 it 0 9 6. & 12 O i B 0 ] 0 33
ﬂ-ﬁ BP1 1w o 0 4 o 0 0 13 88 95 0 6 114 an
(- o BP-1 4 ¢ o 0 o ¢ -0 - 0o @} 0 0 o 82
BP.3 FIT 38 303 6 .0 M ME. 45 -3 @ 1,50 2E
BPA B S T T 1 O TR " S VS © ) [ ) n
BP.3 I b o s o 0 0 155 162 1% 0 0 o i
Tanganyika :
BT.1 v 0 o o o 0 0 2 T 0 0 ] 1
BI-2 0 H o o 0 0 S5 45 0 0 b3 55
. Eastéem Outilow o i -
BE-1 v 0 0 (] 0 9 [ L 5 o a 0 [
Zambez (BZ) $ 0 3 180 4017 0 250 M 6 OME . 8.  HI - 556
Fatue (BK) B340 4l 1620893 231 VOLME ba2 5510 39 rones1 2509
' Laangwa (BL) 9 00 . 1m 85 17 1 0 LA 3 239 0 18 SIS 613
- Chambeshi (BC) 38 0 7 3 0 (n8 " 0 892 341073 ) ] 0 383
Luzputa (BF) 565 140 48 241 9 0 1% 183 193 3 I TR} X
Tanginylla (BT) 3% 0 6 0 o .0 0 51 47 92 0 0 2 56
EastemOutflow 12 O o 9 [ [ s 0 s 0 @ O [
Zzmbia AT 140 639 2615 1463 2236 T 1.453 74 11,663 243 35 4,935 119

i. )
o
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1.2 Irrigation Methods in Zambia

In Zambia, various irrigation methods are apphed in governmental pro;ecls and commerc:a!
farms. In small holders irrigation pmjecls surface irrigation like -as furrow and basin
irrigation is commonly applied. However, in the large and medium xrngauon prqecls and
commercial farms, over-head lmgatl(m methods are dommanl than surface irrigation. In

commercial farms, over-head 1rnganon is introduced in 70% of total irrigated farms, of

which 50% are irrigated by sprinkler irrigation. However, 30% of commerciat farms are
introducing surface irrigation.

Irvigation Methods in Zambia

Frrigation Mecthod Mcdium and Large Commercial
B ' . Preject Farms

Sprinklet -4 projects : 30.0%
Centre Pivot 3 projects _ 3.7
Dip 1 project . 9.5
Rain Gun ' 0 24
“Surface lirigation _ 3 projects 2%.4
Total 13 projects . 100.0 %

1.3 Previous Study on Irrigation Potential

In the Action plan of Irrigation (DOA, MAFF, Oct. 1992), the report suggests the i lrngallon
potential to be 423,000 ha according to a World Bank Study.

Table 1-16 lrrlgatlon Potential in Zambia :epurled by MAFF

River Basin Irrigation Potential {ha)
Existing Additional Total

Upper Zambezi (Basin 1,2,3) 2,000 110,000 112,000
Kafue (Basin4) 13,000 152,000 163,000
Luangwa (Basin 5} - 13,000 13,000
Luapula and Tanganyika (Basin 6,7) 2,000 " 62,000 "~ 64,000
Commeicial Farms 8,000 : . 8,000
Potential of Surface Flow 25,000 - 338000 © 363,000
Potential of Groundwater : . 60,000
Total Potential Ivrigation ' 423,000

(Data Source) Action Plan of Irrigation (DOA MAFF l992)

In Table 1-16, in terms of irrigation water of l 0 lit/sec/ha depending on the potenual _

acreage, irrigation water might be 152 m3/sec for the Kafue River, and 110 m3/sec for the
Zambezi River. Those figures correspond atimost 1o the regulated flow of the Itezhi-Tezhi
Dam (180 m3/sec}) in the Kafue river basin and to the base flow of 1/5-year drought year
(132 m3/sec, Seplember, after Kabompo Confluence) in the Zambezi river basin
respectively. From this viewpoint, above potentials are evaluated as the physical potential.
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1.4 Cost of Present Irrigation -
(1) Water Cost of Irrigation

Water cost of i lrngauon is evaluated in Ihe gross margin budgel of ¢rops by the \IAFF The
MAFF estimates water cost of i 1rrtgatlon at K50/m3 for irrigated c¢rops in 1994, Following
crops are considered as ungated crops in MAFF:

Slarchy C_rops: Potatoes
Vegetables: - Letiuce, Cabbage Carrots Tomatoes, Onion
- Cereals: Wheat

(2) Field Operation Cost
Operaucm of furrow irrigation can be managed by one worker for 2 ha as experienced in the

Nakambala Sugar Estate. The MAFF estimales a casual labour at K500/day (Sep. 1994) in
the gross budget of crops.

“(3) Irrigation Facility Costs

tis difficult to obtain 'acc':uraté'irrigalioﬁ facility cost in the construction market, because
~there is no standardised official information. Therefore, construction cost of irrigation
facility is surveyed, and resulis are as foliows

Obtained Construction Cost of Trrigation (as of 1995, $1.0 = 1.0.60 = K610)

MAFF Estimation;
Surface irrigation :  $1,200/a (including a small diversion weir)
Sprinklec irrigation:  $1,500/ha ( }

Contractor Estimation: , o .

pnnkler irrigation: LI 5(}01113 or $2,500/ha (including a borehole for 110 10ha)

"Centre Pivot : L '$30/haor $ 880/ha (including a borehole for over 100 ha)
Pump price: - L3,1300r  $5250  {diameter=3 inches, Q 7 10 10 Liv'see, H=60 m)

1.5 Preseat Rural Infrastructures relat'cd to Irrigation

There are two major botile necks on infrastructurés for |rr|3,al|on devc!opment or for

_ existing irrigated farms especially in rural and remote areas. One is a lack of rural road

network and less maintenance of rural road to connect farims 10 main road for marketing of
products and transpon of |nput materials.” This problem is rather sever f‘or smallholders

-----

~ system for lhelr farmmg The other necl-: is a lack of fural electric grid to supply electricily

for riral areas. The prcsent e!ecmc gnd covers only larger towns hke provmczal cénlre
éities. © ¢ ‘

Consequen{ly, it is essential t‘or irrigation developmenl to mrprove and expand the rural
road neiwork and the rural electric network.
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CHAPTER 2 IRRIGATION WATER REQUIREMENT

2.1 Rainfall and Potential Evapotranspiration

2.1.1 “Agro-¢cological Zones

Zambian agriculture is greally depend on rainfall, and rainfed agriculture is widely practised
across the whole country. Consequently, the agriculture is planned by the expected amount

of rain. Therefore; the agriculture of Zambia can be clearly divided into three agro-
ecological zones depending on the amount of annual rainfall as summarised in the fot!owmg

table . Range and climatic conditions of the agro-ecological zones are delalled in

Supporting Repor- H.

-Agro-ecological Zones of Zambia

Agro-ccological | Annuat Rainfall Appro\nmate Extension ol' Zonc
Zones {(mm) ,
: ' North-Weslern, Copperbcll Luapuia and Nonhem Prounce and
Zone-1{ 1,000 - 1,400 | northern part of Central Province T
_ ~ -t Northesn half of Western and Southern Proxmccs Almosi all of
Zone-H 800 - 1,000 Ceniral Provinee, western part of Lusaka Province, and Eastera

Province excepl narzow band of Zone-

Southern hatf of Western and Southern Provi inces, Eastern half of
Zone-1 700 - 800 Lusaka Province, and narréw band along the Luangwa River in
‘ : Eastern Provi n(:e

2.1.2 Metcorological Stations used in the Study

Rainfall and potennal evapotranspiration are the essenhal elements for: nrrzgatmn For
studying rainfall and potential evapOtfansplratzon 42 meteorologlcal stations are selected in
* the country. Selected meteorological stations are five stations in Agro-ecological Zone-I, 21
stations in Zone-11, and 16 stations. (see details in Table 2-5)

2.1.3 Rainfall

Rainfalls are studied for the average year and the 1/5 drought year on monthly basis in each

river basin block. The result of the study is shown in Table 2-4, and illustrated i in Figure 2-1.

As shown in Figure 2-1, sainfall is rather stable in the northein basins, while ﬂuctuatlon is
larger in the southern basins. Basin rainfalls are shown i in Table 2-2, It shows the maximum
annual rainfall is expected both in the basins at uppermost of the Zambezi River Basin (BZ-
11} and in the Chambeshi-Luapula River Basin, which reaches 1,220 to 1,256 mm ina year,
Minimum rainfall might be in the lower- most of the Zambezl and Kafue Rivers (BZ-1, BK-I,
BL-1). Drought rainfalls of 1/Syear of both maximum and minimum rainfall zone are to be
1,128 mm to 576 mm, -that is about 50% of rainfall of maximum rain zone.

Taking dominant farming area into consideration, design rainfalls are set as follows:

a0



Table 2-1 Desngn Ramfall applied in the Study

Descriptions Agro-ecolt:tgl-:al Zones . . e
‘Zone-1 ~Zone-ll Zong-111 :
Applied Basin Rainfall - Lower Zambezi | Middle Kafue . Chameshi, Luapula .
(Table 24)1 (BZ-I BK-1, BL:I) . : (BK-1l) I (BC,BP,BT)
Annual Rainfall {(nim) . '
Average Year 3 7l0.$ : . -866.7 ' ' 1,222.8
175 Drought Yeat 576.1 133.9 1,1280

(Note) Monthly rainfall is shoiva in Table 2-1.

2.1.4 Potential Evapotranspiration

Potential evapotranspiration is also studied based on the metéorological data such :as
temperature, humidity, wind velocity and sunshine duration using the Modified Penman
Method. The results of detail computation are shown in Table 2-5. Table 2-2 shows
average potential ev’apblranspifati‘on of each agro-ecological zone.

: Accordmg the result, Evapolransplralxon reaches the maximum in October that is end of dry .
season of about 6 mmV/day in Zone-I and Zone-lI, white 5.5 mnvday in Zone-1il in

September Annual tota) evapotfansplrahon is ranging from 1 SlOmm in Zone-llI to
1,700mm in Zone-1. :

Table 2-2 Potential Evapotranspiration by Agro-ecological Zone (mm/day)

. Agro-¢cco.] Jan | Feb | Mar | Aps | May | Jun | ‘Jul | Aug | Sep | Oct | Nov | Dec | Tolal
3 Zoneslll 1 28 | 37 { 37| 39| 3¢} 32| 30| 47| 55| 344 46| 37 | 1,309

Zone-I 30 | 39| 40| 41 380 35| 36| 4] 56 5943 50| 4.1 1,548

Zone-l |39 |46 451 44 39135} 36| 47 59 | 62 371 49 1,697
(Notey Details are shown in Table 2-5. - :

22 Irrsgauon Water Requnrement
' 2 2.1 Crop COeﬁicienl and Irrlgatmn Efﬁctency

Irrigation requirement has been estimated monthly basis based on potential
* evapotranspiration, crop coeflicients {Ke) and 1/5-Drought Rainfall by FAO “CROPWAT”.
computer programme. Crop coefTicients are shown in Table 2-6. Furrow or basin irzigation
is considered as the most applicable method from financial and operational aspects. Taking
furrow or bastn irrigation into consideration, overall irrigation efficiency is assumed at 50%.
For the fishery project, irrigation efficiency is also considered, and estimated at 80% taking
easiness of apphcahon mlo cons1derauon Only conveyance eﬂ:c;ency has been considered

for ihe ﬁshery project. -
lmgguon Efﬁmencue; o
- += Conveyance E&:crency = 80%
"« Application Efiiciency = 60% . '
eI - Overall Efficiency = 50% (80% * so%)

h Eﬁ]cnency of Fish Pond: OVerail Efficiency = 80% (Apphcauon thciency IOO%) .
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2.2.2 Iyrigation Water Requu‘ement of CrOps

Based on’ above conditions, 1rnganon requxrement of major ungated crops has been
estimateéd as shown in Table 2-3. Typ:cal ramy season ¢rops such as maize aid groundnuts
aré also analysed for evalua!mg drought in ramy season.

Table 2-3 Water Requir’ement by Crops -

Crops

Required Total Water
Amount (m3/ha)

Pcak Errigation

Reguirement (lit/stha)

Occurrence of Peak
Ircigation Requirement

Dy Season Crops

0.89(Z3) - L3 @y

Cabbage - Cabbage (*)] 8,000 (Z3) - 12,600 (1) _ Oct.
Citrus (%) 11,000 (Z3) - 14,700 (Z1) |  0.38(Z3)-0.99(Z1) iSep.
Onion LO0O (Z3) < 10,900 (Z1) |  1.02(Z3)- 1.08 (Z1)' JAug. (23) Sep. (22 Z3)
- Sugatcane (*) 15,700 (Z3) - 22,200 (Z1) | - 1.13(23) - 1.26 (Z1) -{Sep.
_Tomato -115,900(Z3)- 18,200 (Z1) | 1.32(Z3) - 1.47(Z1) - iSep.
Wheal 9,900 (Z3) - 10,400 (Z1}| 1.19(Z2)- 1.29(Z21) jAug.
- Rice (Transp!anlmg) 20020 (22) ‘ 285D 1Sep.
Wet Scason Crops _ .
Rice (Direct) ‘ 12,900'(22) L2y " iMay
- Maize 120(Z3) - 2,015(21) . '
. Groundnuts . 0(Z3)- - 885(ZD) :
Fish Pond 10,300 (23) - 14,300 (Z1)| 077 (Z3) - 0,88 (Z1) Sep.

(Note) 1) Z-1, 2-2, Z-3: corresponding 16 the Agro-ccological Zone-I, 11, 1 rcspecmcl\
2) Details are shown in Table 2-7, 2-8, 2-9 and 2. 10

1) Irrigalion Requireme’nt' of Dry Seasfm’ Crops

The waler reqmrement reaches maximum generally in Seplember because ralnfalls are very
scarce and potemlal evapotranspiration reached maximum in September, -

Peak - water

requirements of major crops except fice are apprommately 0.90 to 1.1 lit/s/ha in Zone 11T,

Maxinum water is consumed by lomato
except rice. When excluding tomato, water cequirement will be 0.9 to 1.1 fit/s’ha. From
above results, it is estimated for the general peak irrigation requirenient as 0.95 lit/s/ha for

and 1.1 to 1.3 lit/s/ha in 1/Syear drought year.

Agro-ecological Zone-1il, 1.00 lit/s’ha for Zone-ll,: 1.10 lit/stha for Zone- 1, and 1.00

lit/s/ba for the national average.

(2) Irrigatio'n chuirement of Wet Season Crops .

-Rainy séason crops generally need less amount of smgailon water espemally groundnutsi

However, rice requires much amount of trngauon waler of about 13 000 m3/ha even in

ramy SCason.

Maize requ:res much h:ghcr amount of lmganon water than groundnuls

Table 2-9, irrigation requirement of maize concentrates on tate growing period from March

to April,

As shown in this table, maize needs irrigation of about 100 mm to 170 mmin

Agro-ecological Zone-1 and Zone-II respecuvely These two ‘zones are covering the

granary belt where over 80% of muaize are produced in the country. Theref‘ore for

slablhsmg maize production, it is essential to irrigate maize in these two zones. However,

maize is seldom 1mgated by in the country. “The reason of it is due to less benefit for the
farmers as discussed in Section 6.1,
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Table 2.4 Probable 1/5 Year Drought Rainfall by River Basins

Basin Ralnfall of BZ-11

Station Kabompo  Kasempa witilunga  Solwen Zamber Weighfed

Weight T a9k m 1599 191 563 3340

R(%) INEIR|

Actuzks) 1953 £% INELY] s

YEAR oct Nov DEC AN FEB CMAR O APR MAY 0 AN AL ALG SEP . Toul
195389 i 1222 0 2386 1531 2386 861 an 00 G0 " 0% 26 LisS
Ave Year 704 1754 hITE hia 08 288 6 20 09 - 00 14133 33439
Design-R{%) 645 1606 k2R 3 220 1836 2004 856 13 0z 6.0 13 912 hadid
Basin Ratnlall of BZ-11 .

Station Kabompo  Kaoma Kasempa Mongu  Zambea Weighted

Weight 1143 1290 162 17.44 121 L33 3]

R(%) . 184

Actuzl($) 196465 33 : . : ]

YEAR ocT Nov DEC N FEB MAR  AFR MAY N AL AUG SEF  Toul
196465 66 wWO T NS.? 1t 1825 595 338 00 . 6% 00 60 35 g3
Ave Year » (JE5 BN T3 1308 1834 1492 w2 a3 67 00 07 46 - ;3o
Design-Ri%) 340 Lok 1637 1373 1555 1265 s 3 06 0b 06 39 sigd
Basin Ralnfall of BZ-1 B&-1,BL-I

Station Choma  Livingsta  Sesheke  Weighted

Weight 109 1.00 100 300

R(%) 5159

Ak 198627 1Y

YEAR ocT NQov DEC JAN FEB MAR AR MAY RN RL  AUG SEP  Total
198637 %39 805 1341 108.4 63.4 859 1A 03 0.0 09 00 00 s
Ave Year 9 1 1660 1721 1485 886 138 50 05 o8 05 23 nes
Desim-R{5) e 611 1346 1398 1204 N 193 11 05 oF 01 19 5161
Basin Rainfall of BL-11 ] . C

Station Chipata  Kabwe Xasamaz' Lunsdaa Mbala MpikadiMzdule  Ndola Petarke  Serenjé feighted

Weight 1% 344 162 1595 046 1245 530 leg 100y 1507 835D

RIS) 8319 - ’

Actuak$) 193384 8857 ) :

YEAR ocT Xov . PEC JAN ¥EB MaR APR . MAY JL1:04 1. AUG  SEP  Total
198384 81 513 M9 2348 2029 1300 12 0% 02 o4 a0 04 ssi7
Ave. Year s 911 e 2454 271 1518 5.4 64 23 02 O1L 13 10088
Besign-R{5) 130 1 Wis 61 1904 13 98 56 20 L2 S A B 115
- Basin Rainfali of BK-11 . .

Station Choma  Kebwe KafuePld  Kaoma Kasempa MMalady  Ndola Weighted

Weight 180 1764 (FRY] 9.57 6.60 33 063 6094

R{5) e :

Actuals) 19228} Mo )

YEAR ocT NOV DEC JAN fEB MAR APR MAY N AL . AUG  SEP Total
193283 ag 1359 923 7369, 1030 4 342 28 ol D 00 00 Mo
Ave. Year %5 950 UGS 41 1733 1037 98 41 03 00 . 03 20 862
Design-R(5) 35 813 183.3 183 1457 RTS8 182 3s B3 00 43 17 139
Basin Rainfall of BR-111 .

Station Fabwe  Kafironda Kasempa - Ndola  Solwer  Weighted

Weight 383 .20 175 400 930 35.08

R(%) 12,0059

Acteal(5} 1964858 18343 . )

YEAR OC¥ NOV BEC SAN FEB MAR APR - MAY JUN ¢ L AUG  SEP Tolad
1964 6% 21 1106 212 40} 264 1067 0% - 01 0% - 60 00 £2 pOMD
Ave Yeur 1% 1440 Kk 6.4 250 L] 558 0. 03 . 01 45 3t 163
Desion-R{S) My 1201 2 2303 187.7 1546 53 1z 03 01 04 26 1060
Basin Ralnfall of BC,BP,BT . S

Station Kazama Eawambwa Mansa Mala  Mpaika Niola * Serenje Weighted

Weight 2596 bR 1994 120 173 o N 1959

RSy FA27%
~ Ackual(§) 196465 K155 . ) S

YEAR OCI . SOV DEC FENS FEB MAR  APR T OMAY AN R AUG SEP T Tonalt
1964 65 123 1242 114 7 ™0 210 23 01 L3 G0 00 1kt . LUSS
Ave. Yeatr 390 1431 X6 31 3w 2039 BE 26 1) 03 05 - 540 131
Design-R(5) 80 1392 FITE) WE M9 1973 My 116 12 4} 65 50 LIHWo

(Nete) BC. Chambeshi River Basin B: Kafue River Basin 8L Luangwa River Basin B Lutpela Revet Basin
BT Lake Targanika Basin BZ- Zambea Rives Basin
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Table 2-5 Polenlial_Evapotranspii*ation by Agro-ecological Zone and Métordlogica
Stations : :

o Akitude ..+ Potential Evapotranspiration (mm/dsy) . Tetal
© . Station © (EL.m) Jan - Febo  Mar, s Api. May  Jua Jul  Aug. Sep.  Oct.  Nuv. Dt " (mm)
‘Agre-ciefogicat Zone
Zone-IN :
Zambezi 1678 3340 40 42 41 xE 41 39 5% 56 38 42 1609
Mwinilunga © 1,362 1 27 8 34 38 39 37 - 39 46 S0 4S 3B 34 1,305
Sobwezi . 1313 29 31 37 39 19 37 % 36 53 52 . 4 31 1488
Eafiroada 1,242 28 X7 X7 A7 ORI OX1ORY 40 49 52 16 X% 1402
© Ndola T2 20 &7 1% 43 32 39 43 54 66 60 43 29 14% .
Screrje 1,384 27 36 38 4B 40 AT 39 46 57 - 60 49 AT 1540
Kewardwa 1,324 - 27 A5 3% 39 40 X8 42 48 52 48 A7 13 143
Alsnsa 1,259 28 31 3% 40 . 41 19 42 50 48 .58 48 i ISP
Samfya L1722 29 AT 39 a1 40 X1 A8 45 U85 P56 48 . 33 1SR
boke L0 26 X5 37 37 36 35 de 42 6 &8 M4 36 13
- Kasama LA 28 36 327 9 A9 13 40 4T 56 84 46 - 38 LSS
Kfbal2 1672 26 3% 37 A9 424X 45 51 55 ST 43 36 isss
Mfuve 573 334} 47 S 42 2% a2 32 65 71 65, AE LB13 N2
© AMsamfa 183 29 3% 37 27 23 A7 39 46 585 85 47 . 40 1512
Mpika - 1402 26 35 A7 Ag 3% A§ XF 46 56 60 51 M6 1,509
Ave. 31 28 37 37 3% 39 371 d0 41 55 K4 46 )7 1509
Zone-11 ’ ] [ : . : .
Kilata - 1,081 2 040° 40 29 A4 X133 34 WY 3B A6 0 42 LAI6
Kaoma B REY) Il 40 42 48 36 ) 36 44 34 54 46 39 1,508
Moagu 1053 M 33 43 51 44 46 46 50 19 67 51 44 1818
Kabompo - 1,026 2139 43 39 35 29 33 38 46 50 46 L1 AP
Kasempa . 1,238 28 37 40 &1 37 A3 ORAT 44 54 52 L1 36 1460
LusekaCA - 1,280 30 &7 41 41 37 34 26 45 36 61 . 18 30 1540
MSMads L2130 33 AL 41 39 AT- 33 AT a3 57 63 54 12 1,397
Kabwe 1,007 32 40 41 4l 38 33 36 47 58 . 627 4 A1 1,594
Kebwedgro. - 1165 - 36 42 42 46 435 44 A9 61 16 TT 61 43 1893 %1
3‘ Mumbus 1,218 30 28 41 42 36 34 21 R4 46 63 A1 42 1AM
Serenje 1,385 27 36 3% 40 40 XY 39 26 37 66 45 37 150
Choma L267 A6 L1 40 A% 24 31 32 41 53} 57 8% 44 150
© Kafue Pelder P7E A3 43 43 45 41 3B 40 52 65 69 60 T 49 1114
Magoye 91 0 35 42 43 Al A8 34 36 44 5T 62 ST 49 1636
Chipsta 1,032 . 2% 37 a8 o3& 1S 32 A3 435 58 .63 53 Al 1527
Lendazi LY 29 38 39 40 3T 34 33 43 51 5T 50 40 LI
Msekaa 1025 - 20 35 39 44 46 45 46 32 60 56 43 313D
Petavke' 1,026 29 38 39 39 x& 32 34 43 56 60 52 41 1518
Isckz 1,360 26 X5 A7 AT 36 A5 36 42 . 46 48 4d 26 1393
Mpika T2 26 35 X7 A% X8 36 M7 46 56 60 54 15 1,509
Ave. 1,162 30 3% 30 40 38 35 35 44 %6 53 S0 44 )548
Zone-1 : _ o .
Senanga B027 39 41 45 d6 43 40 43 51 63761 54 56 1,779
Sesheke 551 41 50 47 46  AE 34 34 A5 5 61 61 83 L0
Choma 5260 .36 Al 40 39 34 X132 41 83 87 0 52 44 1SN
| Livingstore 930 39 46 47 43 50 35 36 A3 61 68 61 50 1,782
. Ave. 105837 39 46 4SS K4 39 35 36 47 %9 &t &1 49 1690
‘(Note} E ; ' ' ’

*: exchded duwe to ¢xtremety high wind velocity.
-#2: excleded due to lower altitude from main agricoltural linds.

Potential Evapolranspiration by .lgro'-eoologic_al Zones

. +Zonc-iiT
|-8= Zone-L|

ETo {em/day>
P e e L =
acaocoooo o

- ~a— Zofie- |

4 ;
g 4 5 & & 8 3 3% 35 4 3 ¢
’2&.::4: 1-:'-:4*0’/-‘8




Table 2-6 Crop Cocflicient and Related Coeflicients applied in the Study

s Develop - - _
Crops Ellements {Uain) lsni:u::l ment Si::dc : Sl;:lce Total
. : . : Sl Stage B B .
Banana Length Stage {daxs) % 90 90 9 360
Crop Coellicient {Coci¥) 050 > 0.90 0.90
Roating Depth {meter} - 0.80 s> 0.80 0.30
- - Depletion Level {fract) T 035 “e> " 0.35 0.35
. Yicld-response Factor {CoclF} 130 130 130 . 130 0 130
Cabbage  Lengih Stage {days) 20 40 30 - 10 U
© . Crop Coefficient {CociY.) 070 > 1.00 0.85
* Rooting Depth (meter) 0,25 - 050 0350
. Depletion Level {fract) 0.10 o> 040 od0
_Yield-response Factor  {(Coelf) . 0.30 0.40 0.50 - 030 . 095
Citrus Length Stage {days) 60 90 90 120 360
" Crop Cocflicient (Cocff.) 0.75 s> 0.65 0.75
iRdoli'ng Depth {metern) 140 L 140 140
‘Depletion Level (fract) - 0350  ...> 0.50 0.50
Yield-reéponse Faclor  (Coeff) - 10O 1.00 100 100 Lo
Grovndnuts Length Stage {days) 25 25 7 35 25 ito
: .. Crop Coeflicient (Coefl) 055 > 100 . 0353
. Rooting Depth {meter) 0.30 e 0.80 0.80 -
" Depletion Leved (fract.) C 045 > 045 0 030 :
Yicld-response Faclor  (Coeff) ~ 040 = 060 080 0.40 0.70
Maize - Length Stage (days) 30 0 40 45 30 - S
 Crop Coeflicient  ~ (Coefl.) 045 - —-> 110 0.55
Rooling Depth (meter) . 0.30 . 130 1.30
Depletion Levet {fract.) 0.50 R 0.50 0.80
, _Yield-response Factor  (Coefl) 0.40 0.40 1.30 0.50 1.25
Onion Length Stage (days) 30 50 50 30 166
Crop Coeflicient (Coell) 0.70 —> 0.95 0.75
Rooting Depth (meter) 030 > 060 060
Depletion Level (fract.) S 030 - > 0.30 0.60
Yield-response Factor  (Coclf) 045 080 080 - 030 110
Sugarcanc Lengih Stage (days) - 90 9 9% 0 9 160
" Crop Cocfficient (Cocli.) 0.95 > 093 0.95
Rooting Depth (meter) 1.50 -> . 150 - 1.5
Depletion Level - (fract.) - 0.6 - 0.60 0.60 -
Yicld-respons¢ Factot ~ (Cocl¥.) - 0.80 080 ~ 080 0.80 1.20
Tomata Length Stage (days) .3 o 1Ms. . 30 . 215
' Crop Cocllicient (Coelt) 070 > L1 060 -
Rooling Depth - (meter) 0.23 > L0 1.00 -
Depletion Level (fract.) 0.3¢ > 040 0.50
Yicld-response Factor  (Cocff.) 0.50 060 Lo 0.80 £.05
Wheat Length Stage - (days) = i) 30 40 30 130
Crop Cocfficient . (Cocft) 0.50 > 120 0.60
Rooling Depth (mecter) .30 > 100 " LOO
Depletion Level + (fract.) 0.50 > 050 070
Yicld-response Faclor  (CoclF.) 040 060 030 040 1.00
{Data Source) A compuler program for irrigation phnnmg and managcmc—nl FAO | _ oy
(FAO Itcigation and Drainage Paper 46, 1992) R _ _ &‘

(Notc) Lcnglh ofslagc is modifted 1o mect cropplng conditions in Zambia.
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Table 2-8 Irrigation Requirement of Ricein Zambezi Flood Plain

ETCrop|, | ET Crop| Init. | Sub [Precipitati] . En: Areal
Month ‘day Loss| Days Month [ Pond | Tolal 0::‘ Ratnfall HIR. Ratio | Gross IR
(mm) | {mm) (o) | mm)|[mm)|  mimy | ). | oend | @0 | o) (nim)

1 *b 271201 3 wsalnasiasgal - 197.8) 1582 1000| 100 1176

2 'p| 48| a0] 28] 24s4| 3175|2839 - 1496] 1153] 1682 100 1979

3 48| 401 | 2728 2128 1609 1287 4] 00| 1695

4 59p 40f 30| 2970 2910 454 ant| 2599 10| 20s8]
3 561 40| 3] 2976 2976 20 16| 2960 100] 34828Wet Season
& *u| 23] 20 30| 1290 1290, o0 00| 1290] 00| 1518 1291
? 60| 0o 3t 06| | oo 00] 0o oo 0y :
g % 18| 00 | 1178 173 00] 00| 1123] 100]| 1385

9 2| 102 19 30| s160|n25t628s| . ool  oo| e85 00| 7394

10 *3) 94| 70 31| so84| 375{s5459 174 139 s3xo0| 00| 6239 .
H %) 791 10 30| 4470] - [4470 534] 421| 4043] 100] 4756]Diy Scason
12 *2) 26] 3sp 31| 0 18%a 41890 193.8] 1550 34a] ioo| deal - 2020
Total - - 365] -3,1668] ' - 8163] .6529|2.3139 3.310.4 KETT

(Data Source) ' '
The Feasibility Study on Mongu Rural Development Project
in Zambezi River Flood Plain Arca, Progress Report (11}, Dec, 1994, JICA
- (Mote) .

1) *1} Transplanting Rice
2) *2} Direct Seeding Rice
3) Premises of Iraigation
Scepage Laoss: Transplanting = = 4.0 mm/'day, Dxrcct Stedmg 1.0 mm'day
Initial Ponding Waler = 130 mm in total
Effective Rainfali Rate = 0 8
Conveyance Loss =159
Areal Ratio: Transplantmg = 100%, Ditéct Scedmg =100% (Mongu 50 ') B
4) Peak Irrigation Requirement _ . : : ) ’%
“<Wet Season Rice>: 348.2 mm/'day (May) _ : '
348.2mm'day / 30days = 11.61 mm'day = §.34 ki secfha
<Dry Season Rice>: 739.4 mm/day (Seplember) . _
739.4mmiday / 308ays = 24.65 mm/'day = 2 85lit ssce ha

.
E L
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Table 2-9 Irrigation Requirement of Typicat Rainy Season Crops

Oct Nov PDe¢ lan Feb Mar Apr Moy, Jun  Jul  Aug Sep Tolal

% Rainl';l.l

Average Year (mm)

Zone-lll  39.0 140.1 2616 124 1189 2139 3_6.8. 126 1.3 03 03 34 |
 Zone-ll 366 960 2163 214.1°1733 1037 298 41 03 00 03 20
¢

Zone§ 269 761 1660 1721 1485 886 238 50 06 O
145 Drought year (mm) - ' _
Zonelll 360 129.2 241.3 2236 201971973 801 116 12 03 03 50 1

5 23

2228
866.7
1os

1280

Zone-11 225 8131833 llSI.} 146.7 818, 252, 33 03 00 03 1.7 1319

CZomed 218 617 13461395 1204 718 193 41 65 01 04 19 376.1

<Matze> - \ : \
Crop Waler Reguirement (min) . , .

* Zone-ll 500 593 1160 1201 744 - 4208
Zone-It 550 63.7 1229 1301 784 430.1
Zone-1 658 818 1453 1465 845 5239

Irrigation Requirement
' Average Year (mm)

- Zone-lli 0 0 0 0 16 16
Zone-1l 0 0 7 1458 516 1044
Zone-] . 0 .35 722 626 169.8

173 Drought year (mum)

Zoe-Hll 0 o 06 116 12.2

Zone-1i B U 6 154 563 357 1274

_ Zone-t g 0 506 841 668 201.5

@A <Groundnuts> - \ \ '
Crop Water Requirement (mm) ' :

Zone-lil 39.1 637 1080 397 300.5

Zone-11 43.1 684 1143 965 3223

Zone-1 © 521 8718 1354 1088 3841
Trrigation Requirement
 Average Year (mum)

Zone-1ll 0 0 0 0 0

Zone-1t : 0 0 19 121 14.0

- Zone-l 0 0 251 35 596

175 Droughl year (mrn) _
Zone- Nl 0 0 0 0 00
Zone-ll ' 0 0 76 226 302

_ - Zone-1 ¢ 1.5 406 465 886
Nolw) '

1 Compmahon oflmgatmn n.qum ment is done by ‘Cropwal’ computer programnte, FAO
FAO limigation and Drainage Paper 46
2) I:ﬁn:cuw Raml’all is c:.t!m.m:d by USDA Soil Conscivation Service Method.
(Burcat of Reckamation Method).
Pell =Pt (125-0.2 P(ot)l 125 for Prol <250 mm, . Peff = 125 +0.1 Prot’ for Ptot > 250 mm,
Pell'= Monthly Elective Rainfall, Prot = Monthty Total Rainfall
3) Crop coctlicient (Ke): <Maize> Initial stage= 0,55 Mid stage= 1. 0{} Laté stage= 0.35 .
. <Groundnuts> Initial stage=0.45  Mid stage= 110 Late stage= 0.55
. ) Croppmg I-.nglh <Maize>= 145 days { 01/December - 25/Aprit) ,
l <Groundnuls>= 145 days I{l{])-chmb-.r 31/March)
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Table 2-10 Potentiél_\'i’aier,l!sg of Fish Pond in 1/5-Drought Year -

‘ Jan. Feb.  Mar. Ape.  Mav  Jun. Jel. Avp. o Sep. Ocl Nov.  Dxc Total
“Potential Evapolanspiration {mm’'day) '

Zonz-3 28 37 37 39 39 31 40 47 85 53 46 33

Zons-2 30 039 40 4 33 35 36 48 560 59 50 41

Zohe-¥ - 3¢ 46 . 45 44 397 35 36 47 9 62 s7 49
Potential Evapotranspiraiion (mm'monih) ' :
cZones3 87 104 18 M7 121 I 1M M6 165 167 - 338 NS 1410

Zond-2 93 W9 1M k23 M8 105 M2 136 188 183 350 k27 1848

Zone-t 121 19 140 132 121 s m2 146 177 197 7 1520 1698

5-Dry Year Rainfall (mm'month)

Zonsd 2234 2019 1973 800 M 12 03 05 80 360 1292

21311380

Zone-2 181y 1467 878 . 252 35 03 o090 03 1.7 2237 813 1833 s
Zone-4 1395 1204 T3 193 41 05 - 01 0.4 19 218 617 1346 5761
Water Requiraiment in 5-Deyv Year fmm'mionth) . _
Zoac-3 00 06 00 369 1094 1093 1237 1455 1600 1310 88 00 8251
Zone-2 00 00 362 978 IMS5 1647 120 1357 1663 1605 637 00 . 9964
 Zone-) 00 36 682 1127 1169 31045 1119 1456 1751 1702 1093 174 11403
‘{Notes)

1) Evapolranspiration and Reinfall are applicd as (ollows;

Zonz-3: Chambeshi, Lua puta Basin, Zone-2: Kafue-11 Basin, Zone-1, Zambzi-l Basin
2) Ke value for fish pond = 1.0 '
3) Secpage Toss is not eonsidered in above table.

Water Requirement of Fish Pord in Zone-H|

Jan.  Feb. Mar.  Apr. May  Jun. M. Aug. Sep. €xn Nov. D

Walcr Requirement of Fish Poad in Zonc-1

200
T 150
g
gloo
£ %0
¢ A
g 8 oy & £ F & ¥ ¥ ¢
8 & 3 % 5 2 2 %2 § &8 : &
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'CHAPTER3  POTENTIAL IRRIGATION AREA

3.1 Selection of Potential Irrigation Area

lrrigalion‘potentiai areas have been analysed basically on the map scale of 1:250,000 with
help of 1:50,000 topo-map. The criteria of sefection of potential irrigation area has been set
as follows:

<First Step of Selection>

1) As criteria on first setection of potenhal irrigation site, only water and topography were
considered as limitation.

2) The site where drought flow is available and covers more than 100 ha for irrigation. For
this evaluation, catchment area of all potential site is examined

3) Avaitable drought flow Qava is defined as follows:

Qava = Q5 - Qmin
QS = Drought flow which occurs once in 5 yeass
Qmin = minimum flow which occurs once in 30 years
4) The site was selected ¢ither close nor to settle of people.
5) The site was also selected either close to eleciricity nor .
6) The site defined on the map whether pump is required or not.

- 7) Existing non-operational sites are also involved as potential site, but not counted into

new potential site.

<Second Screening> _

Under above conditions, 93 new sites are selected on the map. Second selection has been
give from soil suitability aspect. Through the second selection 93 sites are reduced lo 61
sites. 32 sites are excluded from aspect of soil suitability. Inctuding proposed dam and
non-operational existing project, total potential area amounted to about 130,000 ha in total
as shown in Table 4-5. This potential is quite small in acreage to compare with 423,000 ha
which were previously studied.’ In this water resources master plan study, it is not the main
subject to define the total potentia! of irrigation area, so that the study is not complete one
for definition of irrigation potential. Smaller potential sites are still remain. - if water use of
irrigation is solved, much water is available in Zambezi and Kafue Rivers.

Figure 3.1 and Table 3.2 show the lecation and details of the potential irrigation sites.

3.2 Irrigation Potential in the Zambezi Floodplain

On the other hand, potential of Zambezi left bank floodplain is estimaled at about 3,000 ha

for rice cultivation according the study in the Table 3-1.

Table 3-1 Potential Acreage in the Zambezi Left Bank Plain Edge
- (Limulunga - Senanga)

__ Crops “Litongo ~ Sishanjo Sitapa Mazulu Total
Maiz¢/Sorghum 1,000 S 1,800 2,800
" |Rice ; 115 1,265 1,680
(Maize/Rice 1 : 1,525 1,525
Fotal b 1000 1,940 1,265 1.800 6,005

"(Data Seurcé) The Agricuttural Potential of the Zambezi Floodplain and Edge.
Dec. 1992 Seminar on the Agricullural Verification Study by JICA
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Table 3-2 List of Irvigation Palen_tial_A_rga’ (1/3)

Ne. "“’“";\:ﬂ:""“’“ River RC:;: g:m Digrict | MapNa: | Bocstion [ €A Iz‘:j“l‘:; nd Clasificstf Land Avaitatitty| Qava | bigabte Deselogaent Kethod Acvess Accossto Market "-‘x"
{m’/100kmT) r(lfl $0,00( ' - km2) Cladis 'rcb!un Goluttolland (ha) | mXscd | -~ ) Dam | Weir [Gravity] Pump [Bovster Furrow| Onirheiad Eleet. | Rosd | LskNdolz [Loost Town
N he) | (ha) | () | by | (ha) Jkedd | ) | hm) | (k)
Expanston of Operational Irrigation Profect (Area only for Expanslon) ) . : :
o0 1[Chiaws [Zambezi “Ipz . 9 AZ-20 |12 Luska Rufal : .20 20 S W
O 2{Chanvanyva Nalfue IOK 10 AX-14 | 12 Lusaka Rural . . ; . §00 BOD C 800 -
o0 A Masstock Kafue {98 11 AR-15 |12 (Chirundu} §.usaka Rual : . 1,000 1,000 : ) 1,000
0. - 4]Kanakaotopa Kanoksoizps  |BZ 9 AZ-20 |12 Lusska Rural ) ) i . . 0 0] 0 0
O 5|Knumgs - [Naunga DL 5 AL-S 113 Luangwa | - ' L : 80 9 30 80
QO §[Mpongwe Devclopawnt Company B . 4 AK-§. 122 Ndols Rural ' GWater 2,200 of . o 2,200
O 7|Murkeinpu [igation Pro Lupala HE -4 AR-5 |22 Ndols Rural : } 2,000] 2,000 2,000 2,000, 2,000
O-  $iAlaaaiti Farm Tndlitete | |Kamwense BK 4 AK-5 | 22 Ndola Reral ] : N ) - 0 0 0 0 E
- 9|Chapala ° T IBE 3 A4 | 26 Kalulushi 1 _ . 60 1. - 6 66
Q- 10\futambaule Mutamhaule B, 4 AL:S | 35 Screnje ) ) ) . : ) : .. 0 ] 0
- 11 {Iketenge Pincapple trrigal Sakeji BZ - L A1 {42 Muwinilunga 290 90 I %
O 12Namushakonde o JCanat RZ 4 AZ-13 |51 Mongu 0 ¢ -0
O 13{Kelcys Small Holders CojKafuc BN 10 AK-34 [ 63 Moazabuka : 300 o 300
O 14]Bolcys hatima Kariha BZ 1 AZ-13 |69 Sinazongwe - : o : M kL A
Q- . 18]5istwinda Kariba BZ 7 A7-18 |69 Sinazcagwe : ' . -4 4 [
Q- 16|1usita - |Zanbezi N7 -8 AZ-19 167 Sinonga . . .0 0 [
O~ b¥]#anitcri Training Faom_ [£ambesi bz 8 AZ9 |67 (hirundu 1 0 ] o
O 1E{Nakanbala Sugar Vistales [Kafue [k 10 AR-14 | 63 Mazatuka . - 1,000 7.000] 7.000] 7,000
O~ 19]Gwembe Devetoprent C{Kariba [BZ 2 AZ-18 | 69 Sinazengwe : - -0 0 0 0
O 20|Nanga Kafug: lox 10 AX1a |63 Mazabaka | ' 1,140 |0 1,140
O- - 2 Nkandabwe Nkandabwe D7 7 AZ-18 ]| 69 Sinazongwe . i ) ) Iy o] 1o i i
O~ 22|Ksivambwa Tea Scheme |Lucna BF 4 AP-1 | 7 Kawambwa ] ) . ) 47| 7] . 17
O 23|Muauishi Banana Schemd Mununshi BP 6 AP6 | 73 Kawanmbwa . : o . ’ -0 . 0 . ]
O 24\ fulumbi Collee Schome JChiswishi BP 2 AP-2 71 Aansa ) ' . . 60 v - 60 . 60
oo 2SHadulu Nodh Lukulu BC 2 AC-2 |81 Kawns : 989 959] 939 4 989
) L included ]
O 25)Mgoli Coffce Kabolubuto” |G 1 ACY |81 Kasama wo27 | 0
% 0O 21|Katcshi Coflee lukupa BC 2 AC2 | 8] Kasama . : : ) . 120 490 490
: 0-  28[Makungwa Makungws  [Bl. ¥ ALl |91 Chipata . _ - : 0] 0 ) 0
) T Lukurye DL 1 ALY |9l Chipata _ _ _ 4] 4 . | A
0 30|V ' o Bl. 1 AL-1 |92 Fundasi . . . HT 10 it 10
0-  MfLusowe o Bl. 2 AL-2 {96 Petake i _ ' ‘ E K N 3
Sob-Tolal ) 19,343] 202901,429F 3.419|10924} 9.000] 2,656 6,877
Retubilitation of Noa-opcrational Project .
N 1|Chipapa {BK 10 AK-14 | 12 Lasak Roral ) . ) ) ] - . B 1 10 10 18
N-  tpafu ipafu BK 1 AK-} M Chingols - : ] ) . . 10 : 80 80
N- 3 Kafsambila Zhinw 137 7 AZ-18 |65 Choma, - : ' - of . ¢ 0
N- - 4]Chiyohi Fanberi B 1 AZAS |63 Gwimbe : . : . : 10 ] 10 to]
N-  5{Kcnani Vegetable Schemd Kenoad BP . 6 AP-6 | 72 Nohotonge ] . . _ '3 8 - 1 .
N-  6{Ctiposa Mulunde Schemiluapula BP 2 AP-) 74 Mwense B ) ] ) 10 10 10
N- 2 Chembe Vegetalle Scheaf Loapota BP. 1 AP 71 Mansa : ) ) : 1 . 9] A0
M- BJChama Vegetahle Schemd Pambaste lf)Z 4 AP-S [ Kawambwa ] ) : ] 10 10 _ o o
N-  9]Mwase Fandnzi Iot, 1 ATl {93 Lundasi . . - ) - . : - - 0]. ' 0
__Sub-TDhl : : 13| - 28 ol 18 520 0 11§
frrigation Erufect under Implementation : ] S .
1- . 1|Nakatoya - N Lucli DZ " 4 AZ-12 |33 Kalabo - . ' ' - . LU
1-  2}Mtansy Pilol Schenie Aansa B 3 AP} 17i Mansa ) S . ) - 10
- 3|Kamani Colice Schame  [Luosgo BP 3 APY | M Mwense ] L
{ 1|Karcnilic BPF 6 AP-6 | 73 Kawambua - S ) . ) :
Sub-Total - : ] i : B B ) 20
Da Pevetopment Frofect ’ : R : . C . :
- 1t Lutuba B 3 " (23) Coipofshinea. | 2 1s,000] - 19020 13.600] 19,000 y000] 7000 14,000 730 sf L
D- . 2| Wesllung Wetluog  [B2 7 [T 6 - AestitiiEsep | 1 i 2500] 28510 2500] 2500 2,500 2,500 560 1 43
i Miokupa Tuhupa e 2 3 AT TAS[Shn Gl | 3 Swoglyaaid - 20| 0] 0 - o :
D+ 4]Napcrmba Kapemba Bl 1 92 - o CH0MIGNEsep | U : 02l 0 -9l : .
D-  5|Sobmri Solwezi BK 8 T - S AsdswncCen | 1 50000 - 1.020F " ),000] 1,000 1000) 1,000 Me i K]
D-. - 6{kafue Kafue DR 2 3 19 - 1.549]Gov. Agr. 2 - 1,800] - y4.610% ¢ 1,300] 1,800 1,800 1,800 K 96 18 Y
g;g D- A uluody Mulundu BE 2 28 19 C49Cov. Mg ) 2 5,000]  “1.36 1,600] 1,600 1,602 GO0 o0l 12 K
& - - < - - - - - - -
3 D- . 3]lubi Lubi : . R ) ! MY PR ¢ - -
1 9[Lufspa Lufupa Bk 8 8l I8 C10MINRFat | 1 T t4o00] o o470] - so0] oS00 “Sea) | 500 (K] 1 il
B 10[Katubu Kafuba B 4 73 20 1.011|NR Forst | 2 3,000] ~ 4223 2.200| 4.200 T 4200 1,700 T "% 1
D- 1§ |Lusemfa Lascmfs BL 3 M - (26} 1 AN {Pre Shill [ so00] d.280] o 4300] 4300 4,300 4,100 20 ¥ 1.1
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Table 3-2 List of.lrriga'tion Potential Avea (2/3)

1-34

No. I"m_;cct:: n[:cahm River I:,::; Q:Q:m District Slap Wo. l.c'\'calion‘ CA l:::i&l‘:c ad F,‘.lamiﬁfal? Laad Availabitity] Qava lrli_gablc . I)f.‘wlqrmcnt Aethad Acvess Acccss ilo Mackoa '-':;::"'
(1 00km?y (14250,00¢ ' ' '(tm?) r(‘lu’ﬂ lrois!,cn Solutiofland (ha) | {ml’scc) | - (ha) Dam | Weis [Gravity] Pump | Booster] Fuerow] Overhead | Etecl, | Read | Ea/Ndota [Locat Town
, ' Gy |y o] ] o | @] )l ey | e
1= 12|Mwonboshi Mwonboshi Bl. X 3 (7)) . 1,983 Conurerl | | 5000]  0.780 00| 800 ’ 800 0 9 65 X
1> 3 {Xopronps Kopyonga BN 10 3 F1 © o 288{Semi-Com| | 5000 0370 q00{ 300 300 400, 9%, 60 [
13- B Muckite Muchito RK 10 12 2} AR Yep | U " 0.030 6 ¢
1- 15]Kanakantapa Kraakanlaps 7 . 9 12 - (24} 256]R Fors) 2 0.030 0 0
- 16 Chyonguwe [Chysagwe B2 9 12 (28) 1,917 8¢mi-Com| | - $,000 0.510 00| 800 300 £00 18 48 1
- 17| Mhwspuls IMtwaputa BL' 2 12 (28) - - 398[IMAcp | 2 1,000] 0.2 00| 0 -~ 100 00 102 102 3,
- 1B[lundazi {Lundazi BL 1 9 . 44 1,530 Scmi-Com ). 0~ . 2000] 1480 1,500] 1,500 1,500 1,500 780 21 EX]
S 19)Lukusacki Jrakusashi Bl. 4 REE 3 CSGLIBEscp | 3 Strohgclayey : 5010 0 0
1% 20[Lutembue Jisteentwe — IBL 1 91 40 L5 Esep | 1 3000]  2760]  2®00{ 2,800 2,800 2,800 60 35 [
N 21|Katcte Kotele Bl ¥ 55 KT 3 [Semi-Com| 1 2,500} . .420 1060} 100 o) 100 00 2 1.5
© - 22|/amberi (Mofige) Zambezi (Mongu) {5t ' - 0.000 [ 0
D- 23|Zsmberi (Livingsions) - | Zambezi {Livingstone) 61 : : R 0.000 0 0
D 2]iuongo Luodgo . |BP 3 T4 (23) 6400FishCu. | U B 18420 0 0
D 25| Lwembe Lavotbe lec 4 84 ) 2,580[Shin Cul, 1 - Stcongly acid ) 0000 e 0] R : . ) ]
- 26{icnpwa |Bengua BN 10 63 Rk 161 |Semi-Com| U Uriliscfuiitise]  £.350]  2.350] " 9,400] 1,400 400 4,400 | - [ 1.8
D-  27[Kalomo Kalomo rAE 66 17 1.923[Scmi-Com | 2 400] 0310 300 300] 0] - 300 3o i3 34
Sub-Tolal 33,300] 35,300] o] 43,300 23,000 6] 25,100 [
Patential lrelgation Sitex ‘ ) ‘
p- 1 [Machiya Kafue 8K 4 00523 a2 o N3] 49| 24,264 2 . C 7.600] 12690 1600 7,600 .60 7,600 129 i 160 90 M
P- . 2jLuswishi Luswishi TN HE £ 20 XS U Jresvy. [Fish 1,200 1900 1,200 1,20 1,200 1,206
P-  3[Chisangws Kafue Bh 4 00523122 20 20,000 U [heavy, 2cid . 2,000] - 10.450 0
P- AChitwi Chife By -4 0.0523]28 20 X A acid  [land Emprovemcnt) ' 0.000 0
- 5IBaluba Baluba BK 3 0.0575] 28 20 210 A acid  [tand Improvement] . 0.000 [
T 6[luanshys Luwanchs  |BK 4 0.0523] 28 20 280 3 acid [land Improvement| 0000 [
P TfChiwete Munshibemba [BL 3 0.0573] M4 (26) Fa 1 10| oon 10 40 40 40 10 1 220 1 5
- E[eles Kalwa Bl. 4 001738 33 65 2z 1806 oon 19 10 10 10 10 1 Mo [ Vi
P 9lKatikvlula Mutemina BP 2 0053|128 (36) 10 2 1,000 6.396 400/ 400] 400 100 50 10 410 96 L
- LDfatunte Murie BP - 2 00333 (35) - 630 2 500} £.352 150/ 5 S 130 70 i? 400 60 ti
P-  11]Kaschunga Dam Lunga B 7 6045846 [} 19,000 1 300 £.550 300 300, 300 300 60 [ 6 71 il
i~ 12]Manyinga Valley Manyinga BZ - 2 00547 44 8 7,500 3 $00 3.403 500, 300 500 500 23 1 60 18 14
P- 13 Kawanis Scitlemont Kabompa [vz 2 vosarj4s ] 35,000 1 - 1p0] 19445 100 100 100 1o¢ 0 1 340 54 b4
P 14{Mufumbue Ksbompo Bz 2 oosi7]4s i 35,000 2 C300] 19048 300 300 300 200 [T [ 360 12 b4
P- 15fkekege Sakeji |6z 1 00|z 6 5 1 400 0.024 20 20 0] - 20 ] 80 [ 580 72 13
16| Katima Mulilo Zambezi Bz 5 oonag]ss 12 116,983 2 1,004] 110.8%0 1,000 1,000 1,000 1,000 1 1 620 1 14
P-  171]Afuandi Zambezi Irz & 0029356 12 513,730 B 1,000 150518 1,000 1,000] 1,000] 1000 1,000 i i 550 72 14
P-  1%[Luazamba | D7 6 0.0293] 56 il dasbo 2 exocssively dr 0]  0.000 0
P-  19|Bwina Leanulobs B2 6 0.0293] 56 n dambo 2 excessively dr 0] 0.000 0
- 20)Sichili tambo B 6 002956 11 dambo 2 excossively dr 0 0.00¢ 0 :
- 21]iuanja Zamberi /2. 5 ooMs|ss (3) 236,033 2 so00] 113s8s] 1600 1,600 1,000 1,000 1,000 1 60 380 6 1.4
P-  22|Scnanga Famberi 87 - 5 ooMs]ss () 36,082 FIE 1,000 131386 1,000 §.000 1,000} 1.000 1,600 1 1 780 ) al
P- - 23{Zambezi L.Foodphain_ |Schilacanol) |DZ 4 00351] 35 L] canal 2 3,000 3,000 1,000 1,000 A0DD ] | 670 [T 7
P~ 2{Matehckc Plains Zambeil RZ 5 0.0315]3s (3 215,051 A poordeainsir]  1600] 313386 0 10 | 790 4 an
- 25]Noagumba Canal “Ipa 4 0.0338] 53 4 canal 2 : 200 00 200 200 50 1 650, 130]. 14
. 26]Ngombe 1 .uachi BZ 4 0.061] 33 11 canal 2 000 - o . 200 200 0 1 ©IN o0 ¥
£ 27}2smbezi Basia |Zsmbezi BZ 6 002966 12 $13,780 ) " 2000] 1563533] 2,000 2,060 2,000 2,000 1 1 360 o 7
P Z8i.usity fLasitu n7, § HE 23 1,600 1 300} o :
P 29|Gwenhe Escarpment [Chezya BL -7 - 68 22 1 1,000 0
- 30;Kafue Gorge Ialuc B Il 0.05591 61 24 136,995 U ' oudic phase Yoo0] - 30960 9 ) .
P- 31|Senga 1. Kaiba BZ 1 0085168 . 22 663,880 1 2.000] 364962 | 2000 2000 2,000 128 15 180 108 4
P- 2Chipepo 1, Kariba Bz - 7 0085168 22 663,880 I -~ a000] $64.962] 3,000 1,000 3,000 88 ] 230 84
P. 23|Chiyabi 1. Kariba 82 7 0.0351]68 ) 663,880 A T 2000] 3649621 2000 2,000 2,000 &0 1 230 i b4
P-  M}Sinazongwe L.Ksriba Bz 7. 0.0851]69 23 663,380 1 LD A0001 364.962 2000 A.000 1,000 3o H 56 108 I4
P M5)Sialwinda Zhimu Bz ¥ 1|69 2 2,100 1 10,000 - [ ’ :
I 3§]Kafwambita 7himu Bz 7 - 1] 66 1?7 950 1 $.000 . ) :
P A7]Mushota lsland Lufulu B 4 oa 25 1,460 2 2,000] . 2380]Combincd with P-38 .
P-  18[lLucpa Flats Lufubu P 4 oln IF1 - 1,400 2 10000]  2330] 230 2,380 1,490] 1090 2,330 A€ 1 900 15 1.1
P-  39flLuangoe Vallcy jLucngo “IBp 3 00703 14 (23) L0 [ 10,000 - 0.376 780 780 780 130 % i3 830 72 1.3
P-  40{Lufuby \-'afley Lufubu B> .4 01323 (23) 250 2 ©2,000] 0595 600 600| . €00 B - 600 40 5 70) 120 1.4
- A1|Mununshi Aununshi BP 6 00705114 (2 9] - 2 1,000] 06| 660 ool - e60] - 660 1 1 Ho [ 1.
- 42|Nchelenge State Farm - [L Muwiér BP 6 0021172 - .28 LMwera | 2 1,000 1,000 : : 1,600 £,000 : 1 1 £80] 18 1.3
- 4}Samfya State Farm [ Bangweolu - |BP . 1 0.0849] 73 26 " 6. Bargweulu T3 strodgly scid 100 -0 : ]
p- 43| Banguculs West L.Bangweuls [BP 1 D.0549] 75 26 f.Bangweuly - - X poordrainai| 5,000 _ 0 : . : .
P~ 33|Luaputa Valley 1,uapta IBr 3 oot03]0) 18] 16,218 3 - - 4000) 1136997 4,000 4,000 4,000 0 2 730 102 1.1



Table 3-2 List ol"lrl'igati0||'_Polciltial Area (3/3)

No. “0"“:::‘:““0“ River - lz_“; (;}n?s-n District Aap New | Lovation CA L[;:d‘s“[“?:c ad Classificati Land}\.wila.bilil_\' Qava [rrig:n'[.‘nle Developeient I\I.clhod L .‘.\nw . Access bo Market ""l:‘:-
(= 160km’) (/250,06 ¢ 1 gw2) (lass }mblcn otutioftand (ha) | (mdfec | 3) 1 Bam | Weir [Gravig] Pump [Boostes] Furron] Oveehesd | Elecl. | Read | LakNdola [Local Town
: , ' g | _ o) | b | ho) | ) | b | k) | G} b k) (km}
P-  46[Chitandu Farm Block  [Mintongava 8P  } 00105] 72 L : 200 2 L0000 . Ho 140  id0] 140 N 10 1 850 3 1.1
7. 47 Mansa \fansa BP 1 0.0705]7t ‘ 26| - AT 2 55000 1.036] 1,040 : ' | 1,090 1,040 Sl - ¥ 7i0 ok 1.7
P-  43{Kawambwa Tea A fbereshi BP 6 0.0705:7} 25 146, 2 100 0.093 100 100 10¢ 100 - 20 1 920 0 1.}
P-  49{Chitoshi Tele - BP |- 0.0542)8) M| -8 3 stroggfyacid | 2000] - 0.004 0 - -
- $0|Chiwals [Kalungwishi  [BP 4 oa7]®d 8 - - 1,685] - 3 stroaghy acid 2000] 0 8% 0 ¢
- S|\ ufubushi [atafutusi - [BP 1 0.0549]8% (163 ‘ - 850 1 srorglyscid |- 10000 0303 0 11 i
P S Chimakila i | TEELED - 3 1,000 T 6000] 1700 1,700 1,700] 1,700 ‘ 1,700 . 50 i] - 80 54 X
P 53 Chamiduha Kalungu [Bc- 1 oo0s3]s1? ) B : 1,650 1 shongly acid 700 0557 0 :
- 3i[labu Laafus Iuc 1 oosy]ss (39) - 1,300 1 sronglyscid | 430] . 0.689) [
. 55|Kapate Nehelenpe . |BC 2 0.0725) 84 30 1,280 X stroagly acid 3.000] - 0.928 o
P- S6iKapilingizya Katinku - IBL._ 1 00067} 92 43 200 U by ] . $00] 0013 ¢
B-  37fKMangatika Lupamada - [BL 1 0.0067] 92 EA] 500 U heavy 300 0040 0
P 3%{Ngenjo - Lopamadsi - [BL 1 0.0067] 92 41 B 200 U heavy T 2005 0.00) [
P- 39]Sinwlemba Limurga BL 1 00067 92 ) 13 n U heavy “3o0) - 0002 [
P- 60|Chifunds . Luclo I8 & 0.0067] 92 T} 450 U heavy - 200] 0030 0 -
P- - 61|Chitundu Scuth Zambezi | |BZ 8 0.0347] 67 i 23 s 667,570 1 £,000] 565171 1,000 1,000 1,000 i 3] 1 130 60 [X
P- 62|Mucnse South Luapula IsP 3 o005} 74 23 161,275 F] C600] 111699 600 . 600 © 600 i 1 1 790 &4 N
P-  63[Kawama South Jirsaputa | BP 3 0.0705)74 |- 161,215 2 2,500 m 699 2500 . 28000 - '2,500 - 1 ] 800 9% 1.3
P 64]Mutale Mokonge [Lubansershi - [BP 1 6.0549] 81 Al 1,500 . 1 acid o 0.000 0 RE - - 110 i $3 14 1.1
P 635]Chilubula South JLukuty BC 2 00m5)81 T . 1,200 1 ‘ 10,000] 5583 5,580 5,580 3,580 5,580 _ 4 1 660 60 1.1
P-  &6]Chamdamali Chambeshi BC 1. DOS|8L M ~ 4,300 3 ad - - 0.000 0 - ' ' ) 1 780 60 1.3
P-  67[Changa Hill North Kslungu BC ¥ 005387 I 2,900 1 T2000{ 1517 1,540 t,540 ] 1,540 1,540 : [0 1 140 54 1.1
P 68|Chale Luby BC 3 DOSA[ 88 1(39) 2,100 1 2,000 1.43] 1,930 1,430] 1,430 1,430 E 25 1 [0 [ [
P-  £9[Chiundaponde Lutimala BP 1 .0.0349]89 (15) ) 706 X acid o 500) 0.a84 ] - . : 60 1 $00 120 33
- P- 0]Miipwazi South Lusnginsa - [BL 2 0.0101] 92 - K 90,560 U heavy [asfish] 10800] . 9328 9,310] 9,310 9,30 9,010 12% 10 410 700 34
@ P- 1 fMusishiwemba Munihiwenba |81, 3 0.0175] 33 (25) _ o0 1 s 2000]  0.458]. 160} 160] 160 160 K 5 ] 180 73 K
P- 22|Nkumbi Col. South Lunsemfva B 3 0.0173] 04 26y 3,200 1 2.000]  0.560 460 560 - 560 $60 A ] 170 36 1.4
P- 73| Modita West Mukuhi BL. 1 00175] M (26) ] 1,200 1 zopo) o] 0 219 230 210 - 0] -1 110 48 1.4
P- 1| Chipunguy Malungushi - [BL - 3 0.0178|3 (27} 2,100 -1 T 2000 0368 . Av0] . yio] - 376 30 ] F] 1 160 uj .7
P-  75|Msworhoshi (D-IZ) Malungndhi Bl 3 0.0175] 35 17y . 1,938 1 2000] 0347 140 140 150 - 130 19 0 9 iz 1.6
P- 76]Lungu Luswishi - [BR _§ 0021822 19 . 2450 i 2000 . 0.516 §20 520 320 20 _ - 60 ] 90 £4 14
P-  1|Solwesi Sohsczi IBk 2 oess]a 14 1,300 § 2000 osss] o oo 190 B §90 - 1 1 190 1 i1
- 78|Adiseritota ~ [ntutanda ok 7 o0.0451 48 _ 14 ' L300 1 2000] . 0.585 90 so0] 298] 298 590 3% k] 150 % 1.1
- 39Mwonbeshi Muwoanbcthi D7 2 005471 41 14 - 2,100 3. 20000 1149 1,150] . Lse] 1,150 1 1150 120 ] T 130 1.2
P-  §0]Mwinilunga Westbunga  [BZ 2 0.0547]42 -6 ' 4,651 i 30000 2543 840 2,540 2.540] 2,540 I $90 1 il
P-  $1{Kaserupa (-9) Lulupa - IBK- 8 0033246 13 1,100 1 1,600) 03%] 380 | 3go] ase] - 380 ‘ S 15 1 420 ] 34
P- 82{Kabompo Kshbompo B2 2 0051744 8 42,740 2 ex draOverhd  5000] 22339 15000 - : 3,000 5,000 10 1 670 i Ly
P- g3 Mwanyckange Rapids | Zambezi BZ $ 0.0215]56 o $2 136,053 2 ex dralOverhd . 1,000] 7225) 1,000 1,000 K : 1000 - 1 1 630 18 RE
P-  84|Ngambwc Rapids Zambert BZ 5 0.0215]%6 i2 | Mb053 2 e dalOvehd 1000 722511  booo| 1,000 3 1,000 (1 660 6] 14
- Ssll.mu Rapids Zamhezi 0 |BZ 5 0,0215]56 12l 336,053 2 ex draOveitid 1,000] 12251 1,000] . ) 1,000 : - 1,000 1 i &70 T 14
P-  86|Manto Rapids Zambezi BL 5 0023856 12 316,052 2 o dealOnerhg §,000). 722350 Loool ' 1000 1,600 ] ] - 630 .60 1.4
P- 87|Kaole Rapids Zambezi BZ 5 002356 (1) - 336,053 1 e dealOverhg 1,000] " 32251 §,000 1,000 1,000 ; 1 40| I A4
- 88|Sioma Rapids Zambezi BZ 3 0.02i5] 55 [&}] : : S 336,051 3 " ex dralOverhd o s000] 72251 - 1,000 - 1,000 1,000 - b 1 0] 160 14
P-  19{Mitomo Iwels BP 2 .0.0350] % - 1400 ] soael 0] o 770 0] m ] 1 | & [
P-  90|Ngoaiba Mulungushi ~ |BP 2 0.6530|7) : 6] 10 -2 U s00) 04| - W 420 : 120 3§20 N 80 i1 620 - 66 I.§
- 91]Chafunike Luapsls IBr 2 oows|n o] 161,275 2 -3,500] 1334991 3500 - ] asee 2,500 . 85 1 $10 120] 1
P 92fMfusakanya Lufuby BT 1 0082832 1 6,000 ] . 1,600] . 5250 1,600 100 il 1,600 i} 50 1 §90 72 i1
P 93Lufubu (D-1) Lufubu BP 3 00705} M (23) : 1,292{shi Cul. F] ) 1 40 [T 1 916 $10 910 . 50 il 160 48 1\
Sub-total - : . . I ’ ) :
Total | ' 133,041
(Note) : ' ‘ i

1) Optential ardas of 1 b I’-{r() relfVors (o the Lisl hy | BOA, MAFF
2) O Opcrational Schentes {ferigable acca nicans the ares only to be expanded ), N: Non-operationat \chmmc-t I: Implumnhng "?c?nmu. D: Potential Dam Dc\ﬂqpmnl *; Potential Run-of-River Dn*dopnmm
1y P 1o P-60: Potential Arvas by MAFF
. 4)  Over P61: Scliocted by this Study ' : . ) e
.«g 53 Duvelopment Meihods: D.W: Diversion Weir, €.W: Concrcte Weir, B.W: Bush Weir, £: Pump, G: Gravity, F:Furrow irigation, B: Basin rrigation, S: Spricklor
3 : 6)  Land Classitication 1: nione restriclions, 2: fome rastrictions, ¥: résfrived, U uasuitable  for cultivation.
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CHAPTER 4

IRRIGATION DEVELOPMENT

4.1 Det‘mmon of Irngatlon Developmeat -
4.1. 1 Proposal of Long Term Agnculiural Dcvelopment Plan

Agrlcultural development plan is proposed, corresponding to the three scenarios set in the
socioeconomic framework, based on the present conditions and programmes expressed in
ASIP. Irrigation development plan is formulated according to the proposed agricullural
de\e!opmcnl plan, as shown in Table 4-1.

_ Table 4-1 Agriéulluml Development Scenarios

Présent Base Scenario - Base Scenano - Conscrvative
Statis Agriculiural Industrialisation Scénario
-_Exponsion
Population (1000 7,969 (1993) 12,738 14,336 11,589
persons) (=100} (16 {130) < {143)
Annual Growth in ~Average 2.3% - | - 1994-2000: 6.0% | 3.0% (constant) 1995-: 2.6%
Value Added of (1985-1993) aftenwards: 3.0% - 2000-: 2.3% -
Agricultural Sector ' 2005-: 2.0%

) 2010-: 1.5%
value Added of (299.3 bitlion K.} '
Agricultural Séctor {=100) _

<2005 © 494.9billion K. {1 4396 billion K. | 382.7 biftion K.
- (163) - (147 : (128) -
-2015) 699.8 billion K. | 6164 billion K. { . 491.2 billion K.

2348 (206) (164)

4.1.2 Proposed Irrigation Development

Requ:red lrngalion development has been exammed and proposed to produce necessary
value added (VA) of agncullural sector in each scenario, particularly value added of crop
sub-sector. Since other sub-sectors than crops, namely livestock, fishery, wildlife and
foresiry are proposed to satisfy the necessary productlon depending on the pro;ectecl
population or the projected value add in each scenario, - Therefore, necessary irrigation
development has been studied in connection with production of rainfed crops under
fohowmg premise of irrigation development

<Prem|se of Img‘tlmn Dev elopment>

" Rain'fed agricutture will femain predommant even in the futurc and nost of maize and oil

¢rop production will be obtained through rain fed cultivation. lrng.,atcd wheat and rice will
be complemen!ary for stable production of cereals. In addition, irrigation will support the
producion of cash crops such as vegetable and fruit, and of exported goods, such as coftee,

~ sugar and flowers, in order to contribute to the lmproved balance of payments of the

country and hlgh browih in the Value Added of the sector.

Under above premlse of mngatzon developmem followmg condmons are set for ircigated
crops:
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<Cerr:al Crops> 5 : : : o
Irrigated cereal crops like wheat and rice will support ramfed maize production, and to
satisfy national demand of staple crop in each scenario. In this connection, wheat has been
set 10 produce 13 kg of per capita consumption and to realise $elf sufficiency of wheat. On
the other hand, intensive rice cultivation is proposed especially in the Zambezl Ftoodplain.

However development of intensive rice will be limtited to 3,000 ha in maximum due to

himitation of ﬂood free areas.

<Vegetables>

Vegetables are the most smtable for cash earning. Current producuon has reached the level
to meet the supply of 65 kg/capita/year, and rapid ¢onsumption increase will not oceur.
Further, large scale export will be dlﬁlcult Current fevel of producnon is assunied to
continue. : : : :

< Fruit >

Current consumpnon of frit is 16 kg!capiiafyear which eorrésponds to 30% of the -
consumption in developed countries (50 kg/capitafyear). In the Base Scenario- -Agricultural

Expansron where the largest increase of agricultural production is projected, produclmn of
fruit is planned to increase to meet a ¢onsumpt|on leVel of 27 kg/capita/year.

< Coﬂ’ee and Tea > '

Coflee and fea plantation is expanding by 530 ha/year. Much endeavour is bemg made by
entrepreneurs to marketing and exports of coffee and tea. Curcent expansion is assuimed to
continue in the Base Scenario- Agrlcultural Expansion. In other scenarios, however, the

production will grow at the same rate as that set for growth of total value added of _

agricultural sector in each scenario, considering possible risks in the future.

< Sugarcane >
Sugar is ranked second of the exponed agricultural producls The complete process from
plantation 1o exporting has been established by the sugar company. The plantation will be

expanded from the cucrent area of 13,000 ha to 21,000 ha by 2005, in aCCordance with -

prOjeClton of the producu(m e)cpanswn plarmed by thc company.

< New Products > ' '

Flower growing and. exports have been’ s!arted recently mainly by comniercial farmers.
ASIP highlights expansion in the future. The markels for flowers are European countries,
‘where stable and expanded supply with lower price in winter can be achieved from Zambia
which enjoys summer at the same time. Therefore, productlon will increase to 10 times the

present level in the Base Scenario-Agricullural Expansion. In the other’ scenanos ‘the
production will grow at the same rate ‘as that of‘ total value added of the seclor of each i

scenario, considering possubie rrsks

Under above . premrses pmpos;ed 1rngauon area has been set: as shcwn in Tablé 4‘2
Proposed irrigation area is at maxidium in Basé Seenario- Ag,ncul(ural Expansmn of about

61,000 ha, at 54,000 ha in Base Scenario- Industrialisation; and at mmrmum in Conservative

Scenario of about 38,0600 ha respectwely The detalls of thrs sludy is dcscnbed in Chapler 5,
Supporting Report-H.
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Table 42 PropOSed ]rt‘lg

ation Developinent by Three Scenarios

Water Demand >

Curretil Status’ Bise Scéenarié - Base Scénario - . .
Po199yy Ag:ic;.{llufa! Industrialisation Camen‘a-m'c
. o B} B . Expansion - 5 chnuno :

< Totat Trrigated Arvea " 43,000 ha m 000 ha 107,000 ha 91,000 ha
> R {=100) ©(215) 202) (6323
<Newly Irvigated Arca>] - 61,000 ha ' 54,000 hia 38,000 ha
{1) Cereal Crops 13,656 ha 36,000 ha{ - 40,200 ha 32,700 ha
(100) © (264 ' (294) B €319
\Wheat 13,636 ha 33,200 ha 37,200 ha 30,200 ha
- (100) {243) {(212) (221)

[ntensive Rice o S
- “Wel Secason Rice O ha 2,800 ha *"3,000 ha 2,500 ha
-Diy Season Rice - - (0 ha) Y (1,400 ha) - (1,500 ha) {1.230 ha)
(2) Vegetables © 11,663 ha 19,200 ha © 21,500 ha 17,100 ha
- 3 -{100) - (163) e {184) {149)
(4) Fruits 78,128 ha - 16,700 ha © 12,000 ha 9,700 ha
T (100) L (205) o (148) (1)
(5) Comz'c'&Tea 6,300 ha 718,240 ha 712,000 ha 9,600 ha
{=100) L (290) - (190) (132)
(6) Sugar Cane’ 13,000 ha 21,000 ha 121,000 ha 21,000 ha
o (=100)] . ' (16D) _(162) (162)
iy Ne\\ Crops (flower) 250 ha 3 2,500 ha 500 ha 380 ha
_ {=100) (1600) O (200) (152)
< Additionat lrrigation N 282 000 m7day| 4,680,000 wday | 3,242,000m’day

2) Water demand is estimated based on 1.00 fit.fsec/ha. :
3} Detail acreage of:mgahon afea ss sho\m by crop basis both for 2005 and 2015 in Table 4-3.
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sment by Three Scenarios

Table 4-3 _Proposed Crop Develo
Crops Actual Base Scenario - - Bage Scénario - - Consérvative
 Agricaltural | Industriatisation Sccn.!no
- Expansion .. ‘ ' .

B L 2005 2013 |l 2005 2015 || 2005 - 2015,
Maize 820.396] [ 1,138,000 1,332,000] 1,024,200 1,218.600{| 944,500 983,800
Sorghum 12,792 19,000 96,8001} . 71,100  83,600(| . 65.600 71,600
Miltet : 54,508 120,000 D 457,000} 108,000 - 143,600 99,600. 116,100
Rice (Ext.) M| B 17,500 22,100f| 19,660 - 24.800|| 15900 20,100
Rice (Inl.W.S) *° o 1,800 2,800 02,100 - 3,000 - L7000 2,500
Rice(IntDxS) (% 0 900 . 1,400 1,050 1,500 850 . 1,250
R. Wheat 3,686 0 0 0 0 0 .0
1. Wheat * 13,656 24000 . 33,200{| 26900 - 37,200 21,800 © 30,200

Cereals 954,049] 11,384,200 1,645,300] | 1,252,950 1,517,300]| 1,149,950 1,226,550
Cassava 107,3I2 135,400 171,6001| 152,500 193,200[] 123,000 .155,900]
Potatocs 1,670 2,500 3,409 2,800 3,900 2300 3,100

Starchy 109 18211 132,900 175,0001| 155,300 197,100|} 125,300 159,000
Sugarcane * | 13,000 21,000 = 21,000 21,000 21,000} 21,000 21,000

Sugar crop : 13,000 21,000  21,000]| © 21,000 . 21,000 21,000 21,000 -
M. Béans 3848911 53,800  73200(| 60,600 ~ 82,400|| 48,900 66,500
Pulse Crops - 38,489 $3,800 73,200 69,600 - 82,100 18,900 66,500
Soybean 19,8641 68,900 94,900 26,500  29,200]] 21,200 29,200
Groundnuts (R) _ 68,8081 299,000 517,400 115,000 123,200 97,400 © 130,300
Groundmuts{}) (]| 13,656 24,000 33,200 26,900 37,200 21,800 30,200
- Sunflower 3589901 0 K1 § IR .0 .0 0
Sezd Cotton 7649241 68,000 ol] 68,000 90,000/| 54400 72,000

Oilsced Crops 2147191 459,900  645,500)] 236,400 279,600]| 194,800 261,800( _
Tobacco(V) 3,558 5000 6200 1,000 - 3,000 3,200 1,000
Tobacco(B) 3,388 6,900 10,000 5,600 8,100 4,500 6,500 f@

Tobacco 6,946 11,900 16,200]| . 9,600 13,100 7,700 10,500
Tomatoes * 6,000 6,900 9,800 7,700 11,000 6,300 8,900
Onion * 1,000 1,100 1,700 1,300 1,900 1,000 1,500
Cabbage * 1,000 3,400 4,900 3,900 5,500 3,100 4,500
Lettuce * 663 800 1,100 900 1,200 00 1,000
Carrols * 1,000 1,100 1,700 1,300 1,900 1,000 1,500
Vegelables 11,663 13,300 19,200 15,100 21,500} - 12,100 17,400
Coffce * 6,18H| 12,000 18,000 7,900 11,300 6,300 9,500
Tea * 140 190 240 130 . 168 100 130

Stimulant Crops 6,324 12,190 18,240 8,030 11,960 6,400 2,630
Orange 7,154 . 9,700 14,600 7,000 10,500 5,700 8,500
Banana 974 1,500 2,100/ - 1,100 1,500 900 1,200
Fruits 8,128[{ . 11,200 16,700 8,100 12,000 6,600 9,700
Flower * 250 1,250 2,500 180 500 310 380
New Crops 230 1,250 250011 380 500 310 80|

Total Plantcd Arca 1,363,050] 12,103,640 2,632,840{ | 1,767,460 2,156,460} | 1,573,060 1,782,460
Irrigated Avea (ha) 53,021} 84,740 113,640 81,610 107,160 69910 90810
Incremental fvon 1993 31,719 60,619 28,589 54,139 16,889 . - 37,789

1} *: Trrigated Crops 2) (*) : Irrigated but not counted in irrigated arca. 3) Groundnuts(l): cunsadcrcd as
supplemental irrigation crop béfore planting wheat.
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4.1.3 Allocation of Irrigation Area

‘As resulting in Table 4-2, irrigated lands are to be developed at about 61,000ha for Base

Scenano~AgncuIlural Expansion, and 54 ,000ha for Base Scenario-Industrialisation and
38,000ha for Conservalive Scenasio respectively. On the other hand, potential irrigation
areas are estimated at about 132,000ha in the countsy as shown in Table 3- 2. The tocations

~ of potential areas are shown in Figure 3-1. For appropriate allocation of said irrigated

areas, following priorities have been considered:

< Prlorities >

- Lower income segions. © {Luaputa, Westem, North-Western, Northesa)
- Lower yield region.  (Western, Easlcrn, Lusaka, Nosth-Westcm)
- Food unbalanced regions amang Agncultu r¢ dominant provinecs.
(\Western)
- High potential region r'.m water rcsourccs. © (Luapula, Southem, Centeal, N/Wcstem
Northern \Ves!em)

- Adjacent prOwnCcs to large market from Economic viewpoint
(Lusaka, Copperbelt)

Baséd on above pridr‘ilies basic allocation ratio has been tabulated as shown in Table 4-4.
This basic allocation ratio has been’ apphed to make appropriate provincial allocallon of
irrigation area. The proposed allocation is shown in Table 4-5. - :

Table 4-4 Basic Allocation Ratio for Improvenient of Farm Income Gap

Provinée |Equivatent] Ratio to |Necessily|Allocatio| lnvest |Adjusted | Potential| Adjust. | - Basic
Planted | 3.00ha of . |n Weight| Effcct by [Necessity]  of by . JAllocatio
Arcal Develop |of Staple] Market of _ [Irrigation] Potential | n Ratio of
Household ment Crop Develop. {rrigation
(1 ) 3) ) {5) © (1) (8) 2
<t]> < | Ry | <3 | <t M) G/ &
3.00/(1) ' H(3x(5) Total(?) | fTotal(8)
, (ha) : {ha) '
Lusaka 2.73 91% 1.10 0.800 1.000] 1380 3,010 0.031 2%
Copper 1.96 65% 1.54 0.300 1.006 1.930] 10,260 0149 9%
belt -
1Central 4.7 157% 0.64 1.000 1.000]  0.640 s ,570] © 0075 4%
N/ 0.78 26% 3.85 1000 0.500 1.930] 15,260 0.222 13%
Western ' _
Westérn 0.74 25% 4.00 0.500] -0.500 4.000 IJ,-l 10 0.405 13%
Southern 6428 2% 047] 0500 1.0001 0.9240] 23,148] 0.164 T 9%
Luaputa | - 0.73 2% 117 1.0600] ~ 0.500] 2090 33,555 0.529 0%
Northern| 146 49%| - 2.04| 1.000{ 03500} 1020 13829 0.106 6%
Easiern 1.92 61% - 1.56 0.575 0.800 2.170 4,419 0072 1%
Total 2.22 T4% 19.37 1175 $6.100) 132461 1,753 100%
(Note)

<*1>; Equivalent l‘armmg size (sce Supporting Report-H, Section 1.2.10)

<#2>: 3.00 ha = Necessary cultivalion arca per houschold from viewpoint of farm expenditure,
<*3>: assumied based on cegional food balance. {Imbalance provinces are set in high priorily.}
<*4>: assumed based on distance 1o large markets. (Adjacent provinees are sei in high priorily.)
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_Table -8 Provincial Allocation of Irrigation Dévelopment o &
Province Lusaka Copperbelt’  Central NAWWestern  Western Southern - Luapuls  Northem Eastern
Potential Irrigable Area (hi) R T .
132,461 3,010 10,260 15,570 15260 13410 23,148 33,335 13829 4,419
Basi¢ Allocation Ratio o

2% % % 1% D% 9% 0% 6% 1%
Allocation '

_ 61,000  1L,I0C 5000 3000 8000 14000 6000 18,000 4000 © 3,000
Existing Trrigation Projeéts : :
ASIP Rehabilitation Praject ; : '
267 10 140 o 0 0 89 0 0 28

Existing Expansion Project o
16,484 1,900, 4,200 - -0 20 10 8450 L1 190 .0

_ New Irrigation Projects (Base Scenario - Agricultural Expansion)
Multipurpose Dam Project

65300 810 5780 0 0 0 I 0 0
Trrigation Dam Projéct
8,480 0 0 0 0 0 0 7,000 0 480
Run-of-river Projéct o ' ' _ . o
25,000 0 0 5,000 6,300 7000 T 0 4000 6,700 1

Total (ha) 60,821 2,720 10,120 5,000 6590 7,016 - 8,539 12,144 7,190 §,508

=
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4.1.4 Selcchon of Imgallon Pro;ect

(l) ASIP Rehablhtauon Pro_;ect and Exlstmg Expansion Pro;ect

In selectton of trngauon pro;ecl, first pnonly has been set on the ASIP Rehabititation

Project and the Existing Expansion Project from v:e\vpomls of quick response of effect in
ASIP Rehabilitation Project- and welt managcmcnt in the Existing Expansion Project
respeclwely ASIP Rehabilitation Project is composed of 9 projects which cover 267 ha.

Existing Expansmn Pro;ect is composed of 21 projects, which cover 16,484 ha. Outtine of
these two projects are as foliows

Table 4-6 Quiline ofASIP Rehabtlltatton and Existing Eqmnslon Projects .

“[Peovinee - |ASIP Rehabititation Project | Area|Existing Expansion Project Arca I
Lusaka N-01 Chipapa o 10]0O-01 Chiawa ' 20 hy
N o : |0-92 Chanyanya 800
0-03 Masstock 1,000
. 10-05 Kaunga 80
. 1projeét , 19] 4 projects 1,900
Copperbelt [N-02 Ipafu ' ' 8010-06 Mpongwe 2,200
0-09 Chapula - 60[0-07 Munkumpu 2,000,
e 2projects - 1. 140] 2 projects 4,200
Niwester. : ‘ 1 o o1 ikelengc Pineapple 1 290
. ' 1 projeet 290
Western S © i1t Nakafoya , 10
o ﬁ . B 1 project 0
Southern  |O-14 Buleya Malima 57|N-04 Chiyabi 10
' 0-135 Siatwinda 22|0-13 Kateya Smallholders 300
0-21 Nakandabwe : 20]0-18 Nakanbala Sugar Estate -~ | 7,000 .
. 0-20 Nanga 1,140
. 3 projeets 89 4 projects 8,450
Luapula ' ' “1i02 Mansa Pilot _ ‘ 10
- ' ' ' N-05 Kenani Vegelables,” 3
'|N-06 Chipesa Mubende State 10
N-07 Chembe Vegetable State 10
N-08 Chama Vegetables 10
0-22 Kawambva Tea 47
0-24 Muluibi Coffec 60
0-25 Lukulu Nosth 989
; Lo B . “Buorolects 1,144
‘[Northern - S  |0-27 Kateshi Coffee 190
, B B L i preject 190
Eastern 0-28 Makungwa _ 5 ' : ' '
- 1G-30 Vuu : : 13
0-31 Lusowe . ()
_ 3 projects: . vt
| Total L9 prajects 267 2 project 16484

| '(i) Mdf:ipurpds‘e 'm‘.m' Dé\ieldp'ment Project

Three mulupurposc dams are proposed, namety Chongwe, Kal“ubu and Mutundu whose .
outlinés are shown.in “Fable 4-7. The purpose of the Chongwe Dam developmem is to

provide water (o Lusaka arban area and o trngauon in surrounding area. The volume of
- water developed with Chbngwe Dam project is éslimated as 172 thousand ‘m'fday. The
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Kafubu Dam is planned to provide water for municipal water supply to Ndola and Luanshya
and irrigation pro;ecls along the river with the volume of 430 thousand mr Iday of water
developed. Mutundu Dam is plannéd with the volume of 170 thousand m'/day of water
developed for water supply to Kitwe, Kalulushi, Mufulira, and irrigation around Kitwe.
These three danis are selected as peri-urban 1mgahon projects which are able to produce
valuable crops like vegetables. Imgat:on water :i$ pumped up to the beneficial aréa by -
pumps in all projecis. Total irrigation area of mullipurpose dam prmecls amounts to 6,590
ha. . : _ . '

Table 4-7 Qutline of Mﬁ!tib’urpds’e Danis Plan

Items . Chonewe Dam - K-\luhu_[)am i - Mnhm-lu Tam
{1) Dam Site « 45 kni éasl of Lusaka, « 30km south-west of Ndola, |+ 15km northof Kitwe,
RS + 1km in the east of Chongwe |- 15kun Southeast 6f Luanshya | - 15km south of Mufulira
(2) Dam Tiype Fill Type ' - Fill Type “Fill Type
(3} Dain Height 3T0m 27.0m . 300m
4) Dam Volume 1,315,000 m3 ;795,000 m3 981,000 m3
(5) Maximum 173,000 m fday 430,000 m fday © 170,000 m'fday
Volume (2.002 m3/se-.,) (4.977 m3fsec) © (1968 m¥sec)
of Water ‘ '
Developed : - L .
(6) Purpose - Water Supply:103 OOOm’!dag, < Water Supply: 65 000m iday |- Water Supply: 35,000m day
(volume of water (o {Lusaka, Chong\\\,} (Ndola, Luanshya) (Kitwe, Katulushy, Mul'ulua)
bedevelopadasin | [rrjaation: 70,000 m’/day - Irrigation: 365,000m day - Irrigation: 135,000m /day
ﬁ?ﬁﬁ?c' ’ (8l0hai in the suburbs of ~(4,220ha ateng the Kafubu (I_ 560ha in the suburbs of
Expansion) Chongwe by Pump) “Rivet by Pump) Kitwe by Punp)

(3) Irrigation Dami Development Project

Among remaining daims, two dams namely Lufubu and Lundazi dam are ‘selected from
viewpoinis of economical aspect and gravily conveyance system. Total irrigated area of
irrigation dam projects amounls to 8,480, Qutline of irrigation dams are as follows:

_Table 4-8 Outline of Irrigation Dams Plan

liems - Lufubo Dam Lundazi Dam
(13} Dam Site 30 km int the north-norih-cast ¢f Mansa, |30 kat in the north-west of Lundazi,
60 km in the south-east of Mwense 100 km in the south- soulh—casl of
(Luapula Province) . Chipata
't (Eastern Province)
(2) Dam Type Fill tvpe ' -Fitl type ..
{3) Dam Height 330m - BO0m -
{4) Dam Volume 618,000 m’ 552,000 n*

{3) Maximum Volunwe 1,211,000 l'nji'daj' 166,000 m*/day

of Water Developed (14.02 m¥s) (1.86 ms) o
{6} trrigation Plan :
- Area Developed 7,000 ha 1,480 ha -

- Irrigation Mcthod
- lsrigation water

Gravitational Trrigation 7.00 m¥fs Gravitational [erigation 1,48 m_’{s__ -

An cconomic analysis has been given for selection of irrigation :da'M'S:"Eqiuiva[eﬁ't cost and” 3
EIRR of three dams have been used for the analysis. Equ:valent cost is the unit cost whlch;
is calculated dmdmg total constmcuon cost of erngauon pro;ect mcludmg dam and :
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irrigation facilities by the beneficial area. It is generally justified as economic in case that
" the upit equwalem cost is below USS 15,000/ha. Unit equivalent costs of selected 17 dams

are plotted in Figure 4-2. As shown in the figure, unit equivalent cost of Lufubu dam is the
lowest below USS 10,000/ha. Unit equivatent cost of Lundazi dam is below USS 20,000/ha.
On the other hand, economic rate of return (EIRR) of two irrigation dam projects are
estimated at 21.3% and 18.1% respectively. Those two irrigation dam projects are justified
as €Conomic (EIRR>10%) Other than two selected irrigation dams, unit equivalent cost of
Lunsemfiva dam is the cheapesl of about USS$24,000/ha. The Lunsemfwa dam neeéds
pumps and pipelines for irrigation. Three dams are regressed as shown in Figure 4-1 using
followmg data.

Evaluation data of Irrigation Dam Project

Name of Dam ‘(unit) Lufubu Dam Lundazi Dam Lunsemfwa Dam
‘ -1 - (D-18) (D-11)
Beneficial Area . |(ha) 7,000 . 1,480 4,360
Gravity Area (ha) 7,000 : 1480 - 0
Capital Cost . - IMUSS: 56.96 26.13 103.92
Replacement Cost . (M USS 0 0 2193
OM Cost _[MUSShr 1036 | 0.475 2835
Benelil . MLUSSAT - 2483 . 9,487 15.27
Proposed Cropsand | Veg-Veg.: 20% {Veg.-Veg.: 100%}Veg.-Veg.: 20%
Unit Benefit Wheat:  40% Wheat: - 0%
|[Fruie "$0% o ' Fruit - 40%
o -~ US$3,550/Ma USSUSS6 410 US$3,550/ha
Equivalent Unit Cost USsha | $.000 18,000 24,000
EIRR ' Yo 21.3% 18.1% 6.9%

As showa in Flgure 4-1, Lunsemfiva dam is evaluated as low from economic aspect. From
this matter, remote dams with pump ircigation are necessary to reduce their equivalent unit
cost lower than US$15,000, because high value crops like vegetables are not able to be
introduced due to distance to market. In case of the exclusive irrigatiOn dam, it will not be
fully able to introduce h1gh value crops fully. Lundazi dam is, however, proposed to

- introduce double cropping of vegetables, due to no other possible large vegetable

production sites in Eastern Province. Even vegetables are not fully introduced, Lundazi
dam will be expected to keep EIRR higher than 10% from liner relation in Figure 4.1.

Dam Cost - EIRR
o - Assunied trend efGra\. ity
25 i - ot ---lmgahon ........................
& 20 [ Lifbi Dani wwfﬂw Dt
S s — I Y e
R - Lincar Regre$sion
C s Assumed tlend 1. - S
- ofPump ' [runscmf\m Dam
K 5,000 10,000 15000 20000 25000
' Equivalent Unit Cost (US$/ha)

%Figur_e 4-1 Relation b'et'wee.n Equivalent Unit Cost and EIRR
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) Selectlon of Run- of-Rwer Devehpment Pr o;cct

Run-of-river development pro;ects aré selected to meet neéessary provincial allocation of
1rngat10n area based on followmg ¢onsrderauons

- Incase provmmal allocauon of development area is satisfied with the ASIP Rehabilitation -
Projects, the Existing Expansion Projects or the dam development project, no more
projects are proposed in such province. (Lusaka, Copperbelt and Southern Provmces are

‘satisfied as shown in Table 4-5)

- TIrrigation areas are to be irrigated by gravity as much as possible.

- Larger run-of-river projects will be selected than smalles one taking scale merit into.

consideration espemaﬂy for pumip itrigation,

- " Project sites are to be as, much as close to provincial centre mty

- Easier to access to e!ecmcuy and main road networks.

urider above consnderanons sefected Run- of River Development Projects are 13 projects,
and 29,000 ha in acreage as summansed as below: .

Table 4-9 Qutline of Run-of-River Development Project (ha) -

Centzal Nvestem Westent ___Luapula Northem
gl 3,000 P79 S 1,000 {P.16 1,000 |P-37 2,000 {P-32 S 1,00
{Machiya Mwombes Katima - - |Mushota Chinakita L
_ hi . Mullile - Island -
P-30 2,300 P23 3,000 (P45 2,000 IP65 - 5000
Mwinilung Zambezi - {Luapula Chilbula
@ a2, : Floddplain : South
g4 P-82 3,000 |P-34 1,000 :
Kabompd Ngambive
- {Rapid
P-86 1,000
- IManto
Rapid .
P88 1,000 -
Sioma g
_ Rapid _
1project 5000 |3 projécts 6,300 |5 projécts 7,000 |2 projects 4,000 © |2 project - 6,700
: Co 13 projects : :
24,000 ha

4.1.-5 Deﬁni'tion'of Selected Proj.ect by' .Séenarios

Proposed acreage ofi lrngatlon development dlf’t“ers by scenario. It is necessary 10 deﬁne the -
projects by scénario. Maximum acreage is 61,000 ha in Base Scenario- Agricultural

Expansron and followed by Base Scenario- Industrialisation of about 54,600 ha. Minimum

acreage is 38 000 ha in case of Conservative Scenario.. Adjusted acreage and project are
shown in Table 4-10. Lufubu dam will be excluded in Conservative Scenario, and some of
Run-of-River PrOJecls are excluded in both cases for Base Scenario-Indusicialisation and
Conservative Scenario. ‘Table 4 10 shows the proposed irrigation plan for each scenario.
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-Table 4-10 Irrigaiion Developntent Plan of Each Scénavio -

- Basc Scenario- Base Scenario- Conservative
L Agricultural Expansion Industriatisation ] Scenario
Project __Irsigation Acca (ha) frrigation Atea (ha) . | .. lerigation Arvea (ha)
(2003) (2015) |  (2005) . (2015) (2005) (2015} -

Lusaka Prov. 2,720 2,720 2,720 2,120 2,720 2,120
Chongué Dam - 810 - 810 8to] - T8to 8to] 810
ASIP 10 10 T to] to} 10 T
Rehabititation - - _ R b '
Expansion Project 1,900 1,900 1,900 1,900 1,900 11,900
Copperbelt Prov. 4,340 10,130 43400 . 8850 4,340 110,700
Kafubu Dam - 4,220 - 34700 0 — 4460
Mutundu Dam - 1,560 - 1,040 - 190
ASIP 140 140 0 140] 140 140 1o
Rehabilitation . - & o , ‘
Expansion Project 4200 4,200 4,200 - 4,200] - 4,200/ - 4,200
Ceatral Prov. 5,000 5,000 s.ﬁoo| 5,000 ) 0
New Project : P-1. | 50000 . . 30000 .. s0000 5,000 0 L0
Northwest Prov. 2,590 6,590 2,590 3,590 290 2,590]
Expansion Project 290 290 29 290 2% 260
New Project : P-79 - o0l o - 0000 0 0
New Project : P-80 2,300 2,300 2,300 2,300 0 12,300
New Project : P-82 - 3,000 - 0 U 0
Western Prov. 2,510 7.610 2,510 6,010 1] - 3510
Expansion Project 10 10 10 10 10 10
New Project : P-16 - 1,600 1,000 . 1,000 1,000 0 1,000
New Project : P-23 1,500 3,000 1,500 3,000 0 2,500
New Project : P-84 - L0000 - 1,000 0 0
New Project : P-86 — 1,000 - o 0 ¢
New Project : P-88 — 1,000 - _ 1,000 0 ©Q
Southera Prov. 8,539 8538 8539 8,539 8539 = 8539
ASIP 89 29 g9] 89 89 39
Rehabilitation _ _ _ :
Expansion Project 8,430 8,430 8,450 8,450] : 8,450 . 8,450
Luapula Prov. 3,144 12,144 3,144 12,144 ¢ 3,144
Lufubu Dam 1,000 © 17,000 _ 0 "0
Expansion Project CL,144 1,144 Ll Ly 0 L144
New Project : P-37 2,000 2,000 - - 2,000 2,000 0 2,000
New Projéct : P-15 2,000 . 2,000 0 0
Northern Prov. - 2,190 7,190 490 5,490 490 5,490
Expansion Project 490 490 - 490 490 490 4%0
New Pioject : P-52 1,700 1,700|. - 0 : o] « o 0 S
New Project ; P-65 - 5,000 C— 5,000 0] . 5,000
Eastern Prov. 28 35081 . 28 1,508 281 1,508
Lundazi Dam So- 1,480 - 1,480 - 1,480
AStP 28 28 28 28 28 28
Rehabilitation o 1 .
Total 32,061 60,821 29,361] 53,851 16,417

3 4
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