The surface water potentials for these three provinces are l26 m’lsec {4.6%), 150 m*/sec
(5.7%) and 61 m*/sec {2.2%) respectively in an average year, but only 42 m’lsec ¥ m3/sec
and 14 m¥sec in a drought year. ;
The average per capita surface water polennal for each provinee is also shown in the table. It
can be seen that, for these three prownces (Lusaka, Copperbelt, Southern), the per capita
discharge in an average year is around 10 m*day/person ¢ompared to the national average of
32 m*/day. The corresponding ﬁgures for Northein and North Western provinces are 79 and
100 m’/day/person. Consequent!y, it is apparent that the most abundaat available resources
are lot:ated away from the areas of higheSt populahon and hence hlghest demands

Table 5-1 Surface Water and Groundwater Potenual bv Pr()vmte -

Province Lu:aka Copper’ Centra] Noith Weslém “Scuth Luapuia Nonh Easfem Zambia
_ : belt: | Westém |- em ‘em 1
Rain.fa]'ll _ . o ‘ Ce o _ — )
Province area | kn? | 22,0041 31.217] 94,634 1_25,'290 127,344 35 199 49.594] 1472921 69,146 ?5[,850
Annual mm C85TY 1231 947 |;l7} T 737 “1259) U138 961 T1,001
rainfall - ‘ - ! ' ‘ ‘ 1 '

Equivalént o/ | 600 .:1,219 2,843 .4.660 -3263 - I,991 : },980 .'5,315 2107 23.978
discharge sco

Population _|’000] __987] 1928] __721| _ 3s8] 607|907 sas| T #S3|  6es| 738

Surface Water Potential - Average Year (30 year average)

Average  |m¥ [ 126] TS0 389[ - 4sof  235] 6] 05| 3| 248 2747
discharge | ¢ ) : o ’ '

Daily Ta® | 10800] 13,000] 33,600| 38.300| 20,300 3,300| 26,300] 67,300| 21,500 237,300

discharge - | Mday

Percapita  |m¥| 11| 9 47 100] 34 I I D] 7] 7
discharge - { day . : . . _

Surface Water Potential - Drought Year (10 ,\ear return perlod)

|Average ™7 ‘42 77 128 2491  188] 14 205 . 519 155]. 1,518
discharge ~ | sec : ‘ ‘ : : o s -

Daily- = [Tm?§ 3,700| ~ 6.606] 11,000] 21,500 -:6,300 1,200 17,700] - 44,300} 13.400] 136,200
discharge fdayl _ L . o e 1 b ]

Per capila '/ -4 5 15 35 27 1 34 52 4 18

discharge day

Groundwater Poténtial

Potential [ w/| 48] 8] 285] e2| am[ im|  ws| 6[ 1| s
abstraction séc i o : R o SRtk

potential fday

Notes: * 1) Surface Water Potential taken from Tab!e 4 8
it). Groundwater Potential taken from Table 4-31

5.1.2 Current W_:itér]‘)eniands"
(1) bxlstmg Water nghts N

An indication of the level of currént waler demands ¢an be obtamed fmm the exxslmg water
right records for surface water abstraction held by the Water Development Board ‘of
MEWD. A survey of these existing records was undertakén on behalf of thie Study Tean by
a focal consultant, and the results of the survey input to a ‘computer database Th:s current
water usé survey |s descnbed in‘detail in Suppomng Repcart Part G
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Approximately 1830 water right records were found and the distributions of water rights by
province and by river basin are shown in Tables 5-2 and 5-3 respectively. The province with

‘the highest” abstraction voluime is the Copperbelt, followed by Central and Southern

Provinces. These tables show that the nuniber of water rights, and the volume of sutface

' water abstracted, are not everily distributed across the country; and that the regions with
highér concentrations of population have a'greater number of granted water rights. One

noticeable exception 1o this ‘observation i Northera Province which has a very large number
of relatively small water rights, mainly on the Chambeshi and Luapula basins. From Table
5-3, it is readily apparent that the Katue river basin is subject 1o the heaviest demands in

“termis 0f both nurber of water rights and volume of water allocated - nearly 670 water rights

totally 5.3 million m*/day, or more than 50% of the national total.

- Ta'ble 5.2 Pistiibution of Wat_érki@;}its by Province

~ Total WR - Valid WR
Code - ' Province No. TolalVolume |' No. " % ' Volume %
10 - Lusaka SR 1t 6459181 92 422 423752 656
20 Copperbelt . 315 - 2718931 - 126 336 971,754 350

30  Centrat 230 - 1,852,929 . 18 513 479,917 259
40 North Western 67 151,215 24 358 191,572 606

50 WWestern 6 8950] 2 333 600 6.7

60 Southern | o1se T 1930088 70 370 0 1,225659 635

© 70 Luaputa- . 188 - 2 866,815] - 81 - 440 1700299 80,8

80 - Northern . - .| - 464 © - 1,247,408 . 193 418 - 657313 . 527

. % Easlern . 82 .. 40,059 27 329 . 27530 687

© 99 Unknown | L1 29,969 5. 294 6280 210

' ) 1832 9352277 739 403 4,581,676 480

Units - m'/day

~ “Table 5-3_ Distribution of Water Rights by River Basin

, N CTotal WR | Vatid WR
Code ~ RiverBasin No.  Total Volume | No. %  Volime %
1 Zambezi 229 . 592,908 84 367 124,669 210
2 Kafue 669 5206425 249 372 ¢ 2,803,343 - 529
3 Luangwa 286 1,593,791 121 444 285,307 185
4 Lvapula . | 2304 2400450 137 . 451 725,584 1712
5 -Chambeshi - | 255 966752 105 412 461,878 478
"6 Tanganyika 76 . 194965 32 421 169,645 8190
99 . Unknown -~ 130 1339 s 385 14250 819
T T T s T 95522711 0 139 403 4,384,676 48.0

Units : mi/day

Alltﬁdingh"[‘_ébl!é 53 above gives a breakdown of the distribution of water rights by main river
basin, it is more difticult to detérmine the precise location of the poinit of abstraction without

“defalled exafination of each individual watér right record. For this reason, the distribution

by sib-basin can only bé estimated, based on the district of the water right holder. This

“estimated distribution is then used in the analysis in the following section.
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{2) Actual Water Use

Table 54 shows a breakdown of current water use by main river basin and by the “block’
sub-division used in Section 4.1 for estimation of surface water resources potenual

fAJthough water right volumes are shown in the table for companson purposes, they are not
used in the analysis for the reasons outtined in the previous section. T he water use ﬁgures
quoted in the table are taken from earlier sections of the report adjusted to reflect the river
basin block sub-divisions. Domestic water use was estimated based on populahon figures
mu!nphed by unit water consumpuon rates, as ewplamed in Section 3.2, Industrial water use
was also eslimated based on unit water consumption rates, calcu!ated in this case from a
‘questionnaire survey undertaken by the Study Team, as. explamed in Section 3.3.

Agricultural water use figures are calculated from the water right database, although not
directly from the absrractron volume stated on the water right certificate. Applications for
secondary water use, ie for agncul!ural purposes, include an estimate of the hectarage of
© crops to beirrigated. The figures for current agriculiural water use are based on these stated
areas for dry season crops, which agree reasonably well with 6 igures obtained from the
Ministry of Agriculiure, multiplied by an assumed irrigation water requirement per hectare.

These ﬁgures represent the peak demand during the dry season and therefore the WOrst case
scenano for current agricultural water demand.

The table also compares the actual Water use with the average flow regime for each of the
river basin block sub-divisions. Water use is presented as a ‘utilisation percentage’ of siver
flow for the three cases of drought discharge, Q(355), minimum discharge and average
discharge for each b!oCk This analysis clearly shows that surface watér resources of
Zambia’s main streams, with the. exception of the Kafue, are under-utilised ‘and - have
significant potenual for development. In the case of the Kafue, while the utilisation
percentage is only around 10-15% of the average annual flow, the utitisation in the dry
season is equrvalenl to between 40 and 80% of the minimum flow condition. This suggests
that there is little potential for further expnsion of either domestic/industrial water supply
projects in the Copperbelt or irrigation projects in Central and Southern Provinces which
would requrre increased abstraction from the Kaﬁre basin.

513 Cu rrent Water Bal:mce

Water demands were drscussed in Chapler 3 and the current situation is summarised by
province in Table $-5. The main consumptive water demands are for public water supply
(domestic and industrial use, including losses, for the 12 large and 80 small urban aréas, and
for rural water supplies) and for agricultural use, including irrigation, livestock watering and
fishpond requirements. The public water supply demands shown are based on the arialysis of
the Study Team - domestic demand for both urban and rural areas is calculated from the
population projection for 1995 multiplied by assumed per capita consumpuon rales. Actual
levels of water supply around the country (particulasly in the rural areas) are likely to be
lower than the calculated dema nds. Industrial and agrrcultura! water use were eshmated from
the results of‘quesuonnalrc SUrveys and analysis of the water rights records and are therefore

‘thought to be reasonably representative. The agrrcuilural demands are based on the dry

season irrigation féquirement and theret‘ore represcnt thc worst case scenario in terms of
water demand.
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The known and estimated water demands are balanced againist the potenltal avan!able water
resources in Table 5-5. Although the groundwater potential is included in the table, the
balance is assessed agamst only the surface water potential for both the average year and
drought yéar conditions. This is because the ‘cuirent level of groundwater use is almost
insignificant in refation to the avaifable potential. As discussed previously, the provinces with
the fowest. po!enttal water resources, namely Lusaka, Coppcrbelt and Southern Prmnnces
are also those wnh the hlgheSl demands and this is clearly mdlcated in the table

Tablc 55 Current Water Balance hy Provmce _ | _ .
__(Unit: 1000 m*/day)

Lusaka Copper Cenlral Nonh- Wes(em Soulhem Luapula Northern] Eastern | Zambia
belt < | westem ' S |

Consumptive Demands

Domestic Water| 193] __233] &3] 22]  33] & 31| 48| 5] 741

Surface Waler Potential

{ndustrial Waler 98 2] IR &1 I D 1 Y | Y D R T T
Losses” | 7078 a5y . 4 ospioa4l o 4] 9] 9]t 209
Sub-Total (PS) 360 ‘405 ,392 .. 32 421 102y - 3] o 8| 69 1216
Trigation 490] . 803]  sed[ T 45]  of ‘1.660] - 185] 790 a3 v4.380
Livestock R 3 23 50 il 5] 18] 0 129
Fishponds 1S 2 O | s | | -7 3 13 IR E
Sub-Total (Ag) { ~ 499] 891 '587] - 49 24| -, 707p - 139] - 808] - 63| 4,826
TOTAL . 859 12961 679 81 11819l 228]  s18] - 132] 6042 g

Average year ] 10.800] 13.000] 33.600] 38,900

[ 67,500 2'1_._5‘00‘237 200]

|Drought year 3,700] 6.600] 11.000] 21,500 44,800] 13,400{136,200

{Groundwates] § 4.100] 7.200{ 21.200] 31.300
Balance - Average Year :

31,400| 16,700{157,400|

1995 | 9.041] 11,701] 33.921] 38819]

1 26,072] 66.622] 21.368]23L,158]

% Not Utilised | - 92%|  90%| 93%| 100%]
Balancé « Drought Year ' ’

ool ool oon| . 98wl

1995 | 2.811] 5.304] 10324] 21419 17,472] 43.922] 13.263[130.158

% Not Utilised | 77%%]  s0%|  o4%4] 100%

99%|_- 98% ' 99% 96%

Noles: 1. Demand sub-tolals : PS - Public Supply, Ag - Agriculture
2. Groundwater potential is shown for information ouly not included i in the water balance

“As shown in the lable Soulhern provmce is subject to the heawést demands and is the' only

province where a significant proportion of the available resource is currently uilhsed Forthe
drought year condition, it can be seen that the demands actually exceed ' the available -

resources within the province. However, the inflow from Western and Nonh-western
provinces via the Zambezi and Kafue rivers, combined with the fact that these rivers are
afready deve!oped in the form of Itezhi Tezhi Kafue Gorge and Kariba Dams ensures that
there is sufficient potential 10 meet the’ demands Southern province, and in parncular the
Kafue basin, is the most critical area of Zambia in terms of water demands - any mcrease in
future demands will néed to be carefully assessed. :

With the exception of Lusaka and Co;aperbelt provinces, the demands in the other prownces _

are all typically less than 2% of the’ potennal résource in an average year. This gives an
indication of the abundance of Zambia’s surface water resources and the potenhai f‘or
development, - :




Table 5-6 shows a simplified nation-wide water balance for the present sitvation - the
potential surface water resoutce (based on annual mean flows for both average and drought
years) is balanced against known demands. From the table it can be seen that nationally only
a very small proportion of the resources are curreritly consumed (less than 3%) in the foml of
urban, industrial or agncuilurat demands. OFf the available surface water, about 68 m*/se is
abstracted for consumptive use and 1150 ‘m/sec (42%) is utitised for hydropower

Table 5-6 Nahounl Water B‘llance Current Sltua(lon 1995

 generation. The water used for hydropower then flows to other countries and logelher with
other flows 1o other countriés accounts for 97% of the total surface water resource. The
“amount of groundwater currcntly abstracted is less than 0.5% of the total avaﬂable and there
s constderable scope for development ofgroundwaler resources.

~++Note: () shows included volume

Watches.ource Lo . \Water Use .
o _ DroughtYear i . Cu;renl Situation
3 Dcstﬁption; - A\erage Year (10 -yéar relurn pcm’_\d) Type of Use in 1995
‘ © 1 millien Yo niiltion 3 o 'inulhon 1o
mday m’/second mday Isecond m/day Isecond
) I I O B el I T
............................... SHRTTEI W _.(.‘.3..59_“._993‘"alﬂ> ©2) | (2)
(Gmunsi_}‘.@!sﬂ ‘ ('57_:!)_. L C=.723  KEUR W JAgricultural_ f 521 .89
........... [(Groundwaten | B3|
Flow 16 other $30.9 2673
................ | countries A :
_ , [ (Hydsopowes) {99.4) |~ (1,150)
< Tolal > 2373 12,47 136.2 1,576] < Total> 23723 2747




52 Future Balance :

5.2.1 | Future Water Demands

(1)  Domestic and Industrial Water I)enia’iids

The future pro;ecuon ‘of domestic water demands by pr(nvmée has been calculated from
predicted popu!alzon growth multlplled by assumed per capita consumption rates and is
explained fully in section 3.2 and Suppomng Repon Part E. The predtcted demands for
domestic water given in the table are a summary ‘of the water requirements for the 12 large
urban areas {citi¢s and municipatities), 80 small urban areas (population gréater than 1,000 in
the 1990 Census) and all vitlage supplies throughout Zambia. Industrial water demands
(section 3.3) are based on the que.suonnalre survey carried out by the Study Team combined
~ with anticipated growth in economic activity. Table §-7 summarises the results for both
domestic and industrial water demands (including assumed system losses) by province for
the target years of 2005 and 2015 for the base scenario of median populahon growth
combined with agricultural expansion.

Tab!e 5-7 Projection of Doniestic and Industrial Water Demand by Province
(Base Scenano Agricultural Exmns:on) ‘
o (Unit: 1000 m’fday)

Notes: i) Domestic watér demnand taken from Base Scenario - Agriculfural E\panswn (medium
poputation growth) - Supporting Repord Part E
ii} Industrial water demands takén from Table 3-22

(2)  Water Supply Situation in Cities and Municipalities
Table 5-8 shows the current water supply situation in the major cities and'municipalities as

reported by the managing bodies in the questionnaire survey carried out as part of the
Current Water Use Survey. The table also shows the population projections and pred:cted

5.8 o

Lusaka Copper- Ceﬂlral ‘Notth- Westerm [Southern Luapula Northern| Eastern | Zambia

belt || - - |western : - o -

1995 S : : _ :
Domestic Watet 2] 233] &4 22 33 6] 3 49 sif 741
Industrial Water o8] - 93 w3l 0 6| - 9ol 221 o4 12l 9] 266
Losses - 70 79 i5 4 5 4] 48 9l 9] 209
Total Supply 360f 405 92 2] - 4 102] 39 70 69| 1,216
Tolal (m*séc) § 4.2 4.7 1.1 0.4 0.5 1.2 0.4 08l 08| 141

2005 L -

Domestic Water | 291] 281 86| 27 37 20 35 57 63] 938
Indus(rial Water| = 137 130 19 -8 12 29 5 161 . 13 369
Losses 103 99 21 35 6 17 5 11 11 278
Total Supply 531 510 126 40 551 126 45 34 88| 1,605
Total (m*scc) 61] 5.9 1.5] o3| oe6] 15 0.5 1.0] - 10| 186
2015 : ' o o
" |Domestic Water 435 128 110 33 . 42 93 40 63 76| 1,210
Industrial Water| 190|141 24 ol 13| 32 6 7l s 4t
Losses 149 113 271 s 7 20 6 12] 13| 353
Fotal Supply 764|582 161 47| 62|  145)] 52 92 15| 2,010
Total (m’/sec) 8.8 6.1 1.9 05 o7l 17 0.6f 1.3 1.2] 232




* domestic and manuf‘acturing water demands for the target yéa‘rs" of 2005 and 2015. Water
demands for the mmmg sector are excluded because it is assumed that the mining
organisations will continue to méet their demands from independent supply systems. Losses
from the water supply system are deducted and the deficit calcutated to give an indication of
the future water demands of each of the 12 large urban areas. From this table it can be seen

‘that Lusaka, Livingstone and Kasama are already expenancmg a'shortage of available water

resotrces. By the year 2015, the citics and municipalities likely-fo eXpenence serious
“shortfalls in water supply are Lusaka, Ndola, Kalulushi, Luanshya, Kabwe and Livingstone;
with the capnlal ¢ity Lusaka needing to'incréase its doniestic and mdus!na‘l walter supply
capacnty bya faclor of four in order to meez pfcdlcled demands.

Table 5-8 Current Water Supply Situation and Future Projections

for Major C:lses and Mumupahhes
L (B'ise Scenavio - Agricultural Expansion)
"} Lusaka | Ndols | Kitwe | Chilita- | Chin- | Mufi- | Ralu- | Luan | Kabwe | Living: | Kasama | Chipata
) : © fbombwe| gola. | dira lushi [ shya L leope ’
1990Cemws |- 769) 3351 289 48] 142 125| 31} nsl 161 77 - 48] 52
Curcal Surely | 190.0 1470] 1364 342 670] 480 10| 454] 725 200[ 120] 200

Year 1995 - : e . , . ) . |

: ?OP"""M 068| - 388 _3'621 5K 154 131 - 37 125 195 85 hi) 60
Bomestic l7§,2 69.9 _5?.7 PR1R 2'1'"‘7 ’ 23_.5 8.3 2271 35.0F 153 26} 107
Tndustrial 90.6| - 27.9] 24.1 40f] 118 '3_0.4 2.6 98] 10.2 1.1 4.7 5.1
Totsl | 264.8] 97.8] 818 13.1] 39.6] 33.9 .8.1] 325] 453 229 l43 . 1635

syembesses | 662 24.5| 2050 3.3 99 85 20 81 113 4.1
Req'd Supply 1223 102.3] 16.4] 49.5 424 10| 407 566 206
© Balance 24.7| 33y gl 12s| . s6l . 09 47 20. C 0.0
" Year 2003 E D - B

Population” | ‘14833 507 383} sy 17s| 139]c 48] 139] 273} 100} 61 76
Domesti¢ * | 267.0] . 91.3| 69.0] - 9.8 35| 250] 72| 251 49.2) 180} 116 13.6
Cwduseiad | 126,90 393 336F S6| 165|145 37 137 145) 106 65 80
- Tetat | 3939] 130.4] 102.6} 154 48.0[ 39.5] 109 388] 637} 286} 13.1] 216
Sytembosses | 19831 326] 2561 3.9 120 99 27 9.7 ' -
Req'd Supply 20l 12821 193] €0.0] 49.4) 136

Balance 82| w9 10| -1

Year 2013 _
Population | 2181 635] 446] 56| 190
Domestic {393 5] - 114.3] - 79.2| - 10.1] 343]"
Indusirial 177.3| 465 367 55| 170
", Total - 569.8] 160.8| 115.9] -15.6] 51.3]°
SystemLosses | 142.5|  40.2) .29.0] 3.9 . 128
Req'd Supply 31.0] 144.8[ 19.5] 641
" Batace 84| 143 29

. Units: Popuhuon - thousands, Water supply - 1000 m’lday ‘
L Noles L. Current water supply volume taken from qucsuonnaire suney of water suppl iers
: 2. Cusrént supply for Copperbelt towns is the combined total of ZCCM and Council operated pro_lects
A Cuuen[ supply for Chi pala assunicd (6 equal current demand - to IEply 10 quéstionnaire
-4, Predicted domestic demand based on pOpu!atiorl pro_lechbns and per capita mnsumpnon of 180
. lities/capita/day « réfer to Supporting Report PartE .
-8, Prcdtclod industrial watcr use based on manul‘aclurm g dcmand taken from 'f‘able 322

60f 148] 369) 113 M| 9
109] 266 66.4] 204 133 165
$4| 13.8] 186 tid] 71| 93

1153 ¢ 40.4] - 85.0| 31.8] 204| 258

~a8) 0] 212] 29 s 65




(3) - Agricultural Water Demands

The future developmens of agnculture and the demand pro;ecllons of water for agncuhural
use, including irrigation, livestock and fisheries, are described in detail in Sections 3.4 and
3.6, Irrigation demands were calculated for the development projects assotiated with
multi- purpose dams, nrngauon only dams and rup of river schemes, Livestock and fishpond
water requiremeats were also aSsessed as future agncul!ural water demands and the peak
water sequirement in the dry season calculated. Table 5-9 presents the results of the
assessnient of the provincial water demands for the categones of lrngauon hveslock
watcung and fishpond development (mainly evaporation losses) necessary to achieve the
stated aims of the Zambian government’s agricultural expansion pohcy as set out in ASIP.

Table 5-9 Pro;echon ongr:cuIlural Dem:’mds
(Base Scenano Agrwultural Expans:on) _
~ (Unit: 1000 m’/day)

Lusaka Copper- Central _Norlh- Westem Southem Luapula | Northem| Eastern | Zambia

_ ; belt ‘ westen , o ‘ ‘

1998 : . _ Lo . - i
MAlirigation | - 490 - 803|  s64] - 45 0} 1,660 185 790 - 43| 4.5%0
Livestock 5 ] 3 23 50 1 51 16 129
Fishponds -4 811 - 1 1] 1 "7 3 13 4 117
TOTAL 499 891 sgrl - 49 24f v 189 . 808 63| 4,816
2005 o e . o s
Irrigation ' 7251 1,178 996 2691 ' 3031 2,394 4571 . 919 - 45] 1,346
Livestock I - | Y . ! 16 - 25 183
Fishponds : 4 164 9711 . 11} 23] 7 o3 13l 329] - 14
TOTAL 136 1340 12 0 451  364) 2,449 464] 1,008 - 399| 3343
s . : ; _ o . S
[rrigation 725] 1,678 996] - 614] - 603 2, 394 1,235 1411 . 173] 9,830
Livestock .8 9] 31 is| 45 So) - cqb vrasl 0 3| A
Fishponds .4 164 97l M6 80 589 276F 162 512] 2130
TOTAL 737] 1.851] 1,124] 875|729 3,033) 1,518} 1.399] - 717] 12,183

52.2 Future Water Balance
(1) Nationaf Water Balance

The available resoutces for the target year of 2015 are considered to remam the same asat
préesent, although there is a significant increase in regulated flow (up by 180m’/sec or 16% to
1330 ra*/sec) caused by the development of the JICA proposed stosages and other storages
for hydropower generation. On the demand side, there are’ Major mcreascs as described
above - urban and industrial use will increase by 10 m’is (71%) to 24 m Ys ‘whilé agncultural

demands, including irrigation, livestock and fishpond tisés, ars expected to increase by 90

m’fs {150%) to 150 m*/s. However, the total derands of around 174 m Isec stifl represent
less than 7% of Zambia's total potential water resources for an average year The major
proportion of Zambia's surface water will continue to flow to other countries, although
increased hydropower  gencration will utilise some of this potential, DevelOpment of
multipurpose dams and groundwater borehole schemes wilf be able to sat;sfy the in¢reasesin
domestic and industrial demands, while run of river lrrsgauon schemes, in conjunction with
the proposed multipuspose and irrigation danms, will meet the demands of mcreased

5.-.1.0.. .




agricultural production. The national water balance for both the average year and drought
- year for the Base Sccnano Agncukural Expansion in 2015 is presented in Table 5-10.

Table '5'-10 National Water Balarice - Future Situation 2015
{Base Sceuarm Agrnculmmi Expansmn)

Waler Resﬁurc» = : Water.Use

o : Drought Ycar . 7| Future Projection

" Desceiption - A\erageYear (10-year return penod) Type of Use . ~in2015

. : m!|||0n 3 b million 3 mllIlOn N YN
| o iday y m’/second | - ‘mday 1 m¥second - m/day mfsecond
?’._‘.‘”a"e_fﬁ‘.i‘ Lpas) wmr) wea) Ve | 22| P
; i o _ - | (Groundwater)| 0]
;.(G"’““d“f%.'ﬁ’-.{).. sz | Q| o - 4 |Asdeltural ] 130 f 150
il b | (Groundwateny (0.7 @)

' Flowtoother | - . R
..... e ] " Wuniﬂe’s s 0 222.' - 2’572.
EE g S 1 , . (Hydropo“er) C {1037 (1,200)
< Tolal > 2373F 2,7 136.2 | 1,576} <Tolal> S 2373 2147

© Nete:. _( ) shows inc‘luded vohime
e : Water Bahnce by Province '_

The balance betwcen available water resources potemlal and anlrclpated demands by

* province for the Base Scenario - Agn(&ultural Expansion for both the average year and
drought year conditions is shown in Table 5-11(1). Sintilarly, the batance for the Base
~-Scenario - Industrialisation and for the Conservative Scenario are shown in Table 5- 11(2)
‘and Table 5-11(3) respectively. It is apparent that the available surface water resources in
 most provinces are more than adequate to satisfy the likely demands éven in the most heavily
- populated provinces of Lusaka, Copperbclt and Central Provinces, even for the high water
* demands of the industrialisation scenario dunng a drought year. The one exceplion is
" Southern Province wherc for the drought year condition, the predicted demands exceed the
“available surface water resources within the province, As explained previously, these

demands can ‘be met from the mﬂow 1nto Southern Provmce from Westem and North-

 western Provmces

_ However, it is :mponam to remember that this water ba!ance is based on surface water
- resources calculated from annual mean flows, either. for the 30 year average or for the 10
i year feturn penod drought conditions. T he potennal in the dry season is significantly lower if

the water résources are not developed by constriction of dams and storages. With'carefully

. planned development of surface water : resources, supplemented by “groundwater

development for areas distant from suitable surface supplies, Zamb1a s waler resources are

. :more than adequate to meet the fiture demands



Table 5-11(1) Water Balance by Province

__(Unit: 1000 m*/day)

5«12

. {Base Scenario - Agricultural Expansion) -
Lusaka | Copper- | Central | North | Western | Southem] Luapisla §Northernt Eastern | Zambia
Demands belt westem - . :
1595 o . :
Domestic Watee| | 192 233 6] 221 733 66 31 49 51 41
Industrial Water 93 93 13 6] 9] 2 4]- 12 9] 26
Losscs 0] 719 15 4] . 5 14 4 of 9| = 209
Sub-Total Sy §  360] 405 = %2 32 47 102 391 70 69| 1,216
Irrigation 490 ge3| - se4f . 4s] o] 1660] 185 190 43| 1,380
Livestock 5 4 22 3] 23 sol . 1l s] 16 129
Fishponds 4 84 1 i | R 3L 13 - 4] 117
Sub-Total (Ag) 499] 8%t 587 49 14| 1,717 189 . so8] 63| +.82¢
TOTAL . 359| 1,296 679 81 71 1,819] - 228] 878 132 6,042
2005 o _ _ o L
Domestic Watet 291 281 86 1 37 gof 35 57 64 958
Industeial Walér 137 130§ 19 8l 12 29 5 16 13 369
|Losses 03] 9. A -5 6 17 5 T 1{ 218
Sub-Total (PS) | 3531 510 0 126] 40 53 126 45 84 88{ 1,605
~ {Irsigation 7251 t138] 99| 2691  303] 2394] 4571 919 45| 7.316
Livestock 7 7 30 9 37 48 4 16 25 183
Fisiiponds 4 164 - 97 173 H] 7 3 13 39| 314
Sub-Total (Ag) 736] 1,349] 1123} 451 364] 2449 463 1008} 399] 3343
TOTAL 1,267 1,859] 1.249F 491 419 2,575] 509 1092} 487] 9948
2015 : : - _ .
Domestic Water| 425|328 110 3] 42 9 40 63t 16| 1,210
- {Industrial Watet 190 141 24 ol 13 32 6 17 15| 447
- {Losses ' 149} 113 271 - 5] 1 200 6] 12 4] 353
Sub-Tolal (PS) 764] - 583} . 161 4721 . 62| - 145] 52 92 105 2,010
Irrigation 725] 1678] 996] = 6t4]| 04| 2394 1,235 3411 11| 93830
Livestock . 8 9l 31 15 451 - sol- . 71 261 - 321 223
Fishponds 4] 1e4] 97| . 246| 80|  s8g| 276] - 162] 512} 2130
Sub-Tolal (Ag) 737] 1,851] 1,124 875  729] 3,033 1518] 1599 - 717] 12,183
TOTAL 1,500 24330 1285 922|791l 3,178] 1,570 1,691 822} 14,193
Surface Water Potential N _ T I
Average year | 10.800| 13.000] 33,600] 38,900} 20,300] 5,300] 26,300 62,500| 21,5001237,200
Drought year 3,700 6.600] 11.000] 21,500 16,300} 1,200} 17,700} 44,800| 13,400]136,200
(Groundwater] | 4.100f 7.200] 21.200] 31.300] 19,200] 15,700] 10,600} 31.400] 16,700[157,400
alance - Average Year L ' o AR :
1995 9,941] 11,704] 32.921] 38,8191-20.229 1 26,0721 66,622 21,3631231,158
% Not Ulilised ] 92% -90%]| - 98%] - 100%] " 100% 1 - 99%] . 99%]) - 98%| -98%
2005 9,533 11,141 32351 38,409] 19,881 - 25,791] 66.408] 21,013]227,252
% NotUtilised | 88%| 86%| 96%] = 99%| - 98%} ] 98%] . 98%) - (98%| .96%
2015 . 9,299 10,567] 32,315] 37,978] 19,509 24,230| 65,809] 20,678[223.007
%Nol Utilised | 86%| 81%| 96%] 98%| 96% . 94%]  91%) - 96%] 94%
IBalance - Drought Year : - .
1995 2.841] 53031 10.321] 21,419] 16229 | 17,472] 43,922] 13,268[130,158
% Not Utilised | 77%]  80%§ %) 100% 1 -99%]| o8] 99l 96%
- 2005 2433] 47411 9,751 21,009] 15,881 17,191] 43,708] 12,913]126,252
% Not Utilised |  66%| 72%] 89%] 98%] . 97%!} - 93%)  98%| - 96%]  93%
2015 2,199 4.167] 9,715] 20,578] 15,509 ] 16,130] 43,109 12,578]122,007
% Not Utitised |  59%|  63%| 88%|  96%| 95%} 1 1% 96%| 94|  90%



{

‘Fable 5-11(2) Water _Bnl:incé by Province
{Base Scenario - Industrialisation)

(Unil: 1000 m’/day)

: Tusaka | Copper- | Central | North- | Western [Southern] Luspula [Northem| Eastem | Zambia
Demands : belt western | - -
1995 : B
Doméslic Waler 195 237 66 4] M 6% 29 56 64 773
Hndustriat Water| . 125) - 117 17 7l ] . 272 41 16 8l 342
Losses ' 76| 86| 181 4 6 15 4 i1 13 231
[Sub-Tolal (PS) 396 440 99] 35 st 110 37 83| 95| 1,346
[erigation 4601  803] 364 43 0] 1,660 185§ 790 43| 4,580
~ [Livestock 5 4 22 : 3 23 50 1 5 16 129
* |Fishponds 4] 84 1 N 1 7 3 I Y
- ISub-Total (Ag) | 499|891 537 49 24 1,7117] 189 808 63| 4826
ClToTAL ~ §95] . 1,331] 686 84 750 18271 226] 891 158] 6,172
20058 _ _ R o
Domestic Water| 314 . 298 o8] . 34 43 91 37 73 93| 1,077
Industrial Water] 209|198 298] 12 19 44 1 291 - 32] 579
_ |Losses ' 125 120 M & '8 22 -3 16 20 346
Sub-Total (PS) 648] 616 1471 . 52 70 157 49 118 145] 2,002
Irrigation 725] 1,178 996 369 217 2393 457 832 -45] 7,113
Livestock 7 30 9 37 48 4 16 25 183
[Fishponds 4 164 97| 183 35) . 122 3 13| 376 996
[Sub-Tetal {Ag) 736] 13491 1023 46} 289] 2,564 464] 861} 446 8292
ITOTAL ST r3ss] 1,965 1,270] 513 359 2,721 513 9791 591} 10,291
. 2018 _ _ . . o . :
Domestic Waterl 501 378|134 30 55 122 46 95|  136] 1,513
Indusirial Water] 290 24| 36 14 20t 48 7 31 36| 689
Losses 1 oase) 142 ] 9 10 28 7 211 28 463
Sub-Total (PS) | - 980 730] 204 73 85 198].. 60 147  200) 2,677
. [Trrigation 725] 1,568 0 996 358 s18] 2,394] 1,235] 1,264 173] 9,228
" |Livestock : 8 16 3 19 48 s1 . 9 33 35] 245
- |Fishponds -4 164 97| 276 124] 104} 276]  162|  585| 2,793
Sub-Total (Ag) 7380 L7920 La2a]  eso|  e90| 3,549 11,5200 1,459 © 193] 12,266
“froraL . |- 1,7180 24728 1328] M3 715 3,M47 ] 1,580 1,006 993] 14,943
Surface Water Polential o ‘ i , o S
Averageyear | 10,800] 13,000] 33,6001 38,900 20,300 5,300| 26,300| 67,500] 21,500)237,200
Drought year . |- 3.700] 6,600] 11,000} 21,500| 16,300 17,700] 44,800| 13,400]136,200
[Groundwater] | 4,100] 7,200] 21.200] 31.300| 19,200 10,600] 31,300| 16,700]157,400
‘IBalance - Average Year L e o
1995 | 9.90s] 11.669] 32.914] 38,816] 20,225 3 26,074] 66,609 21,3421231,028
o, Not Utilised ] 92%| -~ 90%|  98%] 100%]  100% o]  99%)  99%] 99%| 9%
~ 2005 | 9416] 11.035] 32,330] 33,387] 19,941 3 25,787] 66,521 20,909]226,906
o7, Nol Utitised | - 87%] . 83%]  96%| 99%| - 98% d 0 08%| - 99%] 9%}  96%
C 2015 | 9082] 10.,528) 32.272] 38.177] 19,525 24,720] 65,894] 20,5074222,257
[ %NotUitisea | 8%~ 81%]  96%|  98%] 96% 4 94%] - 98%|  95%|  94%
- {Balance < Drought Year . . _ : o o
1998 - [ 2.805] 5,269] 103143 21,416] 16,225 7] 17,474 43,909] 13,242{130,028
o, Not Utilised | - 76%! = 80%| ~ 94%1° 100%| 100% C99%)  98%)  99%|  95%
008 | 2316] 46351 9.730]720,987| 15,941 17,1871 43,8211 '12,869]125,906
[ % Not Utilised |+ 63%]  70%) '89%)] - 98%| ~ 98% 97%| - 971%] 96%|  92%
2085 - |- 1.982] 4,138] - 9.672] 20,717] 15,525 16,120 43,194] 12.407]121,257
% Not Utitised | 53%4] - 63%]  88%) - 97%] - 95% - 01%]  96%|  93%) 89%




Table 5-11(3) Water Balance by Province
__{Conservative Scenario)

(Unit: 1000 m*/day)

Lusaka | Copper- | Central | Nooth- | Western |Southem| Luapula [Northem] Eastern | Zambia
Demands beft - westeém . P ) .

1995 . ' -
Domestic Water 190 232 63 2] ) 63| 0 28 5 59 s
Industrial Waler 91 86 13 5| "8 1w 3 13 4] 253
Losses |1 68 17 135 4] s 13 ‘4 10 1] 207
Sub-Total (PS) 19 195 91 31 451 98 35 151 . 84] 1,203
Trrigation 490 803 564 43 -0f 1,660] 185 790 43| 4,580
Livestock 5 4 220 3p 2] %0 1 5 16] 129
Fishponds 1R ! 1 1 2 7 3 13 4 17
Sub-Total (Ag) 499]  '891] = 587 49 24 L7 189 s8] 63} 4,826
TOTAL . g48] 1.286] 678] 80 69| 1.815] " 224] 823 147] - 6,029

2005 ' _ ' _ : .
Domestic Waler 279 270 82 26 36 76 31 59 72] . 93

[Industrial Water] 109 103] 15 & 10] 24 4 15| . 16] . 202
Losses _ 93 90 19 4 6] 16 4] 11 13 256
Sub-Tetal {PS) 481 £63] 116 36 52| 116 39 85] - 101] 1,489
Isrigation 725 1,178] 564 70 b 2394] 85| o832 0 45]. 5,994
Livestock 6 6 29 7 33 71 3] 13 23] 167
Fishponds 4| Y 97 166 4 3 13 138} 656
Sub-Total {Ag) |  735] 1,348] 690 243 48] 2,448] - 191 858] . 236] 6,817
TOTAL 1.216] 1.811F  806] . 279] ‘100] 2,564]  230{ - 93] " 357] 8306

2015 _ ' ' o :
Domeslic Watér g5 299 100 29 38 85 33 62 82| 1,113
Industrial Water| -~ 151 112 v 7 11 26 4 16] 19| 165
Losses . 130 99 24 3 6 17 4 12 15| . 312
Sub-Total (PS) 666] 510 K3 41 55| 128 41 90| - 116] 1,790
Irrigation - 15y 1,727 Sed|  269) 303 2,394) 457 3,264 - 113 1876
Livestock 71 - 8 31 11 40 49 -5 19 281 197
Fishponids 4] 164|971 o3 48] 306} . 276 162] 367 1648
Sub-Total (Ag) 736] _1.899] 692 s03[.  391| 2,749 - 738] 144351 sesl. 9
TOTAL 1,402] 24091  835]  s44] d46| 287 - 279] 1,535] Tessf 11,511
Surface Water Potential : R
Average year 10,800] 13,000] 33.600| 38,900 67,500| 21,500]237,200
Drought year 3,700 6.600] 11,000| 21,500] 44,800/ .13,400]136,200
[Greundwater] | 4,100] 7.200] 21.200] 31,300 31,400] '16,700]157 400
‘[Balance - Average Year . ' o IR

1995 9,952| 11,714] 32,922} 38,820 | 66,017 21,353]231,171] .
% Not Utilised | 92%] - 90%]  98%] 100% L 99%| . 98%] | 98%

- 2005 9,584} 11,189] 32,7941 38,6211 66,557] 21,133)228 894
% Not Utilised | 89%|  86%|  98%} 99% 99%] - 98%]  96%

2015 _ 9,398] 10,591] 32,765 38,356 65,9651 20,816)225,639
% Not Utilised | 87%] - 82%] 97%|  99% - 98%1 - 97%]  95%

Balance « Drought Year L el e

1995 2,852| S.314) 10322] 21,420] 43,917} 13,253}130,171
% Not Utilised |~ 77%| . 81%]  94%| 100%! . o] 98%!) . 99%} - 6%

2005 . 2,484] 4,789] 10,194] 21,231} 43,857} 13,043[127,894
% Not Utilised |~ 67%] - 73%| - 93%| = 99%] o 98%] : 97%! - 94es

2015 2,298] 4,191 10,168] 20,9%6| 43,265] 12,716]124,689
% Not Utilised | 62%|. 64%| 92%]  98% 9% - 9s%l 9%




CHAPTER 6 WATER RESOURCES DEVELOP\/IENT PLAN TOWARD
' -~ YEAR 2015

6.1 Poticies for Wdte'r Resoureéé Development

'The objective of this Watér Resources Master Plaa is to facilitate the effective execution of
water resources developmenl prmecls including- domestic and industrial water supply
:prOJecis for urban and rural areas and agricultural water projects for irrigation, livestock and
‘fishery, in accordance with the water demands projected up to the target year 0f2015 and the
'calculated water resources potential.

6.1.1 Water Demand Scenarios

Water demands are pro;ected for the three dcvelopment scenanos outlmed below. The

'correspondmg s0010 economic and sectoral pmjecuons are shown in TabTe 6-1.

1) Base Scenano Agncuhural Expansmn o - _
Water Supply Sectoi: Poputation - Medium Projection, Middle Water

- Demand
Agricultural Sector: - " High Growth in Value Added of Agricultural
: - Sector, Promotion of Export of Agn(:ullural
Products

2) Base Scenano Industrialisation _ _ oo
Water Supply Sector: “Population - High Projection, High Water
 Demand for Domestic and Industrial Use, Rapid -
Urbanisation and High Demand f'or Municipal
: o : " Water Supply
Agricultural Sector: " Middle Growth in Value Added (VA) of
o ' S Agricultural Sector, Self-supply of Agricultural
L _ Prodructs to Highly Increased Population
3) Conservative Scenario
Water Supply Sector: . Population - Law Projection, Low Water Demand

- AgriculturaiSector: ~ Low Growth in Value Added of Agricultural

~ Sector, Self-supply of Agricultural Products to
Moderately Increased Population

6.1.2 Source Development

'('1') Surf ace Water Level of COmpensauon Dlsc!nrge

: “Compensatmn discharge” is the discharge necessary to maintain the normal function of river
~ flow. It is stipulated in the draft of the revised Water Act Section 23.(c) that, in Zambia,

“dams should include a low flow pipe to allow low flow releases from the dam”. Although the
Act mentions the necessity of a flow pipe for flow to downstieam of dams, it does not
stipulate the requirement or antount of flow to be faintained. In the Manua} for River Works
in Japan, the “compensauon dnscharge” Qc is defined as lhe dlscharge whxch sausﬁes the
summation of maintenance and water-use discharge. ‘ :



- Table 6-1_Economic and Population Projection for Each Scenario : -

_ Base Scénario - Base Scepario- - | - ponser?ali\'c Soenan‘o
Agticulural Expansion Industrialisation
Economic  {Growth Rat¢ in GDP is Growth Rate inGDPis . |Growth Rate | inGDPis .
Growth assumed 10 grow around 5% - [assumed to grow around 5% jassumed to grow around 2.4%

~ |the growth rate of GDP wil’

(GDP per capila: 2.5% per
annumy) to 2000, Aférwords

reduce to 3.2% (GDP per

(GDP pet capita:2.5% per
anhum) 16 2000, aﬂemérds

" |GDP will reduce 4% (GDP per

capita:1.25%) by 2015

capila: 1.25% per annum) b)' 12015 aﬂerwards

2015. Growth R_ate in VA of : o
Growth Rale in VA of Agricultural Sector: Iorewtn Ratet in VA of
Agricultural Sector: . |3% perannum 10 2015, the rest| Agriculturat Sector:

6% per annum (o 2000 (based of VA to be coveredby |2 6% pérannum 1o 1.8% i in
on ASIP), Manufacturing Sector 12015

3% pet annum afteiwards e ek .

(GDP per capita: 0.3% per
annum) (6 2000, GDP will
féduee 1o 1.5% (GDP per
capita: 0.15% pér anrum) by

-|<Economic Indices in 2015>

GDP: K. 3,230 billion

<Economic Indices in 20155 -
GDP: K. 3,630 biltion

{USS 7.43 billion) '(USS 8.36 billion) - (US$ 4,98 billion)

. [GDP percapitar GDP per capua GDP pefcapita: - .
K.25¢thousand | K. 254 theusand K. 187 thousand
(USS$ 383) (USS 583) (US$ 480)

<Economi¢ Indieés in 2015>
GDP: K. 2,170 billion

Population -

Population Growth Rate to . |Rate to be 2.7% Growth Rate to dé¢rease at an
decrease at an annual rate of  [(2.7% — 2.7%) |annual rate of 2 69% .
Ci6L34% (2.7% — 1.9%) . . (2.7% = 1.4%) -
| <Populationin2008> . | <Populationin 2015 > < Population in 2015 >
Nalional: 12,74 million " | National: * 14.34 miittion National:  11.59 million
Urban: ~ 4.82 million | - Urban: =~ 6.95 million Urban: 4.5 million
Q8% | (48 %) ’ (9%
. Rural: 7.91 million - Rural:  7.39 million ~ Rural:  7.08 miltion
L (62%) (52 %) (62%%)

Decrease in Population Growth
Rate in 1970s and 1980°s 1o

 lcontinue after 1590,

Population Growth Rate in
1980's 1o continue after 1990,
Annyal Population Growth

Decrease in Population Growth]
Rate in 1970"s and 1980's to
double aRet 1990, Population

Raud(1990—100)' 173

Ratio (1990=100}: 194

_ Ralio (l990=100)- 159;

Maintenance discharge has been stipulated to be maintained even at (imes of low ﬂow upon

overall consideration of the following : boat transportation, fishing, scenery, maintenance of -

groundwater level, preservahon of plants and animals, preservation of cleanliness of river
flow. Water-use discharge is the flow necessary for the consumptive use of river water at all
points downstream

In detailed planning, the maintenance discharge should be studied, taking account of the items
mentioned above, and water-use discharge should be investigated from a survey of the river
water rights. However in framework planning, “drought discharge” (dsscharge which river
flow exceeds for 355 days a year) is often applied as the compensation dlscharge at the
possnble dam sites, because the maintenance and water use discharge are yet to be investigated
in detail, In thxs Master Plan Study, the average ten year, “drought dlscharge” is eshmated and
applied as compensauon dlscharge for proposed dam development pr0_|ects -

(’2) Grmmdwater Developmeut |

The required number of boreholes to meet lhe regtonal démards has been esumated for
- formulation of the groundwater development plan. Boreholes provide a more stable source of

6.2 .
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watér with beuer quantity and quatny Shallow wells are affected by droughts and provide
lower quality water and are not a reliable source for sustamable development. The following
cntena are apphed for the deve!opment plans :
- Urban Water Supply Water supply in urban areas requires large volume of water
- Pumped water fron one borehole is determined based on the assessment of safe yield
according to the hydrogeological characteristics- of the- aréa, Standard size of
- boreholés is 20 - 30cm in diameter and 60 - 100m in depth. _ ‘
- Rural Water Supply : Standard pumped water is assumed to be 7.5 m*/day for rural
-+ water supply. Hand pumps are to be uséd and the design safe yield is to be the
- standard pumping capacnty of the hand pump Siandard size of boreholes is 10 -
“ 15emin dnameter and 60m in depth - ‘

Groundwater developmenl is camed out by dnlllng boreholss Ylelds of boreholes are limited
and over pumping causes _adverse effects, not only to groundwater environment around the
borehole, but also to the borehole itself. Therefore, the safe yield should be determined for
each borehole for sustainable groundwater use. Safe yields of boreholes depend on the
lithology of the aquifer, groundwater recharge and allowable groundwater draw down of
borehole. Using those parameters, safe yield of each aquifer lithology has been calculated by
computer siraulation model. In the calculation, 24 hours continuous pumping over 20 years is
assumed and the calculated safe ylelds are-applicable to the whole of Zambxa Drilling of
boreholes should be planned based on lhe y:elds shown in Table 6 2.

Table 6'-2 *-S:‘lfe Yleld of Aquifer Lithology

Allowable _ Safe Yield of Aquifer Lithology (m*/day) _

Draw Down| Limestone | Sand& | Sandstone | Granite | Quantzite Shist - Gneiss | Shale &
- | & Dolomite] Gravel _ : : ‘ Others

20-30m | 550-630 | 310470 | 120-200 | 6o-110 | eo-110 | 4575 | 2843 | 2035,

613 Sector Policy and Strategy
(1) Water Supply Projects

In ‘the “Social Sector Rehabilitation and Dévelopment Programme”, the govérﬂﬂleni

addressed the water supply goal to fulfil the supply of sustainable safe drinking water to the

‘people. The immediate objective extends the toverage of safe water supphes 10 70% of urban

and 35% of rural population by the year 1996. Targets after 1996 have yet to be oflicially

“addressed. In this current study, the goal fs set as ﬁxlﬁlimg safe water supply to urban and rural

people as follows:

- For urban 4reas, to achieve complete coverage (100 %) in'the 12 large urban arcas
- (cities and mumcxpalmes ) and 80 small urban areas (towns) by 2015,
- Fot fural aceas, to prowde water to SS% of the rural populatmn by the year 2005 and
- o 7S%by 2015 -

‘Water resources development plans for respecn\/e areas ‘are’ prepared on the basns of the

followmg cntena in consuderauon of the present water use sntuatmn

) Both domesuc and mdus!nal water are sérved by public water supply systems Since
“water for mmmg aclmly in Zambia is generally supphed by the mining ¢companies
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themSelves the public wateér supply system does not cover industrial usé for mining

activities. The water demand for the publro supply systems is therefore delemuned to

cover domestic and manufacturing requirements.

2) Water supply systems shoutd wtilise stable and sustamable SOUrces. Source of supply

- is chosen as surface or groundwater by taking the economic feasibitity and requnred
water volume into a¢éaunt. For surface water development, the average one in ten
‘year “drought discharge” is applied to ensure stable supply. For groundwater supply,
developed amount - for each borehole i$ planned based on safe yrelds to avoid
_excessive abstraction, -

3) Water supply systems are dwrded into the followmg three eategones according to

- the population and the volume of watér demand,

- Largeurban aceas {12 cities and mummpalrlles) mcludlng Lusaka Ndola Kitwe,
Chililabombwe, Chingola, Mufulira, Kalulushi Luanshya Kabwe megstone
‘Kasama and Chipata.

- = Small urban areas (80 townshlps) havmg popu!anon of over l 000 persons in lhe
1990 ¢ensus. . :
- Rural areas; all areas olher rhan the ahove urban areas. - - :
- 4) Tolal required water amount is oblained by adding allowance for losses ancl leakage
to domestic and industrial water demands: The allowance covers losses and leakage
which occur at intake, conveyan(:e treatment, drstnbunon etc. The assumed desrgn
- rates for these losses are set as follows. .

- Large Urban Areas - : 25%of water demand
- Small Urban Areas L 15 % of water demand

- Rural Arcas S r o 10 % of water demand
(2) Agriculrural 'Projects' '

Policies of water resources development for the agncullural sector have been based on ASIP
whose target year is the Year 2000. Since the Master Plan covers the period upto 2015,
agricultural dévelopment plan up to 2015 has been formulated in Seelron 3.4 of lhrs Report
and is outlined as follows:

1y Domesnc consumption of crops, lwestock and fi sh isto be met, in pnncrple fromthe

domesuc production,

2) To assure stable produchon resrstant to drought producuon of rrngated wheat 1s to :

be promoted. .

3) Contsibution 10 the national economy is to be enlarged through an merease of .

producls suitable for export
Pelicies of water resources development for agnoultural sector are as follows

1) Water sources for 1rngalron and aquacullure are to be malnly surface water.
Although ground water is abstracted for some 1rrrgauon projects, the ‘scale of
abstraction is quite small. On the other hand, the sources for livestock breeding are
- mainly to be groundwater, because regronal drslnbutron of demand is scattergd and
volume of individual demand is small,”

*2) Low flow security in the case of‘dwersron weir or direct mtake has been set ro ensure
the abstraction and compensation discharge even in the occurrence of the worst
droughr in five years In the case of dam development, both for smgle purpose for
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irrigation and multi-purpose dams; 10w flol security is set against the worst drought
in ten years as determined for water supply projects for domestic and industrial use.
3) Itrigation projects are classified as follows :
< Project Type > -
- ASIP Rehabilitation Projects : Rehabilitation of existing |rngat10n schemcs for
~ smallhotder farmers by the Government -
- Expansion Projects : Expansion of exusllng 1mgauon by commerctal farmers
- Neiv Projects : Newly developed pro;écts in potential areas for i 1mgauen
< Scale of Projects >
- Large Scale Projects : Projects for an area of over 1000 ha
‘Middle Scale Projects : Projects for an area of between 100 ha and 1 ,000 ha
- Small Scale Projects : Projects targeted for an area of less than 100 ha
< Source Type >
< Dam DeveIOpment Project : Projects using developed water from éither smgle or
mullx-purpose dam development
- Run-of-River Development Project ! Pro;ects UStng river water abstrachon either
with or without a weir.
4) Majority of proposed projects are furrow |rngahon schemes. Irrigation efﬁc:ency is
assumed as follows :
- Conveyance Efficiency : 80%
- Application Efficiency : 60%
- Qverall Efficiency : 50%
e Efﬁcnency for aquaculturo 100% apphcanon eﬂlcwncy, 80% overall eﬁ' c1ency

{3) Water Resources Deve!opment for Other Sectors

< Hydroeteclno POWe_r Generation >

_ Most of Zambia’s ele'elnelty is supplied from hydroelectric power gcneration Current

generation has already harnessed 28% of the potential available. Construction of two major
hydro-power generation plants, namely Kafue Gorge Lower Power Station with capacity of

 450MW and Batoka Gorge Power Station with Zambian share of ¢apacity of 400MW, are

ptanned and have been evaluated as feasibls. Hydroelecmcny is the most advanced sector in
the deve!opment and utilisation of water resources in Zambia. The objectives of these projects
are promotion of export of electric power and contribution to stable ¢conomic development
Negotiations and agreements should be encouraged with the clectricity 1mporimg countries
and the countnes which need to jomtly mvesl m these two pro;ecls : :

‘Stabﬂnsahon of power sopply to. the nonhem paris of z:ambna is necessary beeanse of

disruptions caused by problems with the long transmission lines. Extension of the exisling
Musonda Falls hydropower station is proposed, including multi- purpose wtitisation of the

" water developed. To improve rural electrification, and to replace expensive and unreliable

diesel powered generators, small scale hydropower stations are’ proposed as part of multi-
purpose: dant developmem projects . 8 -

In addition, development pro;ecis wh:ch u(:hse 1he water of lhe Kafue Rwer such as water

supply to Lusaka City and irrigation for sugarcane produeuon are proposed in the Master
Plan. These prolecls will also contribute to social and economic development of the country
and are necessary in the future; Co-ordination and re-adjustment of water rights and review of
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electricity generation plans for the existing and new Kafiie Gorge Power Stations will be
necessary. - | o S

< Navigation > -

Infand navigation development plan should be Stidied in accordance with the national

transportation policy. Existing navigation on slow flowing rivers and lakes will decrease wilh
the development of alternative road networks, Demands for navigation will, however, remain
until altémative roads or bridges are completed. The continuation of dredging of waterways
which are affected by low flows and sedimentation is necessary.” -

< Floéd Control >

No major flood control projects are necessary because flooding is not a major issue in Zambia.
Fload control measures, which aim to eéncourage intensive land use through protection of
lives and properties, are generally included in multi-purpose dam development because of the

cost involved. Some of the dams proposed in the Master Plan will result in higher safety

against floods and encourage agricultural floodplain fand use..

< Foresliy >

Forests have an important role from the viewpoint of water resources development by '

protecting watersheds againsi soil erosion and in maintaining stable water flow. Forest
occupies 14% of the territory of Zambia, and has been decreasing by 1.3%/year caused by
forest fires, shifting cultivation, and increasing demand for building poles and firewood.
Although the Zambia Forestry and Forest Industries Corporation’ conducted major forest
plantations, forther afforestation should be promoted taking account of the future incréase in
demand for forestry products such as building materials. Encouragement of permanent
cullivation rather than shifling cultivation wilt also benefit forest preservation, :

< Water Quality > -

The abundant resources, combined with the low level of consumplive use (3% of the

resources) and the beneficiat effect of large hydro releases, mean that water quality is not a
major issue when considering the development of rivers in Zambia. Even though consumptive

use will grow to almost 7% of the resources by 2015, the increased use will not cause major.

problems in general. Degradation of water qualily in rivers and contamination of groundwater
caused by domestic or industrial effluent will occur in certain urban areas, imposing additional
constraints for water use in the area. Constriction aiid expansion of sewer system and
treatment facilities will be required in the future. The following are necessary for water quality
management. ; B o o : S

1) adoption of aquatic ecosysten guidelines for instréam river water quiality

2) regular water quality monitoring at designated points = LR

3} periodical effluent monitoring of factories and sewage freatment works

Iy,
e



‘Base Scenano— -y Basa Scanano-

Ag,ncu[(ura] E\‘pansmn -  Industrialisation - .Consenahve Sceniario

{meditim populalxon ~(high population pro;edmn) {low population projection) :
pro;ectxon) _ o S

Large | Smalt i Largc Small [ . Laige | Small ) S
Usban | Urben | Runt | Total | Usban | Uitan Rural Total | Ustaa | Urban | Runl | Tolal

T Q Arcas | Artas Anu S Arezs | Aress | Afess Areas | Aseas | Arcas )

Démand/199s . R oo S ' :
DomesticUse . | 46 ;_99' 17 d 46 123 138 ndl 459 108 178 - 749
ndostialUse | 214 - 54 - d 264 263 74 . Q4 344 191 - 57 (252
‘JLosses . . 164 24 19 204 18y 3d -1 234 164 23 1§ 204
Tolal T e3d 174 194 1A o1 23 19d 134y 811 16d 194 1,203
Demand/2005 | . o o e o ) ' T
DomesticUse . | - 618 - 122 217 "957] '663| 1991 214 1,076]) 593 128; 208 919
IndustialUse |7 293]- 96| 0] 369 ‘447| ¥25 o s76| "233] 69 I
Losses - - | ~228] -~ -29| 22} 279) -278] 49 210 -348] - 207 - 30) 0 21] 258
Total ' ta9l. 227 239 teos] 1,3881 3781 235| 2,000f 1,033|  226] 229 1489
Demand/ 2015 . : . : : : : - Ry
Domestic Use g10] 145] 253] 1,210 _910] 22| 251] 1,513 738[ 14a] 1] 1,113
Industiab Use . § -362] = 858 o] 447] ~552| 145] 0] 697] 287 7| - O 364
Lostes a3l 34l 23| as2] 3m| 70| 2s| 46| o2s6] 33 23 32

' ' -276].2,678] 1,282 254 25
Present Capacity . 137 ‘ S ; ;

" Shortage in TA330] 00 196 S19] -579] - 241 '-192 C-lon| -224 -89] . -186] -500
2005 (%) - | ] ol ss| i as] d2) i ed) o ogf sy 22| 39| 8l L34
B sh_ouagein'_ 55| 127|237 o} -1pse] 400] 233} 1689 YT BT T RS
ao1s¢96) | 4s] 48| 8| stl s1|  m| s ssl sl 46| 83| 45

6.2 Domcstlc and Industrml Water
6.2.1 Water Demand and Preseul Supply Capaclty
(l) Water Demand |

Usmg lhe cntena oullmed in the prewous sechon the source water requnrement necessary to

‘méet the projected demands for domestic and industrial water was calculated for the three

development scenarios. The resulls are given below for the large urban, small urban and rural
areas, as well as the national total water requirements. - :

<Total Water chulrement> ,

‘The total waler rchtrement of all the urban and mral areas in the country was estimated at
~1.21 million m’/day in 1995, 1.61 million m¥day in 2005 and 2.01 million m*/day for the Base

Scenario - Agricultural Expansion; as shown in Table. '6-3. For thé¢ Base Scenario -

: Industriatisation, the total requirement sums to 2.00 miltion m*/day in 2005, or 124% of the
. Base Scenario - Agricultural Expansion, mcreasmg to 2.68 million m*day or 133% in 2015.

. For the Consérvative Scenario, the total requirentent is limited to 1.49 million m*/day,
- ‘accounting for 93% of the Base Scenario - Agricultural Expansmn in 2005 and to 1.79

- million m’lday or 89% in 2015.

. Table 6 3 Water Dcmand l‘or Domestic and Industnal Use and

Addllional Capacn(y Reqmrement (Lambia Total)
(Um! 1000 m’lday)




<Large Urban Areas (LUA’s)>

The total water requirement of the public water supp

ly'Systems._ for the 12 LUA’s (3 cities and

9 municipalities) was estimated at 0.84 miltion nv/day in-1995; 1.14 million n®/day in 2005
and 1.46 n*/day in 2015, for the Base Scenario - Agricultural Expansion, as shown in Table
6-4. Of these 12 major towns, Lusaka cily requires the largest water source of 0.31 million
nv/day in 1995 increasing to 0.49 miltion m?/day in 2005 and 0.71 miltion m*/day in 2015. This
‘demand accounts for 40% of the total requirement of the 12 major towns in 1995; 44% in

2005 and 50% in 2015.

Table 6-4 Source Water Requivement of Publi¢ Water Supply Systems
and Water Balance in Large Urban Areas
- (Base Scenario - Agricultural Expansion)

(Uit 1000 mday)

T |l [ 27 [ o0 [ 5| 251 261 [ 381 [ St [ eii T8 | 611 ‘
Lusaka| Ndota | Kitwe |Chililz-] Chia- Mofulied Katu- | Luag- | Kabwe | Living:[Kasama Chipata] - Tolal
) : ‘ borbivd  gofa o fushi | shya stone |-
Domestic Water| 124.2- 69.90 57.7 9.1 22 239 5.9 227 350 133 94 104 4611
industyial Water] 90.6 27.90 24.0| 4.0 1.8 104 26 98 102 774 3Ad sA 2005
Sub-total . k2648 97.8 818 13.1] 396 339 81 323 453 229 133 164 6704
Losses 66.0 245 2058 33 oo 85 20 81l 113 5A. 34 41 1677
Total - 331.00 122.3102.3) 164 494 424 10 407 6.6 287 17.9 204 8383
- 2005 R R T T =

Domestic Water| 267.00 9131 69.0 9.8 318 2500 7.3 25 49 15 1160 13.d 618l
Industrial Water| 126,90 39.1) 336 ‘5.6 169 14.5 374 137 143 10d 65 80 2932
Sub-total 393.9 130.4 102.6 15.4] 489 395 109 388 637 286 181 20 9113]
Losses | 98.3 328 254 39 120 99 2.7 97 159 71| 4§ si 2278
Total | 492.31 1629 128.2) 193] 60.00 _49.4] 13.4 485 79.d 357 22.d 27.0 1136,
Domeslic Water] 392.5 114.3 79 104 343 255 109 266 664 204 ‘133 165 209.9
|Industrial Water] 177.3( 46.5 367 5.8 17.0 139 44] 138 18d 114 24 93 3615
- [ Sub-total 569.8 160.8 115.9 156l 513 39.4 133 404 8500 314 204 254 11714
|Losses 1425 402 299 39 128 98 38 101 2120 7d s 6 2929
3] 201.00 14 19.5 49.20 19.1] 505 106.2] 39.9 25.5 32.3] 1464

IPresent Capacity] 190.00 147.0 136.4 34.9 67.00 480 1.0 454 77.d 20 12. 6§ 809,
‘ 1995 [-MLO 247 341 178 178 s§ 09 43 209 837 59 od 292
2005 -3023 -15.9 8 149 70 14 -2 34 200 -15.7 <10 63 3300
2015 |:522.3] 540 -84 107 29 -1y 80 5] 287 197 134 i 6552

information.

Note : Present supply capacily of Chipata is assumed (0 be the same as the present water demand

<Townships (SUA’s)>

because of nod

The total water requirement of the public watér supply systems for the other 80 townships:
{SUA’s) across all 9 provinces was estimated at 0.17 million m*/day in-1995, 0.23 million:
m*/day in 2003 and 0.26 m*/day in 2015, for the Basé Scenario - Agricultural Expansion, 4s.
shown in Tabte 6-5. OF the 9 provinces, Southérn provinice with 21 townships, requires the
largest water source of 41,900 m*/day in 1995, $3,100 m*/day in 2005 and 60,800 m¥day in

© 2015, which accounts for 24% of the tot

al requirentent in the 80 townships in 1995, 23% in
2005 and 23% in 2015. Lo AR EEPTE S



~ Table 6-5 Source Water Requnremcnt of Public Water Supply Systems
" and Waler Balance in Slmll Urban Areas by Province

(Base Scenarlo Agrlcu!tural Expansuon)
(Unit: 1000 m’/day)

0 0 ] 30 "0 | S0 | 6 | 0 [ s | % | 00
Lusaka | Coppeét- | Central | North- | Western [ Ssuthern| Luapula {Northern| Eastern | Zambia
A bl L westem : ' :'

1995

Domcstio Water] _ 108]_43] __ 88| 93] 125, 223] 13| 115| 52| 990

Industrial Water| - 7.2 22| 32] 36 9.1 11.8 3.9  69) 34 554

Sub lotal ' 18.0 6.6 321 1800 216] 365 17.6] 184 86| ‘1544
Total - . 207 1.5 13.9] 172 243 419 20.2 21.1 29 1722
2008 _ ' : : :

Bomastio Watee| 15| 33] LA 1i9] \ie] 275 tei] 32| 6] 1ia
Indostrial Watee| 98] =~ 3. 331 12 12.4 1871 53 ‘9.4 471 755

Sub-total 209 83| 1s4] 196] 270[ 462] 24| 227 1] 1972

Losscs : 37| a3 23] 29 4] Teo] 320 34 16l 294

Tola) T 286l 100F 123] 226 314} 530l 2146l 261} 1271 2266
2015 ' N L '

Domestic Water 202 73] B34 148 16.5] 321f 183 14.7] - 76]: 1449
Industrial Water| 12.6 29 as] el 132 208 .57 101 ‘54] - 847
Sub total . | 328 10.2] 183]° :239 - 297 75291 240 248 13.0] 2296
: 1.5 27 235 0 45 3] ¢ 3.7 1.9 342

“210] 2 34.2 28.5 | 26

Present Capacity] 123 7. . 4 ! . ;
1995 | 4] 08 3] 30 24 0 L8| 62| “-103 6.7 -40.0
2005 C 313 43 80| -84} <137 94} +106] :-153] 95| -894

2015 -20.4 4.7 1147 - -13.2) -1638] _ -17.1] -13.6] -<17.7] - -1L.7| -1266

<Rural Areas> 5

The total water requirement of rural areas in the country was eshmated at 0 20 m:lhon rn’l'day
in 1995, 0.24 million m*/day in 2005 and 0.28 m*/day in 2015, for the Base Scenario -
Agricultural Expansion, as shown in Table 6-6, Of the 9 prownces Eastern province requises
the largest water source of 38,500 m*/day in 1995, 48,000 m¥day in 2005 and 57,500 m*/day
in 2015, which accounts for 20% of the total requlrement of all mral aseas in 1995, 20% in

12005 and 2]% in 2015

k2) Balancc of Water Sourc¢ Dcmand and Present Supply Capaclty

. The overall balance between water demand a1 mtake site and presem supply capacny for 3
- ¢ities and 9. municipalities was calculated in Table 6-4. Lusaka city is the most serious

condmon in terms of water source shortage The volume of shortage will reach to more than
0.3 million m’lday by 2005 and more than 0.5 million m’iday by 2015, if the present supply
conditions are not lmproved in the near future, Thls situation is illustrated in the water supply
plan for Lusaka showa in Table 6-7, In addition to Lusaka, the following towns will have
similar shortage problems in'the Fu:ure Ndola Kitwe, Mu{‘uhra Kalulushi, Luanshya Kabwe,
megstone Kasama Chlpala : -




Table 6-6;_86@1}'& Water Reéquirement of Public Water Supply Systems
- and Water Balance in Rural Areas by Province
(Base Scenaiio - Agricaltural Expansion)

: . R R ) (Unit: 1000 m’/da}')
10 | 20 3 [ 40| s0°4 60 [ 70 | 80 |:90 00
Lusaka | Coppet- | Central | North- | Western Southernf Luapula | Northera] Fastem | Zambia

belt western

o 1995 3 - e - L - B
Domeslic Water| . 66| 125] 202 12.9) -200] 272.5] - 168] 27.9] 350] 1794
Losses 07l w3p 2ol a3l 20l 27l 1Al 2s 3.5] 180
Total 73] ¥38] 222] 142| - 220] 302 183 307 385] 1973
Domeslic Water 9.2 - 159].  253] 154l 227 Mal 193] i8] e[ 2174
Losses . 0.9 16) ~-25]. tey 23] 34 191 32| 14| s
Tolal .~ o) 17s) 233|170 250] 37| 22l 35l 1sal 2392

2015 . - L e e

Domestic Water | ~ 122 ~ 19.5] . 304 180] - 250] " 406] . 214] .3s50] s23]
Losses . ¢ 2l 19 30 0 18l 25) - .40] 2 3s5] 52|

Tota) B EEE? 214} ; 19.8] 276

Present Capacity . 13 . 1.9 1391 12 -2 24 39| s

1995 Al 105 a8 23] sal 228| -163] 283| 336 1548
2005 s2f 42| 230| asa I 30| -190] 32| 21| c19%6.6|.

2015 1S 18] 298] -12.9] 13l a7z a6 516 2372

The balance for the 80 smaller townships was calculated in Table 6-5; which shows the total,

not by individual town, but by province. The balance is illustrated in Table 6-8. The present
- supply capacity is estimated referring to the results of the “Current Water Use Survey”. As
shown in the table, the following three provinces will have serious shortage problems (more

than 15,000 m*day in 2015) in the fulure: Lusaka, Nérthern, Southern and Western. In -

addition to these provinces, another four provinces will also have shortage problems (more
than 10,000 n/day in 2015): Luapula, North-western, Eastérn and Central. -

Inrural areas, the water shortage problem seem to bé more serious than in urban areas. Even
Lusaka province, the least deficient of thé 9 provinces in 2015, will be in short supply of more
than 10,000 m?/day if the present capacity is not augmented iri the future, as shown in Table
6-6 and illustrated in Table 6-9. Even if the supply target is set as 55% in 2005 arid 75% in
2015, the shorlage would reach to around 5,000 m/day in 2005 and around 9,000 m¥/day in
2015, as far as the present capacity will not increased until the target year. In other proviness,

the shortage problems would be more serious than in Lusaka province, as shown in the table. -

The national siluation was illustrated in Table 6-3. In 1995 for :{he;:Baée"’Scenaﬁ&;;

Agricultural Expansion, the total supply capacity almost ineéts the total tequirement for large

and small urban areas, although the source water is not évenly distributed as discuissed above.
However, as shown in the table, the situation in rural areas s already serious, and by 2005 arid
2015, it is clear that the total supply capacity Will becomie inadéquate. In 2015 the deficiency
of source Wwater is ‘estimated at 1.02 miltion nv/day for the Base Scenario - Agricultural
 Expansion. For the Base Scenario - Industriatisation, the deficiéncy sums‘to 1.69 miltion
m¥/day as shown in the table, although for the Conservative Scenario, it is limited to 0.80
~ million n*/day. '




6.2,2 Watcr Supply Plans
(N Large Urban Areas

As seen from Table 6-4, the watet supply suuatlon in the large u:ban areas, excluding

" Chililabombwé and Chmgola is already entacal now-or will become critical in future. These
' cities and mummpalnties need to seciire new sources for domeshc and industrial water by the
| year 2015 The water demand and supply plan for Lusaka is shown in Table 6-7 as an example.
The plans for the other ¢ities and municipalities are mcluded in'the Supporting Report. The
© main pomls of each plan ar¢ as follows:

- Lus ki Urban '
- 1995 ~2000: - _Installauon of Boreholes (Supply volume: 20, Ol}Om lday)
_ - Chongwe Multi-purpose Dam (Supply volume: 100,000m’/day)
- 22000 ~ 2005: Kafue Pipeline Project (Phase-1, Supply volume: 100 000m3lday)
.2005~2010: - Kafug Pipeline Project (Phase-2, Supply volume: 150, 000m’/day)
-2010~2015: Kafue Pspehne Project (Phase-3, Supply volume 150 000m3lday) :
- Ndela Urban . :
22005 ~2010: - Kafubu Mulu-purpose Dam (Supply volume: 60 000n13!day)
Mufulira -
23005 ~2010: - Mulundu Multi- purpOSe Dam (Supply volume s, OOOm *fday)
Kalul shi '
- -2005~2010: - -'Mulundu Muln purpose Dam (Supply volume 10 000m3/day)
Co- 20_05 ~2010: - Mulunclu Mulli- purpose Dam (Supply volume 20 000m3lday)
R 2005 2010: . Kafub‘u Mulu-purpose Dam (Supply volume: 5 ,000m !day)
: Kab\_m Urba
- 2000 ~ 2005: : Extens:on of Mulungushl River Water Works (Phase-l)
' " (Supply volume: 19,500m’/day)
- 2000 ~ 2005: Extension of Mulungushi River Water Works (Phase-2)
o {(Supply volume: 37,500m’/day)
Livingstone o e _
= 1995 ~ 2000: - Extension of Water Works (Phase-1)
. N  (Supply volume: 10,000m/day)
- 2000 ~ 2005: “Extension of Water Works (Phase-1)
- (Supply volume 10 OOOm’Iday)
Kasama _
- 2000 ~ 2005: Extension of Water Works (Supply volume 14,000m*/day)
Chlpala .
- 2000 ~ 2005

" Installation of Boseholes (Supply volume: 12,000m"/day)



Table 6-7 Water Demand and Supply Plan (Lusaka Urban)

. H
S POPULA

Lusaka Water Suppty

1934 )i F
: 1990 Census Dala Population, Pxo;edjoo
- ’omﬂatlom 769 333101} Medium Projection _ - -
- Household . 148,6091(2) High Projestion
- Family Size 2.2103) Low P¢ 1§cuon
“DOMEST & LY
S of Managing Body

: 2 1yp
T Luca!\a Sew & WiSupply Co.

Total

Surface Waler Source ; Kalug River

Groundwater . Source - 45 boreholes

:WATER.?D
Lems L1990
i o € Domdstie Watér > I o I
Consw.:monon Rate (lil/cap. !daﬂ 180 |- .'180 H)
Watéer Demand “(Medium) 38484 174.235; -
l’m3lday) (High) - 38484 175.735] - 22
(LOM 38484 . 72 823
‘L € Indostrial Water >. R B
Water Demand (Medmm) 76,500 93 300
{m3/day) {Highy |. 76,5001 115.567 54,633
o : (Low}‘ 1 76500]  B4.567| 92633
< Domiestic & Indastrial Water >.-2- - B I R e
Cilics & Municipalitics | (Medum)_ 214,984 261,535 . 330705] . K
Gross Waler Demdnd | : {High) 214.984 291.302] .- 3827261 -
(m3/day) {Low) | 214984 257,350 306392
- Water Loss Rate (70) 23 25 25 |
Citics & Municipalitics |- (Medium) _268.729] "334.418] :: 413,381]
Net Water Demand {High) 263, - 478407
(m3/day) (Lon) 26 383615

< Walér Sipply Program 3 :

- Exlslmg Capacity {m/s) 190,000 190,000 (
(1) Lusaka Wells .. 200001 _ , 0
(2) Chongwe Dam - _ i00.000] - 100.000]_ 100.000] _ 100.000
(3) Kalue Pipgling(Phase-1) 0¢,000} ~ 160,000 50,000
(4} Kafue Pipeline(Phase-2} ‘ 50,000 50.000
(5} Kafue Pipeline{Phase-3y 1L I P .. 150,000
I- Total Water Supply (m3/day) 120,000 190,000} 3100001 . 410.000 560,0007 710, 000
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(2)  Small Urban Areas

“The wates demand ‘and supply plan for small urban areas (Zambia total) is sumniansed in
Table 6-8. The prownce tevel plans are mcluded in the Supporting Report '

'I‘able 6 8 Water Demand and Supply Plan for Small Urban Areas (Zambia Total)
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(3) Rural Areas

Water demand and supply plan for rural areas (Zambia total) is summansed in Tabte 6-9. The
province level plans are included in the Supponmg Repon

“Table 6-9. Water Demand and Supply Plan for Rural Areas {Zambla Total)

\,:FUTURE}“ ROJ CHION

1990 Census Data Population Projection

= Population - | 4,601, 554 (1) Medmm Projeciion - .

=Household . - 992.5251(2) High Projetlidn L
mily Sfze . 4.61(3) Low Peojechion 5

; RRE: T*QO&: fEST !C*\XATER SU]TLYe»

" Nanme of Water Supply Project Type ofManagmg Bady -

USSP DP'UIAII (RE

mltaloal

T Tolal
Surface Water Source © o
Groundwates Sourge !

WATER RESOURGES BOTENTIAL:

Surface
Potential
Groundwater

Edtential

1T tems
o o4 Demastic Watep > il
Consumplioﬂ Rate (lllfccp.l'daﬂ A . ' - 35 . f°
Rural Waler Demand | (Medinm) | 161,034 794451 1983583 217.3501 93 59001 254450
T (m3/day) {High) 61,054 77,8701 - 1958958 - 2139207 - 232.348] 250775
(Low)_ 61.054] - ¥78.315) - 193,200} - 208,235} 2 9300 . 231.315
-WaterLOSS Rale(%) - .- - 1o 10 1-- 10 : 0
. Rural | (Medium} | 177,360 97390] - 2 5.237 . 239085 .21}9 490 279,895}
Net Waicr Demand {(High) 77,160 95,657 2154851 235312) 235.582] 275853
(m3/day) N | bow} 7?, 60 = 1939271 - 212520) .. 2291141 241, 780 254 447
o< Water Supply Program > .~/ o w AT Ry s e
EnstmgCapacnv (m3/day)_ i 42 594 42 594 42.594% 42594} 42,594 42 59-1
. [{1) Boreholes (4009 wells) ' : 38,0687 . 30,068F - -30,068] ° 30.068
(2) Boreholes (5671 wellsy - . -' : 42,533 42533] 42533
(3) Borcholés (6424 wells) : - . - ~ 48180 -~ 48180
(4) Boreholes (6424 wells} - ' . : ' ~ 48,180
- Total Water Supply (m3/day} : 42590 42 594 72,6621 115,195F 1633758 211,555

[ -
Yater Demand and Supply Plan

300, 009 |

250, 000
%200. 000 _
= o b Medium
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- -0+ High Denand
2 .100, 000 -8+ Lov Desand

50, 000 -—+'~spp§1y

" Capacity
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'6.2.3 Facility Plans

(1)  Multi-purpose Dams

Table 6-10 Qutline of Proposoh Multi-purpose Dams

gy

Chongwe Pam —~Kafubu Dam Mutundu Dam
(1) Dam Site - 45 km east of Lusaka, ~ 30%m south-west of Ndola, |- 15km nérth of Kitwe,
: - 1 km €ast of Chongwe - 15%n south-2ast of Luanshya| - 13km south of Mufulira
(2) Dam Type Fiil Type Fill Type- Fill Type
(3) Dam Height 310 n 270m 30.0m
{4) Dam Volume 1,315,000 m3 795,000 m3 981,000 m3
(3) Maximum Volunie 173,000 m'/day 430,000 m /day 170,000 m /day
of Water Developed {2,002 m3/sec) (4.977 m¥sec) (1.968 m3fsec)
(6) Purpose - Water Supp!y.]OJ,OOOm’Iday - Water Supply: 65,000:\1’!&)' - Water Supply: 35,0001n'.’day
{volume of watér to ‘(Lusaka, Chongwe) - (Ndola, Luanshya) : {Kitwe, Kalulushi, Mufulira)
‘;&;‘:;cdxg:f in 1. Irrigation: 70,000 m'iy |- Ireigation: SGS.m;n’fday - Irigation: 135,000m /day
Aggicuttural {£10ha near to Chongwe ) {4,220ha z_!]c'mg Kafuby {1,560ha near 16 Kitwe)
Expansion) River)

Prefiminary layout drawings, including plans, longitudinal sections and typical cross sections,
are shown for Chongwe, Kafubu and Mutundu Dams in Figures 6-1, 6-2 and 6-3. The
standard designs for pumping wells for Lusaka water supply, township water and rural
supplies are shown in Figure 6-4.
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(2)  Water Supply Pfojecls for Large Urban Areas

Source of water supply to the Capital City of Lusaka reties on groundwater in the Lusaka
Dolomite Aquifer (90,000 m’/day abstracted) and on the Kafue River (100,000 m’/day
conveyed). For the future source of supply, large volume of absiraction cannot be expected
from the Lusaka Dolomite Aquifer. An altemative aquifer for additionat source will be the
Cheta Limestone Aquifer located 10km north of Lusaka. The most.promising source near
Lusaka City will be obtained from the Chongwe River with dam and resérvoir devetopment,
The Kafue River will remain as an important source. However, there is no surplus water in
respect to water rights as most of the amount has beca granted for hydro-electric generation.
Re-allocation of water rights would be necessary. o

_ Table6-11 Development Policy of Water Supply Projects

for Lusaka Urban Area by Sowrce . - -
. Soutce of Water Supply in Lusaka Usban Area

: S Groundwafer ¢ Chongwe River - ©. " Kafue River
Site of Source - “}10 km north from Lusaka 45 km ¢ast of Lusaka |50 km south of Lusaka
Type of Source " |50 Boreholes - |Chongwe Dam Sl

S Diameter 30 em - {* Fill Type Dam * | Direct Intake
Depth: 100m . 7] -Height: 37m = j
Amount of Developed |- Reservoir Storage: ' ;
: : Water: 400m*daybere. | R mithenw® - | : _
Potential "0 {Mavimum Amountof - [Maxtmum Amount of Meéan Discharge:
' : Development  1Development e (295.6 m’fsec)
38,000 m’/day| 173,000 m*/day|prought Discharge:
o (0.440 m*/sec)| © {2002 in¥see)| (1233 m¥eec)
Feasible Scale of 20,000~30,000 n/day | 100,000~150,000 m*/day | 300,000~600,000 m*/day
Development . 0:231~0.347 w¥/see) | (RIST~L736 m¥fsec) | | | (3.427-6.944 mP/sec)

: L _ <SmallScale> . <MediumScale> | 1 © <Largé Scale > -
unit Prce of Developed | ysg eg m¥iday - |- USS 1099 miday | | - USS 808 m¥day
Characleristics of Source |- Cheta Limestone¢ Aquifer, - Current source of water: © |-~ Abundant water at intake

' S - Nocurrenl abstraction -~ | supply for Chengwe . | point, - .
because of the tocation - | Township L] §80m’ of water rights

(10km north from Lisaka) |- New source for Lusska! * attached to hydro-electric
' - Developed by storage of - | - generation

- o | flood waler - No surplus water
Priorily and Reasons  © |<First Priority> <Secofd Prionly> ¢ - |<¥hird Priority>
_ S - Noconflicts withthe - - new source providing an |- ' possible conflicts with
existing water rights alternative for stable ;| “existing wates rights
- Smol{ capital investment | - supply © 7 | granted for hydro-eleciric
- Short tenn implemeatation|- a joint venture project withi "generation - '
- Highest prionty agnicultural seclor .. |+ Large capital investment
. S -~ to be implemented afler the|-  Fongest tenn cequired for
groundwater project . - . | ‘preparation :

As shown in Table 6-11, water supply projects of Lusaka consist of Northern Lusaka . .-
Production Well Project, Chongwe Dam Project and Kafue Pipeline Project. Northem

Lusaka Production Well Projects includes construction of 50 boreholes with diameter of
30cm and depth of 100min a groundwater basin of Cheta formation limestone with a poténtial
of 20 to 30 thousand m’/day, located 10km north of Lusaka City. In Chongwe Dam project,
100 thousand m’/day of Wwater developed front Chongwe Dam wilt be conveyed a distance of
45km to Lusaka, Largest project of the three is Kafue Pipeline Projeet for conveyance of 400
thousand m’/day water (for the Base Scenario - Agriculturat Expansion) from the Kafue River
to Lusaka a distance of 50km, to be implemented in three phases. -
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Water supply pro;ects to the OIher large u:ban areas are shown in Table 6-12. Sources of

“urban water supply in the five large urban areas in Copperbelt Province are to be obtained
- from two multi-purpose dams, namely Kafubu and Mutundu Dams. In the Base Scenario-
- Agricultoral Expansion, a volume of 60 thousand m®/day of water to Ndola and 5 thousand
- m’/day to Luanshya will be conveyed from Kafubu Dam.’ In the same scenario, 20 thousand
- m’*/day to Kitwe, 10 thousand m’/day to Kalulushi, and 5 thc}usand m¥day to Mufulira will be :
- conveyed from Mutundus Dam

- Water to Kabwe urban area wntl be supphed by an expanston of conveyance, implemented in
_two phases, of 57 thousand ni’/day in the Base Scenario-Agricultural Expansion from Kabwe

Dam completed in 1990, Water supply to megstorle and Kasania will be attained with water
conveyance projects » without dam developnient.  Volumes of developed water will be 20

" thousand m*/day for Livingstone and 14 thousand m*day for Kasama in the Base Scenario-
. Agricultural Expansion. Water to Chipata is to be supplied with construction of 120
" bareholes, with dlameter of 30cm and depth of 60m, for a volume of 12 thousand mJIday of

developed water m the same scenario.

;Adjuslments of water supply projects to demand increase for. the Base Scenaio -
- Industrialisation or decrease for the Conservatwe Scenario are to be made as follows, as
“shown in Table 6-13:

. - In Lusaka urban area, Northern Lusaka Pioduction Well Project and Chongwe Dam
Project are to be 1mplemented as planned in any case. Water supply is adjusted in Kafue
Pipeline Project.

- In Kafubu and- Mutundu Mulu purpose Dams Projects, for five urban areas in
Copperbelt Provinge, the priority in allocation of developed water is given to municipal
water supply aiid remaining water is used for i irrigation.

- In projects for expanston of conveyance or borehole construction projects, volume of
conveyed water or: number of boreholes to be constructed is to be adjusted in

: accordance with the volume of water demand. : :
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Table 6-12 Outline of Water Supply Projects for Large Urban Areas

Projects Water Supply | Source Developntent | Water Treatment | Water Conveyance - | Distribution
' Volume N . : I ] (rooo pop)y
(1) Lusaka W/S - from - - 20,000 S0 wells [Chiorination Distancé = 10km 1070
-Northern Wells S B - Head = 30m - L
: o Pipé = 350mm =~
o . o o < Pump—ﬁlslatlon:. " o
{2) Lusaka W/S from 100,000 Par Height=37m - Sedimentation * |Distarice = 45km 4000
Chongwe Dam Darn Volumne Rapid filter | Head £ 270m .- .
=1,315,000m’ Chlorination Pipe = 800mum
L - | Pump =2 stations o .
{3) Lusaka W/S from 400,000 Sedimentation .| Distancs = S0km T,18
Kafue River : AT L {Rapid filter - |Head=3i0m ' .
Phasé-1; . - 100,000 Intake Facitities | Chlerination . - | Pipe = 800mm . 4444
o _ L S Pump - =2 stations -
" Phass-2; © 150,000 Intzke Facilities Pipe = 1000mm 666.7
: . g S Pump = slations P
Phase-3: - 150,000 | Intake Facititiés Pipe = 1000mm - 6867
e IR R , | Pump =2 stations . . 2 .
(4) Ndola W/S from 66,000 Dam Height=27m Sedimentation | Distance = 40km 266.7
Ksafubu Dam Dan Volume Rapid filter Head = 110m
- =795,000m>  {Chlorination Pipe = 600mm
L N P Pump = | station . L
{5) Luanshya WS from - 5,000 do. ' Bedimentation | Distance = 15k 222
Kafubu Dam ‘ R " | Rapid filter Head = 60 ' -
Chlonnahon Pipe = 20(
e SR y . |Pump = | station . . :
{6} Kitwe W/S from - 20,000 [}am Helghl—i@m Sed!mcn!ahon .. | Distanée = 20km -, 88.9
Mutundu Dam Dam Volume Rapid filter Head=20m
=981, 000m* Chlonnahon Pipe = 3s0mm
- i Pump = 1 station ¢ o
(N Kaloloshi W/S from 10,000 do. - Sedunenlanon Distance = 30km - 444
Mutundy Dam i Rapld filter . Head I()Om :
‘ Chlormallon - | pipe = 250mm
T N S -t | Pump = 1 station -
{8) Mufulira W/S from 5,000 do. Sed:menlanon Lo | Distance = 15km T 222
Mulundu Dam Rapid filter Head = 80m
" |Chlorination | Pipe =200mm
_ Pump = 1 slation .
{9) Kabwe WiWorks 57,000 Rapid filter Distance = 315km 2534
Extension : . . [Clan- Head = 130m
Phase-1: 19,500 | - Existing Facilities |-flocenlation Pipe = 350mm 8.7
. © |Chlorination Pump = 1 slation '
Phase-2: 37,500 | Existing Facilities Pipe = S00mm 165.7 .
Puamp = 1 stalion :
(10} Livingstone W/W 20,000 Sedimentztion | Eistance = 10k 88.8
Extension _ - |Rapid filter Head = 30m
Phase.1: 10,000 | Exisling Facilities |Chlodination Pipe = 250mm 444
_ _ _ ' Pump = 1 slation _
Phase-2: 10,000 | Existing Facilities Pipe = 250mm 44 4
: : Pump = 1 slation
{11} Kasama W/ S from 14,000 | Existing Facilities |Rapid filter Distanc¢e = 10km 622
Lukupa River Slosv filter Head = 150m
Chlorination Pipa = 300mm
: S Pump = | station K
{12) Chipata W/S from 12,000 " 120 wells | Chlorination Distanéé = 5km $3.3
Production Wells Head = Wm
Pipe = 300mm

6-22.
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Table 6-13 Water Supply Prajeéls Tor Large Urban Aveas hy Scemrms

C‘xly Agn?gftfnsacleg;ao.r;swn Ba:e _Sc:;né}no; :.{J\dq.l_st_nallgl:on ... Consérvative Scenario _
. (m odium population projection) (high popula:l ion projcchon) _ (low population projection) ‘
Lusaka Northern Lmaka Production Well - o . _
©o 0 " Project- © - Same as Base Scenario- *-Same as Basé Scenario-
Q 20,000 m’!day _ Agricultufal Expansion -  Agri¢ulture] Expansion
N= 50\\6]!5 _ LT -
l = lo m . " . .. - . t. . ) _. . . B -
Lusaka Water Suppl)' P:o;ect - R
. {Chongwe Dam Prq;ecl} i . .. Same as Bas¢ S¢enario- Same as Base Scenario-
g 1 Q = l{)(;n 000 m J’da) - Agricultural Expansion . Agricultural Expansion
> cdskm <o N s e o
Lusaka Water Supply Project
(Kafue Pipeline Proje-ct) B S PRI C
'Q = 400,000 m*day 1 Q=600,000 miiday Q = 300,000 m3/day
L=45%m R :
_Phase-] : 100,000 m’!day Phase-1:150,000 m¥/day - | Phase-1: 100,000 m3/day
Phase.2 1 150,000 m¥/day Phade-2 : 150,000 md/day Phase-2 1 100,000 m3/day
= | Phase-3:150000 m*/day | Phase-3:200,000 m3¥/day B Phase-3: 100,000 mV/day
SubTotal T QE 50000 mday T Q‘ 720 000 m’lday ; = 420,000 m’ld'é‘ji """""
Ndola . Ndola Water Supply Project ) T
' (Kafubu Dam) ‘ i 7 ; ,
Q c-g g?o miday - Q = no,ooo m’:day T Q = 45,000 m*/day
: =40km - ¢ ' ; : :
Luvanshya - Lnanth)a Water Suppiv Pro;ocl
. (Kafubu Dam) .~ . L L S T
Q ' §,000 m'fday Q= 20,000 m*day : ~ No New Demand
=15 km . : :
Kitwe !(lt\\e Water Supply Pro;ecl ; o . o _
- - R (Mutunde Darm) ~ 1 Q= %0,000 m¥day . - NoNew Démand
1 Q=20,000 m¥dayL = 30 km : _
Kalulushi~ . § Kalulushi Water Supply Pro;ecl ‘
. (Mulundu Dam ) _ L . Do
g: Q= 10000 mfday - Q = 15,000 m*day | Q=6,000 mday
: _ . L= 3(}Lm o '
[ MufUlira - | Mufulira Water Supply Projécl .
¢ 7 {(Mutundu Dam) - _ e
Q 5,000 mYday o Q = 15,000 m*/day . No New Demand
Kabwe Kab\\e Wa!er Suppl) E\Tfanclon
C ) Project A " .
S Q=57 000 m’!d.ay Q=80,000 m3fday Q=45,000 m3fday
P L=15km . §
- . Phase1 : 19,500 m’lda)r : - Phase-1:27,000 m%day - . i | Phase- 1:15 000 m’fdav
. §  Phase-2 : 37,500 m'fday Phase-2 $3.000 m¥day . . Phase—z 30 000 m’!day
Livingsione  § Livingstone Wates Supply :
- E\pansmn Project R o ‘ _
|- Q=20,000 m%day ‘| Q= 30'000 w'/day o Q= 16,000 m’lday :
L= 10km - : ‘
Phase-1: 10,000 m/day Phasé:1 ; 15000 m’Mday . Phase 1 : 8,000 m*/day
L Phase-2 ; 10,000 m¥day | Phase 2 15,000 m’lday- ‘ Phase-2 : 8,000 m7day
Kasama - Kasama Waler Supp!) E\‘pammn _
- Project R . A :
_ Q = 14,000 m’!day , Q= 35,0()0 m’/day__' o § Q= 10,000 m’lday
’14 : e T v Production Well Piojat | —
-] Q= 12,000 mday g ‘Q ?0000n1‘1day : _ _Q 9000m’lday
B ‘N = 120'wells _ | N=20bwells T N =90 wells -
<Tolal>. No. of Cilies : 10 cities No, o Cilies : 10 ¢afics " No. of Cities ¢ 7 cities
1 Q=123,000 m’lday S Q = 1,095,000 m*day Q = 551,000 m*day
N =170 wells ‘ : N=250 wells ' N = 140 wells

" {Note] (l) Of the twelve large urban areas, Ch:hlabomb‘.\e and Chingola are excluded, where new development is not
nécessary bicanse the urrent supply capacity is suilicient to meet the future demands
(2) Of the boreholes mcluded in Northern Lusaka Production well prejer.ts 8 boreholes (5,200 m*fday) will be
~ drilted through a grant aid project of the Governient of Japan _
. {3) O : Water Volume Developad N: Numbu‘ of Wells " L: Length of Water Conveyarice



(3)  Water Supply Projects l‘or‘ Smalt Urban Areas

In the Base Scenario- AgnCultural Expalmon sources of water supply to 30 small urban areas

are divided between surface water in 17 towns and groundwater in 63 towns.  Volume of
surface water to be developed inthe samie scenario, amounts to 49,3 thousand m*/day, and the

‘average for each town is 2.9 thousand m*/day. Sinedemand for each town is sinall compared
to a large urban area, intakes from natural flows, not from reservoirs developed by dam

construction, are planned for small towns. Total volume of groundwater developed in small

towns in the scenario, will reach 106.6 thousand m*/day with 1,281 boreholes, and lhe

averags for each town is 1.7 thousand m’/day, equivalent 1020 boreholes

Table 6-14 Watcr Su ply Pnfo;ects’ _fo'r Sm‘all Urbim Areas' '

‘ Agn?ilie aral E\pai:swn Base Scemno— Industrialisation § Céns—ewame Scena.no
Province - ' No. of | Volume | Facility | No. of | Volume | Facility “No. of | Volume | Facitity
- Towns [tm¥dav)] - - Towns (m%day) | Towns | (mdavy|

. Lusaka 5 _ 1 I 1 R
Suiface 4] 23,600 [L=40km 4| 62,300 [L=40km| = 4| 13,700 |L=10km
Groundwaler A 060 | W=5 . 1] 1,728 |wW=9 CE| . 576 W=
Copperbell 4 i 4 3
Surface So- - - - - R RS K
Groundsalter 4 5818 | W=17 4] 15,512 |w=60 4] - 3,542 | W=1

Central ) ' 71 o 1
Surface SR IR ' N L R S
Groundswaler 71 13,590 |w=230. - 7].31,390 | W=594 719,39 | wW=156
Norhwestern 7 : R _ : R ' '
Surface 5] 11,600 |L=12km 5| 38,200 {L=12km 4 '7700 L=10km
Groundwaler 21 320 |w=92 21 6,020 |w=172 3l 2520 fwer2 : S

Weslern 12l o 2y IR 'g
Surface 3 5,700 | L=6km 2| 9,400 {L=6km 3 4,100 L=6km
Groundwater 9| 16,878 |W=36 9] 31,356 § W=617 9] 10,764 |W=23
Southern 2t ; 21 . . nl
Surface 2] 1,400 [L=6%m 2] 2,500 {L=6km 2] 1,100 |L=6km
Groundwater 19] 25660 | W=315 19] 59,573 {W=764 19| 13,070 | W=144

Luapula Y/ Y : ¥ B
Surface 3| 7,000 [L=6km 3| 13,600 {L=6km 3] 5,900 |L=6km
Groundwales 11 83H |w=79 4]-20,760 W=185" 4] 593 |w=56
Northern 10 : o] v :
Surface - : o o RS P '
Groundwates| - 10| 19,326 | W=221 10| 36,988 {W=445 10| 14,850 [ w=162

Eastern 7 71 ¥ 1
Surface - - - - < - o ) ERSERATY EE
Groundwates 7] 12,782 | w=286 7] 24030 {w=331 ] ' 7| 9,878 |W=223
TOTAL 80 | 155,906 30 | 353,267 1 80]103,026 g
Surface 17] 49,300 |L=70km 17]126,000 |L=70km | 16| 32,500 [L=68km|
Groundwater 63 | 106,606 | W=1,281 631227,267 | W=2837] - 64| 70,526 |W=816 - g‘

{Note] : L = length of cénveyance (kim), W = number of wells



(4)  Water Supply Projects for Rural Avdas -

‘Rural water supply projects are planned usmg boreholes, 15cmin drametet and 60m in depth,
“fitted with hand pumps. In order to cover 75% of the demands in rural areas by 2015, rural
‘water supply projects will require construction of 22,528 boreholes with deveToped water of
“169 thousand m Iday in the Base Scenan{) Agri(:tﬂtural hxpans:on :

. Table 6-15 Water Supply Proleets l‘or Rural Aveas

" Pasé Seenario- -
| Agricultural Expansion Base Sceénario- Indusmahsatmn Conservative Scenario
Province - Volume | Numbcrof | ~ Volume N’umber of |~ Volume | Number of
e I {rn3lday) L Wells o} L ¢m3/day) Wells @,;3;631,,.) Wells
Lusaka - 8,176 oS0 L 3892 419 - | 7,275 970
Copperbeit | - 12,780 |+ 1704 | 13470 - | - 1,79 | 11,100 - 1,480 -
Centtal . 21,256 | 2334 - 21,923 2,923 18,975 © 2,530
Northwestern § 13,066 . -] 1,742 | 11460 1,528 '} 11,693 1,559
Weslermn - 7,936 -} 1,058 o 7,298 - 993 4,958 .66l
Southern® - | - 263712 .71 3,516 - 25935 3458 ] 23,130 3,084
Luapula - 1502 -] 2068 | 15188 2,025 13,860 1,848
MNorthern | 26596 |~ 3546 26603 3,547 23,838 3,185
Easltérn . 37276 4970 38,565 5,142 33,390 4,452
TOTAL | ‘168910 | 22,528 164,33 | 2191 148,269 19,769
(Note)  Qfthe above wells tobcde\eloped 65 borcholes, 150 boreholes and 105 boreholes are being drilled

in Lusaka, Copperbelt and Central Provinees, respecmely, through grant aid pro;ecls of the Government of
Japan.

(5) Promohﬁn Pro_lecls l‘or Groundwater Develoment Refer to Table 6-16 and 6-17.

In the Wa:er supply plan f‘or the Base Scenano-Agncultura! Expansion, about 24 000

boreholes are planned to be constmcted dunng 20 years to 2015. There are ¢ight DTH type
dnllmg rigs at present in Zambna but more than lwenly DTH type rigs are needed fo complete
1,200 boreholes per year. More than 20 drilling teams are needed, with more than 200
persmmel including hydrogeologists, drilting engincers and mechanical engmeers In addition,
slrengthenmg of maintenance and management system for ¢ompleted boreholes is needed and
an’educational institute fo train personniel related to  groundwater development is
recommended. For the purpose of allaining these aims above “Drilling Centre Project” and:
“Groundwater Developmenl Training Centre Project” are proposed as projects for the
promonm of groundwater devetopment Drilling ceatres should be constructed in each
province anid the existing equiprient and staff of DWA should be utilised in the drilting centres.
Before constructing the provincial drilting’ céntres, a Groundwater DeveIOpment Trammg
Centre and the LUSaka Province drilling céntre should be constructed at the same time in

- Lusaka, where the engincers related to groundwater development and personnel in charge of

well mamtenance and management will be lramed




Table 6-16 _Drilling Centre Projects

Number of New Boreholes
Province ]| Numbec ~ Bas¢ Scenario Project S ~ . Note
' - of Agricultural Expansion {  Cost '
Rigs |Large|Small | Rusal [ Total (nlihisS)
' " | Urban | tiban| Areasf - - Coe : : :
Lusaka s 50 5] 1,090] 1,045 © 1340 Facititics ha\e function of bmhlraming
_ . A ] . - |centreand drilling centre. 2dﬂll|ngteams
Copperbelt 2 17104 1728 L 648 Drilling centre to be newly constructed in
' S - L |Ndota. 3 dritling teams.
Cenlral Q)¢ 230 2,834] 3,064 -1 Existing drilling centré mKab\\embc
o : i i - Putitised. 5drifling feams.
Northwestern 2 92| 1,742] 1,834 -« 6.46 Drilling centre to be ne\slyoénslmc(ed in
! L s . - | Solwezi. 3 dniling teasns. :
Western (H* 36 1,058[ 1,094] - - :IExisting drilling centre in Mongu lobe
1 C 1. Jutitised. 2 drilling teams.
‘| Southern )+ 315] 3.516] 3,831 -| Existing drilling centee in MOnzclobe
' B : : .| utilised. § drilting teamss.
Luapula - 2 791 2,068} 2,147)  6.46| Drilting centrc to be newly cons!mctedm ‘
S L.+ - |Mansa 3 drilling leams,_ : -
Northern 3 221 3,546| 3,767 - .57| Drilling centre lobcneulyoonslructed n.
e 1 | Kasama, 5 drilling teams. -
Eastern - - 4 120 | 286] 4,970] 5,376 12.69| Drilling cenire to be riewly constructed m‘ '
e e _ B Clupata Gdnilmg feams. "
<Tolal> | 13 (8)* | 170 [ 1,281|22528| 8397|5504

(Note) * : Number of existing drilling rigs-

Table 6-17 Groundwater Development Training Centre Project

Objectives

Training of lechnicians for groundwater development fo lmp!cmenl groundwaler
de\elc.‘)pmenl pio_;ccls proposed in the Master Plan, ™~

' Targel (raineds are h)drogcf)log:sts dnllmg engmeers, mcchanics and slaﬂ' for '

._extension services in rural areas -

Location

- Lusaka City - Groundwater Development Trammg Centfe and Dnllmg Centre of
" Lusaka Province should be localed in the same place:

Size .

Total Land Area: 10.000 m® - Total Building Area: 3 000 m' 2 ngs

Main Facilitics

_ ']‘rammg Rooms, Audntonum Confereqc‘e Room Aud:o-vssua! R00m Cofnputer
Roomi, Dormltory, Workshop

Implenientation
Schedule

- Phase 1: construction and establishment, mmal tramlng by oonsuhams ¢! )cars)
Phase 21 technical transfer from l'oreign experts (5 years) - -

Project Cost

" Phase 3; lrammg by Zamblan lramers {aﬂef technical lransl‘er)

- IPhase 1; : _ _
: - Conslmcllon P US$ 13.40 mllllon v
- . Initial Training: ‘ - US$ 300 miltion .-
; - ' Operatmn and Mamlcnance: _ USS 100 Ot)Of)ear
IAfter Phase 2 S e o
- Operation and Maln_lenance: L USE 264,000/)’331" e
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6.3  Agriculture, Livestock and Fishery

'6 31 Sector Devclopmcnt Plan mld Watér Demand

(1) 'I‘otai Water chulrement

Ofthe three scenarios, the largest amount of agncu]tural water requlfement is pro;ecled inthe
Base Scenario-Industrialisation, resu!lmg in newly developed water demand of 7.45 million

-m’/day. This is caused by the largest increase in water requnrement for fi shery to meet the

demand of fish products for the fargest pOpulatlon increase projected in this scenario.

_Imgauon water shares the largest proportion-of 72 % of the total agricultural water
" ‘requirement in Base SCenano Agruciliural Expansnon

_ Table 6-18 Total Water Requurément (Unit : 1,000 m¥day)
Terms " Base Scenario- . . . .
‘Agricultural Expansion Base Scenario- Indu stnahsalmn ¢ Conservative Scenario

fri. | Fash. [ Lvsy. [ Total | Tri. | Fish. Lysl Total | Trn. [ Fish. | Lvst. | Total

Present (199%) [ 4,381] 119| T29] 4,827| 4,381 117 129] 4,827) 4,581} 1r7| 129 3,827

Demand (2005)] 7,266| 798| 183| 8,201 7,115 962 192[ 8,273] 6,228| _ G31| 175| 7,09

Nowly Develop | 2,683 681] 53| 3,819 2,537 8I5] 63| 3A48| 646|524 46) 2,216

Demaﬂd(20|5) 9,835 2,131 223[ 12,1901 9,232[-2,793] 230 12,275] 7,881] 1,648 202] 9,731

[5,254] 2,014 95 71,3631 4,652| 23,6761 121] 7,449] 3,300['1,531] " 73} 4,901

Rauo' TR TS T00%] 6336 %] F ] 10094 67 35 %] T 100 %

(2) Neccssary Aréa and Water Reqmrement for Irrigation

“The irrigation area and water reqmrement necessary to be developed by the year 2015 for the

Base Scenario - Agncullural Development are 60,820 ha and 5,254,000 m*/day, respectively.

~ 'This area and water requ:remenl are the maximum of the three scenarios. Water requ:rement
 for the Conservative Scenario of 3,300,000 m’lday is the lowest of the three scenarios and

corresponds to about 63 % of the Base Scenano Agricultural Development.

'l‘ablc 6-19° Requnrement of Irrigation Area and Water in 2015

Present Base Scenario - _ BasgSéenario- | 7 Cons¢rvative’
** Sitaation - AgriculturalExpansion ~ § - ¢ Industrislisation - Sceparo

‘Provinee |- {1993 Developed |- Total ~ | Developed | Total Developed | Total

ngahdnArea(Uml ha) - - o o ‘ '
Lusaka 5670 - 2,720 8300 o2m0f - 8390 2200 8390
Coppestelt |: - 9200 .+ 10,020 - 19410 3,350 18,140) 10,700 19,990
Cenfrat |- 6,530 5,000 11,5300 - - 50000 0 C1L530) 0 - 6,530
NiWestem | - 5200 6580 - 71100 . 3,59 4,110 2,590 3,110
Western' |- ... ol 7010 70100 - 6010 6010l - 3,510 - 3,510
Southem |’ 1230 o850l - 21770 - 8,540] 27,170| 8,540 21,770
Loapula - | . 2,140 32,140 14,280 12140 14280 - 3,140 | 5,280
Northern T gq40] - 1901 T 16,330 5,490 14,630 5490 14,630
|Bastem sl . ast0] - 2010] 1,510 2,010 1,510 2,010
~ |Total - 53020 . 60,820 - 113,840 $3.850 ]06 870 38,200 91,220
- [lrrigation Water Requizement (Unit & lOGOm’Iday) S - o . :
- [Lusaka 490 215 725 235 775 235] 725
Coppesbelt | . 803 g1l . Lem| . #s| 1,367 924 1,727
Central | | - 564 4w 806 4R 9%l 0 564].
N/Western |57 48] 1569 614l C o310 oSSl 2| 269
Westem® -§ 1o o0l o s06f o e0sl o sI9l T 819 L3030 30
Southem : 1,661 738 2,399 738 C23% o738l 2,399
Luapula 185 1,049 1,234 1,649 M n|- 456
Northern - ' 790 621 1411 474 1,264 47 1,264
Bastem 43 . a0 173 . 130] 173 130 173
Total 45811 . 5284] 983 4652 9,231 3,300 7,881
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&)

Necessary Area and Water Requirement for Fish Po'nds;_ .

Fish pond requirement is maximum for the Base Scenario - Industrialisation with the highest
population growth, because fish pond development.is planned based on a target for pes capita
fish consumption of 12 kg/person/year. Fish pond area of 38,760 ha is necessary to be newly

developed by the year 2015. Then the total necessary fish ponit area will reach40,500 ha and

- the total water requifemelit will becqm'e 2,793,600 iﬁx’/day.r'. N

_Table 620 Necessary Area and Water Requirement for Fish Ponds

(4)  Water Requirement for Livestock

Livestock requirement is also maxintim for the Base Scenario - Industrialisation with the'
highest population growth, because livestock development is planned based on current per.

capita consumption of meat products. The total water req

over 250,000 m*/day.

6+28

“Province | ‘Pres¢ent’ | - BaséScenario. | ¢ Base Scenario « Consérvative
: Situaticn - | “Agricultural Developaient | - - Industrialisation - S¢éhario
- (1993) 2005) | @o15) F-2005) | @015y | (@003 | {2015)
Fish Pond Area necessary lo be newly development (ha) ~ - ' ' =
Lusaka N R T B 0 0 "0
Copperbelt . 1,200 1,200 10| 1,2 1200 1,200
Central - ) 14000 -0 1,400 S0 1,400
N/Western 12,590 36500 2400 - 4,140 2,49 3,340
Western ) a0l mo| ago 1790 19|  eon
Southern - .0 8425 1,825 15,875 0 4325
Luspula . 4,105 41050 40080 4005] 20000 o 4,005)
Nosthern . " 2,000 22501 2,250 2,250 20000 225
[Bastem | . o o7000f o cof o goool o] - so0l
Total N 10,235)  29210]  12610] 38760 "~ 7,880 22,310
Total Fish Pond Asca (ha) ' _
Lusaka 60 60| L6060 R - S ) .60
Copperbelt 1,260 2,460 2,460, - 2460 - 2,460 2,460 2,460
[Central 10 10 Latop. ool 1410l 10 1,410
N/Westemn 10 2,600 3,700| 2750 . 41501 2,500 3,350
Western 10 350 RREL D 500]  C 1800p ¢ 200 00
Southem 100 100 -~ 8525 Loast 15975 - 100 - 4423
Luapula .40 4,145 - 4,145], 4,145 4,145 2,040] - 4,145
Northem 190 2,190 - 2,340) 2440 - 2440 - 2,19 2440
Fastern 60 60 7,060 60 3,060 60 5,060
|Total 1140 11,975 30,950] 14,350] - 40,500 9,620 24,050
Tolz] Water Requirement (m’lda_v) L : c e ' o
Lusaka 4,147 4,147 4,147 '4_,14?[ 4,147 401471 4147
Copperbelt 83,825 163,659 163,659 163,659 - 163,659 163,659 163,659
~{Central 491 T 69 97459 e 97459 691] - 97,459
NfWestern 665] 172,973 246,154)- © 182,952 216091 . 166320 232,869
Westem - 691 24,1921 . 794881 .. 34,560 : 124,416 . 13824) - 48384).
Southem 6912 - 6912 589,248 133,056]  1,104,092) - . 6912 305856
Luapula 12,661 215259} 275,759 295,759 - 215,759 - 1357 - 275759|:
Northern 12,640] 145,69 162,328) ©°162,328] 162,328 ' 145.696|  162,328].
Eastern 4,355 4,355 512387) © 4,358 584,963 . 4.3s5|.  367.438|
Total 116,587 798,384 _ 2,130,629] 961,507  2,793,014] “6a1321] 1

6A76%6].

uirement by the year 2015 will reach!




(Unit : m*/day)

Table 6-21 _Water Réquivément for Livestock

6.3.2 - Water Development Plans

(1) Irrigation DeVeIOplrlenl Plan

Provinee “Presenf | - Base Scenario - * Basé S<enario - Conservalive
‘Situation Agricultural Expansion - Industrialisation - Scénario
4 (1993) ] 005) - | (2015) @005y | (2015) {2005) {2015)
‘{Lusaka _ '4'451 : 6,921 . 8,367 1,332 9,000] 6,610 7,691
|Coppebelt -+ 4,300/ 7,002 8,830 - .7,494 9872 6,648 1,935
{Central © 22,331 30,391 30,962 - 30,352 31,373 - -30,305 ' 30,687
- [NAWestern 2,752 9,029 15,187 - 10354] - - 20,629 8,009 11,925
|Westem '2'2,59’9 36,713 44,937 38,876 48,636 - 34,837 41,141
ISouthern 50,224 47,138 50,007 48247 51,619 47,293 - 48,862
{Luapula 1,220 . 3,903 S 6,666) 4,497 SR E 13,513 5,213
Northern 5,382 15,717 25,8621 17,918 34,490 14,077 20,484
Fastermn 15,678 25,138] 31637 . 2611} 35,625 23,810 28,469
Total 128937 182612] 222,395 192,011 250 385 175.102 202 407

Irngahon pro_;ects int this Study can be dmded into ASIP rehabmtatmn projecls expansnon

pro;bcts of exsslmg irrigation and new deveiopment projects, as shown in Table 6-22.

Table 6-22 Outline oflrngahon Projecis

ASIP Rehabnh!atwn ijccls

" Expansion Projects of
E*c:s!mg Imgaimn

New Dev clopmenl Projects

< Contenls rcha’oihiauon of

- existing ifrigation scheme for B}
smaltholding farniérs proposed in
ASIP, simiple rehabilitation, such
as that of damaged pumps or

pipelines, through which the
whole function of disordered
irrigation schemes will be
recovered al low cost
- No. of Projects: ¢ {267 ha)
- Project Scalé: alf small
- Target Crop: vegelable

|- Contents: expansion of e\ls(mg

" irrigation mainly managed by ©
‘commercial farmers: Largé scale
- prajécts are concentratéd in Kafue
Flood Plain, such as sugarcane
estates and upsircam aieas of the
Kafue River
-No. of Projects: 21 (16,484 ha)
- Project Scale:
3 large projects (13,340 ha)
5 medium projects (2,369 ha) -
11 small projects (275 ha)
- Target Crops: sugarcane, coffee
and wheat, ¢tc., large scale
plantation of each ¢rop

- Conlents: ])I’OJCC(S in se!eclcd
‘atcas from potential areas,
‘végetable cultivation in suburbs
“using water from dam reservoir,
or cropping of wheat, ground nuts,
and fruits with direct water intake.
Vegetable production is planned
al the extent to meet the focal
demand '

- No. of Projects: 18 (44,070)
direct infake; 13 (29,000 ha)
multi-parpose dams; 3 {6,590 ha)
{Chongwe, Kafubu, Mutundu)

{Refer to Table 6-10)
jrrigation dams; 2 (8,130 ha)
{Refer 1o Table 6-23)

| Dam development projects for the single purpose of irrigation are outlined in Table 6-23.
- These irrigation dam sites wére selected for the potential to irrigate by gravity and to be

econontical. Irrigation farms would be developed downstream of all the proposed dams.
Although pipelines are necessary 1o be set for some areas downstream of Lufubu and Lundazi
Dams, most of the other irrigation areas were planned to be easily irrigated by gravity. In the
case of the area dowastream of Lufubu Dam, the irrigation area could be éxpanded to 14,000
ha from 7,000 ha if pumping facilities were employed.
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'I‘able 6-23  Outline of Il’l‘lg‘lhml Bams -

Items : - Lufubu Dam _ : " Lundazi Dam . .
(1) Dam Site 50 km nonth-north-cast of Mansa, -~ |30 km norih west of Lundazi,
- 160 km south-cast of Mwense ~  '|100 km south-south-¢ast of Chlpala :
‘ - (Luapula Piovince) - | (Eastern Prownce)
(&) Dam Type. . - Fillgpe . -, | - Fill type.
- {3) Dam Height 284m ot : L 350m
{4) Dam Volume . 410000 m’ I ,423.0(}() o’
(5} Inigation Plan . _ ‘
- Area Devcloped _ S7,000ha L g 480 ha
« Irrigation Methed “Gravitational Irrigation 7.00 m*s Gmntatlonal Irrigation 1.48 m*/s
- lrn'ga!icm Walcr L ' ‘

The dsslnbunon ofi 1mgatlon pro;ecls by prownce is gwen in Table 6-24. The largest irrigated
area of 60,821 ha requiting 5.25 million m*/day of developed water is planned for the Base
Scenarlo Agricultural Expans;on by the year 2015.

(2)  Fish Pond Déevelopment Plan

Since aqua-cultural development is planned to attain the producuon to meet the larget per
capita fish consu mption of 12 kg/capita/year in all of the three scenarios, the largest amount of
" devetoped water will be required in Base Scenario-Industrialisation. In that scenario, 38,760
ha of fish ponds are planned to be constructed by 2015. In the Base Scenario-Agricultural
Expansion, fish pond devefopmem will amount t6 29,210 ha.' Large scale fish ponds are

planned to be deve!oped in the Kafue Flood Plain in Southern Provitics and along the

Luangwa River in Eastern Province. Requlred areas in the Base Scenario-Industrialisation are
15,875 ha and 8,000 ha, respectively, as shown in Table 6-25; These large scale projects will
enable effective and efficient use of water which uselessly evaporates from Kafise Flood Plains,
and of lands with heavy c!ayey soil unsmtable for cultnvatlon along the Luangwa River,
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Table 6-24 Irrlgatlon Development Projécts

Folal
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Basz Sc¢enano- | e
_ " Agricultural Expansion Base Scenano- Indnstnahsat:on + Conservalive Scenario
Project - Irrigation Acea (ha) Irrigation Area (ha) ~ Irrigation Area (ha) -

‘ _ 005) | . 015) (2005) 2015) ©Q005) (2015)
|Lusaka Prov. Taar0| 0 om0 11 2,110 220 2,720
- [Chongive Dam 810 810 -1810 810] - 810 810

ASIP Rehabititation S0 B STy I 1 N 10 10
“|Expansion Project - 1,900 COL900] 1,900 - 1,900 3 ),900i . ¢ 1,900
{Copperbelt Prov. 43400 10,120 4,340 8,850 4,340 10,760
 [Kafubu Dam - 420 — | 3410 - 4460
- [Mutuadu Dam - 1,560 - 1,040 - 1900
- |ASIP Rehabititation 140] Mop 140 - o ' MO 140
‘ |[Expansion Project 4,200} 42001 - 4,300 4,200 4,200 4,200
- [Central Prov. | 5,000 5000 . 15,000 - $,000 0 L0

New Project : P-1 -+ 5,000 5000 . 5,000 5,000 -0 9
| Nerthiwest Prov. 2,590 6,590 .2,590 3.5%0 190 2,590}

 |Expansion Project 290 290 L2290 L 2% 290 290
" |New Project : P-79 - S 1,000 = " 1,000 0 0

New Project : P-80 $2,300 2,300 2,300 2,300 0 £ 2,300

New Project : P82 [ ~~ 3,000 - o 0 0
[Western Prov. 2,510 7,810 12,510 6,010 10 3,510
' [Expansion Project B [ - 10 18 10] 10 10
[New Project : P-16 S 3,000 1,000] . 1,000 1,000 0 1,000
[New Project : P23 1,500 © 30000 0 L500 3,000 0 - 2,500

New Project : P-84 - o 1000 P - 1,000 0 0

New Projéct : P-86 - © 1,000 - 0 0 0
. New Project : P-88 - 1,000 — 11,000 0 0

Southern Prov.. ‘8,539 8539 8,539 8,539 8,539 8,539

ASIP Rehabititation _ s3] 8 89 . 89 89 89
[Expansion Project 8,450] 8450}  '8450 8,450 8450 8,450

Luapula Prov. 3,44 12,144 3,044 12,144 ' 3,144

Lufubi Dam £7,000 o *7,000 o} 0
|Expension Project 1,144 i,144 1,14 1,144 0 1,144

New Project : P-37 2,000 2,000 ©.2,000 20(]»‘.’}L 0 2,000

New Project : P-45 2,000 L . 2,000 -0 0

Northera Prov, 12,190 7,190 490 5,490 90| 5498

Expansion Project 490 T490 490 © 49 490 450

New Prdject : P-52 1,700 1,700 0 Kt 0 S0

New Project : P-65 o= 5000 - . 5,000 0 5,000] -

Faslem Prov. 28 1,508 28 1,508 28 1,508] !

Lundazi Dam - 1480 -+ 1480 - 1,480}

ASIP Rehabilitation 28 28 28] 28 28 - 28]

: 3061 60821 29,361 £3,851 16,417
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Table 6-25 _Fish Pond Deve

Iopm,eﬁ_'t Projects .

Base Scenario-

|Lusaka Peov. L no project no project 00 project
Copperbelt Prov.  |-Area developed : 1,200 ha T - T
P-% : Luswishi -Sowr¢e ¢ Luswishi R, © same as Base Scenario- same as Base Scenario-
- |Mntet : head works, pump Agsitultural Expansion - Agricultural Expasision
Water developed: - i : :
L 80,000 m*Aday -
Centeal Prov. " |-Area developed - $.400 ha e _ - _
P-1 Machiya -Source : Kafua R. same as Base Scenario- same as Base Scenario-
-Inlet : head works, pump Agricultural Expansion Agricultural Expansion
-Water deteloped:
L 57,000 m'/day o e
North-weéstern Prov.[-Arca developed : 3,690 ha -Area developed : 4,140 ha -Area developed : 3,340 ha

Dispesed Small - |-Source : tributary of  Kabompol-Source i tributary of " | Source ! tributasy of
Scale Development  |R. . Kabomipo R. - . Kabompo R B
-Inlet : siall diversion -Intet : small diversion - IMinlet : smati diversion
weir, small purnp weir, small pump weir, small pump - -
-Water developed: -Water developed: -Water developed:
245,000 r/day 275,000 m*day 222,000 m%day
_ (36 16¢ations) : {42 Tocalions) - {34 locations)
|\Western Prov. -Arca developad : 1,140 ha -Area developed ¢ 1,790 ha -Aréa developed : 690 ha
Dispersed Small -Source : seepage water from  {-Source : séepage water -Source | scepage waler
Scale Development | Plateau | from Platéau from Plateau :
{Sushanjo:the  |-Water developed: “Water developod: FWater developed:
platéau along the 79,000 m*/day 124,000 m¥day 48,000 m*/day
Barotse Flood Plain) {114 locations) {79 locations) (69 locations)
Southern Prov. -Area developed : 8425 ha -Areadeveloped: §5,875 ha - |-Arca developed : 4,325 ka
Large S<ale Project al]-Source : evaporation from -Souree : evaporation from -Soufce | evaporation from
Kafue Flood Plain - | Kafue Flood Plain Kafue Flood Plain - Kafug Flood Plain
: -Infet ; Gravity -Inlet : Gravity [JHnlet : Gravity -
" |-Water developad: Water developed: . -Water developed:

. $82,000 m’/day -1,097,000 m*/day 299,000 m¥fday
Luapula Prov. ~  l:Area developad : 4,105 ha - . S -
P-43 Samfya -Sousce : evaporation from © | same as Base Scenario- - same 85 Base Scenario- -
P44 Lake Lake Basigweulu Agricultural Expansion © Agricultural Expansion -
Bangweula -Inlet : Gravity : : '

-|-Walter developed:
273,000 m'fday
Northern Proy. -Area developed @ 250 ha ] E ‘ R
P-64 Mutale 2,000 ha " same as Base Scenario- same as Bas¢ Scenario-
Mokonge -Source ! Lubansenshi R, Agricultural Expansion Agricultural Expansion
P-66 Chamdamali vpstream of Charabeshi R. - ‘ Co
Anlet : head works ,pump
Water developed:
' 150,000 m*day L - DO
Eastern Prov. -Aréa developed : 7,000 ha -Area developed ; 8,000 ha -Area developad 1 S.000 ha - -

P-70 Luangwa | Source : Luangwa R.  |Seuree s Luangwa R. . |Sour¢e : Luangwa R.
River -Inlet : head works | pump -Inlet - head works | pump -Intet : head works | pump
-Water developod: -Water developed: - [Watér developed:
508,000 m’/day 581,000 m'/day 363,000 m¥day
Area developed 29210 ha "~ 38,760 ha 22310 ha
Water developod 2,014,000 m%day 2,677,000 m/day 1,532,000 m*day
(23.3 m¥s) (30.0 m’s) (17.7 m'’s)

(3)  Livestock Development Plan

Livestock projects in all the scenarios are planned to maintain the present mnsumption fevel
of livestock products, such as 14.2 kg/eapitafyear of meat. While Southern Province has-
already resulted in over-grazing, the northern region such as Chambeshi Flood Plain still
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a. ™

remains suitable for grazing and is not fully used. Thus the target of IwestOck-brcedmg is set
as the eXpans:on in the northem region in order to attain stable and sustainable development.

‘Rach project is' proposed based on the cattle d:stnbuhon plan accordmg to the potenhal of
-avallable lands as shown in- Table 6:26. - - -

Table 6- 26 Watcr to be Devcloped for Livestock by 2065

Basg Séenario- - Base Sccnano-

. Present (l 990} Agricultural Expansion Industrialisation Conservative Scenario
Head of Wates - )} Headof | Water  { Headof | Water Headof | Water
Province Catle | Doveloped | Cotte | Developed | - Catile ™ | Developed | Caile | Developed
{1,000) (m’lday) (L0600 | (m'ay) {1,000) (m*day) | - (1.000) (m’’day)
Lusaka 88 4431 - 170l 8367 179 9,000 155 7691
Copperbelt 74 4,300 164 - 8,830 182y 9,872 146 7,935
Ceatral 504 22,331 6951 30,962] - 683 - 31,313 683] - 30,687
N/Western .59 2,152 3300 0 (15,187 . 49t 20,629 280 11,925
Western' -547] 22,599 - 1,078] - 44,937 C 1,182 48,636 998| * 4L 141
Southern - 1,053 50,224 932 - 50,007 916} -~ 51,619 916]  48,862] .
Luapula - - 12 1,220 138 6,666 190 9,141 100 5,213
Northern - j08]  -5,332 . ¥ 2 25,802 798| . 34,490 465] - 20,484
Eastern o224l . 15.678] - S25) - - 31.637 561 - 35,625 446 28,469
Total 2669 128937 4603 222395 5,182 250,385 4,189] 202,407

6.3.3 Facility Plans

(1)  Irrigation Facilities

Irrigation facilities are elassified into water ‘resource, intake, conveyance and te;mmal
1rngat10n facmues Each t‘ac;hty is compOSed of followmg works:

‘Water Resou rces Facmty " Damor Dwersmn Wclr

Intake Facitity: Punmp or Gravity Intake

Conveyance Facility: Canal or Pipeline

Terminal Irrigation Facility: ‘Furrow/ Basin or Overhead Irrigation

Required irrigation facilities are sunimrised in Table 6-27, and ma_lor pro;ects are ﬂIuslrated
in Flgure 6-5 and 6 6 The basuc cOnsmerauons for 1mgahon facahties are as follows

(a) Dams

Dams are seléctcd considering thc economical viewpoint, based on foilgwing Cri(cria:

- Mulh -purpose : all multi-purpose dams are selected for 1rngat|on development, taking

‘scale’ and’ possablhty of advanced pen urban agncullure into
- gonsideration. -

- Irrigation only only the dams whose cost corresponds to an equwalen! unit cost of less

than US$20,000/ha of irrigable area, and whére water cah be conveyed
by gravnty, are selected. - Two dams, namely Lufubu dam (D-1) and
Lundazn dam (D 18) are selected as 1rnganon devetopment dams.
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(b)  Diversion Weirs

Diversion weirs have been considered for abshac;ing waler whererilhe river water depth
beconies shallower than 1.7 metres during drought flow conditions. . Standard size of weir is

assumed to be 50 metres width for 1,000 ha of irrigation area. - However, where river depthis |

adequate for water absyaction, construction of a weiris not accessary. Such development sites
are as follows: : : S -

- <Possible Projects not premisinig Diveision Welrs>

~ Luapula: River is assumed to be decper than 1.7 ielres during drought flow. (P-45

: . : Luaputa) - I - e L
- Kabompo © - 30°smal? pumps are to be provided along the river. Fach intaké is small

. - compared to the river flow. (P-82 Kabompo) - - :

- = Zambezi : There are many rapids and the rivee is coinfined in a narrow channel below

- Senanga. These rapids are able to act as natural weirs. (P-16 Kalima
: : Mulilo, P-84 Ngambve Rapid, P-86 Manto Rapid, P-88 Sioma Rapid) - -
“- Zambezi Floodplain: ~ There are many artificial of natural chatinels running in the floodplain and it

is péssible to intake waler at several suitablé locations. (P-23 Zambeézi Left

: - Bank Floodplain) - - .~ :
- Kafue Floodplain : Kafue River is fully controlled by Kafue Gorge Dam. Woater can be
abstracted without weirs. (O-13 Kaleya Small-holders Itrigation Scheme,
©0-18 Nakambala Sugar Estates, 0-20 Nanga Irrigation Schenic) -

{¢)  Pumpsand Pipeliues

Pump capacity has been considered to be 1.0 lit./sec/ha when provided in conjunction with
night storage reservoir. Standard pump for 1,000 ha of irrigation is considered 10 have a
capacity of 1.0m3/sec, static head of 100m and serves a single Skm length of steel pipe. This
standard is applied for potential irrigation: projects and operational large scale irrigation
projects. _ IR S

(d) Tetnﬁnal_ Trrigation Systems - -

Terminal irrigation systems are assumed to be furrow irrigation or basin irrigation.. However,

soils are excessively drained along the Zambezi and Kabompo rivers and, therefore, sprinkler -

irrigation has been proposed in the following projects - P-16 Katima Mulilo, P-82 Kabompo,
P-84 Ngambwe Rapid, P-86 Manto Rapid, P-88 Sioma Rapid. For existing operational
irrigation projects, present terminal systems are assumed to conlinue. _ '

@  Aquacultural 'Projl'cc.(s

For aquacultural projects, similar crileria to the irfigatio_n projects described above have been

applied for planning. However, pumps are considered to bé low lift pumps because fish ponds

are generally provided along the rivers.

(3)  Livestock Projeets

Water source for livestock is assumed t6 be gri;i‘_iil'ﬁd_\izatéﬁ‘bé_cizgi{_sé',cé,_(tlc' herds are widely -
dispersed {o ensure adequate grazing space. Boreholes are proposed for such water démand.
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Table 6-27 Major Facilities for Trrigation Projects for

_ Base Scenario - Agricultural Expansion
Project Category! Frrfgable Area (ha) Major Facilities for the Project
Project Name Gravity| Pump | Total Dam Weit | Cansl | Pump} Fipeline | [rrigation
- ' . (i) Method
ASIP Rehabilitation Project 10 257 267
N-1  Chipspa 10 10] Smaltdam apen ol . Fusrow
N2 lpafu 80 80 ~- 7| Fixed Type | pipeline | 0.080| PVC2km | Fumow
09  Chapula 60 60 | Fixed Type | pipeline | 0.060] PVC,2km | Fuscow
0-14  Buleya Malima 57 57 Fixed Type | pipeline | 0.033)PVC2km | Furow
015 Siatwinds 22 22 Fixed Type | pipetine | 0.004)PVC,2km | Furrow
021  Nakendabwe 10 10| Srmalldam pipetine § 0.01¢|PVC,2km | Furrow
028  Makungwa 5 5| Smalldam pipetine{ 0.004 |PVC2km | Furcow
030 Vou 13 3| Smalldam pipetine | 0.010|PVC.2km | Furrow
0-31  Lusows ) 10| Small dam pipeline | 0.010|PVC2km | Furrow
Expansion of Existing Projects | 3,427} 13,057 16,434
I} Hakstoya ol 10 i0 Fixed Type 0010|PYC2km | Furrow
12 Mansa Pilot Scheme 0 10 10 Fixed Type 0010|PVC,2km | Furrow
N4 Chiyabt o 10 16 Fixed Type Q010|FVC,2km | Fuirow
N-5  Kepani Vegetable ' 8 0 8 Fixed Type | open O|PVC,2km | Furrow
Scheme
N-6 - Chiposa Mubende 0 o 10 Fixed Type Q010fPYC,2km | Fusrow’
Scheme
N-7 . Cheinbe Vegetable 0 10 to Fived Type oo10]pve2km | Furow
Schéme
N-§ Chama Vegetable 0 10 10 Fixed Type 0010|PVC,2km | Furrow
Scheme : .
Ol Chiawa ol 20 20 Fixed Type 0020|PVC2km | Furow
02 Chanyanya o] . 800 800 no weit 0.800 | SP,4km Furrow
03 Masstock 0] 10001 1,000 ne weir 1,000 8P, 5km Onerhead
05  Kaunga 20 0 20 Fixed Type ACPSkm | Furrow
06 Mpongwe (GW) o] 2.200] 2,200 sinkhole 2200|SP11km | Overhead
0-7 Munkumpa 2,000 0] 2,000 Gate Type | open Cnerhead
O-11 : lkelenge Pineapple 290 ol 29 Gate Type | open Furrow
0-13  Kaleya Small Holders 1} 300 300 no weir 0.300| SP,1.5%m Furrow
0-18  Nakambala Sugat o] 7.000] 7,000 no weir 7.000| SP,35km Fuerow
Esfates
020 Nanga o] 1,140] 1,140 no weir 1.140|SP,5.7km [Overhead
022 . Kawambwa Tea 0 47 47 Fixed Type 0.047| SP,0.25km {Onverhead
024 Mulumbi Coflee 60 o 60 Fixed Type | open Fusrow
025 Lukuvlu North 989 o] - 98¢ Garte Type | open Fussow
0-27  Kafeshi Coflee 0 490 460 Fixed Type 25 2.94 | Oveshead
Potential Irrfgation Project
" Dam Project 8,4801 6,590 15,070 _
D-1 Lufubu 7,000 ' 7.000| Irrgation open, syphon furrow
D-7 Mutundu L560| 1,560] Muli-Pur, 1.5601 5P,10%m Furtow
D10 Kafubu 4210 4,220] Mult-Pur. 4.220§SP20km | Furow
D-16 ~ Chongwe o 816 810] Multi-Pur. 0.8103SP,10km | Fus,Drp
D-18  Lundazi 1,480 1AB0| Irrigation open, syphon Furrow
Run-of-River Profect 3,500 25500] 29,000 _
P-1 Machiya : 5,.000| 5,000 Gate Type { pipeline | 5.000|5P,25km | Furrow
P39 Mwombeshi- 500 500 1,000 Gate Type { pipeline | 0.500|5P,2.3km § Furrow
P80  Mwinilunga 1,150 Li%0} 2,300 Gale Type | pipetine ! 1.150|SP.5.75km | Furcoww
P82  Kabompo 3,000 3,000 noweir | pipsting| 3.000|5P,15km | sprinkler
P-16  Kalima Mulila 1,000] 1,000 noweit |pipeline] 1.000]|SP,5km sprikler
P-23 © Zambezi F.plain (Lei 3,000| 3,000 noweir | 75km | 3.105 Basin
. ‘Bank) . . :
P84 Npambwe Rapid 1,000] 1,000 noweir | pipeline | £.000]SP,5km sprinkler
P-86  MantoRapid 1,000| 1,000 noweir | pipetine | L.O0OJSPSkm  |sprinkler
P38 Sioma Rapid - 1,000] 1000 poweisr | pipetine | 1.000]SP,5km - |sprinklee
P-37 + Mushota Island 1,000 1,009]. 2,000 Gate Typs | pipeling | 1.000]5P,5km Furrow
P45 Luapula 2.000] 2,000 ndweir | pipeline | 2.000|SP10km | Furrow
" P52 Chinakila 350 850 1,700 Gafe Type | pipeline | 0.850|SP.4.25km | Furrow
P65 Chilbula South o] 5000 5000 Gate Type | pipeling | 5.000 | SP,15km Furrow
Total ] §5417] 45,404] 60825
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6.4  Cost Estimates

" Construction costs of proposed projects are estitated using January 1993 prices. Foreign

éxchange rate at that time was 610 Kwacha for one US Dollar. Estimated costs show the

. approximate scale of projects, including direct construction and engineering services costs,
© but excluding tand acquisition and contingency costs. : :

- 6.4.1 Water Supply Projects for Domestic and Indust:_‘ir;l..Water

 Direct construction cost comprises source development cost {dam or erehble_ cost),
. conveyance facility cost, treatment facility cost, and cost for distribution facilities. Total
" construction cost ‘in the Base Scenario - Agricultural Expansion {(middle population

projection) amounts to US$ 1,010 miltion for 1.048 million m*/day of developed water,

 equivalént to unit cost for 1,000 mday of US$ 964 thousand or US$ 89.3 million Im¥/sec.
' Large urban areas account for US$ 648 million, or 64% of the total construction cost, while
- small urban areas account US$ 153 nillion, 6r 15%, and rural areas account for US$ 209
. million, or 21%. Water supply projects in Lusaka are estimated to cost US$ 447.6 miiltion.
- Refer to Tables 6-28 and 6-29. L -
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Coppest<it | Cenlral

A el it

“Lorge Urban Arca

Northern | Eastern | <Tolal>

“Table 6-28 - Construction Cost of Water Supply Projects -
estern | Western | Southern | {uapula

57,000

T 14,000

. 12,000 .

923,000

T A e e e T

Large U

wetr Dip | 520,004 100,004 { . 200 ;
Codt 44759 1123y 4349 4. '2{??3 B '12;65 nm 647,84
Unit Price | 261 L1234 762 =4 1m A R 70
Small Urban Area _ L L - :
waerndp. [ 24,560 5819 13,590 masad 2257 27.06d - 1537 1932 2783 135,904
Cost 21.70 364 1337 1824 1859 - 2529 l's'_.sa 1620 1429 15303
Unit Price 1,124 629 98 1231 Y7 933 1,0 g4y it - esd
Rural Area e L L ‘ L
Waterbrip | - 8176 7 12,730 21254 13,064 7934 © 26371 1S54 26,59 . 32,274 163,970
‘Cost 1004 o158y 2634 0 1620 98] 3xad o 1923 - 3294 T 4633 - 209,52
Uil Price 1246 yxd 124 1240 124q o240 v 24d - 1244 1,433 1274
Total L i : ] - Gt gl it
Water DMp | - '552,7 _ 91 B4 59,92 . 62,054 1,042,874
Cost |~ 485.4] -61.3 .84 1010.4)
UnitPrice |~ 874 - 21,03 - 17,254 06

rbanArea_-'..._ N - LS e
Watee DMp {720,000 210,000 86,00 : 30,0041 35,00 20,004 1,095,004
Cost 56274 19167 = 55.62 25.92 23.99 i8.19 878.09
Unit Price 782 913 693 864 68y ' g 80,
Small Urban Area _ L
Wates Dvip, 64,024 15,517 31,39 44 224 40,754 62013 34970 36,954 24030 353,267
Cost 5604 10.07 32.38 4579 31.01 46.69 3274 31.64 26 64 323,04
Unit Price 875 649 1,032 1.03 761 913 954 834 1,114 914
Rural Area ) o L
Water Dhip. 3392 13,4% 21,921 11,464 7.298 25,935 15,184 26,603 38,56 164,134
Cod " 4.81 16,74 2718 14.21 9.03 3214 18.83 32.99 4783 20377
Unit Price 1,241 1,244 1,244 1,240 1,244 ¥, 2441 1,240 1,24( 1,244 1,244
Total ‘ ' o
Watee DMp.|  787,92¢] 238,983 133,314 55,680 43054 11800 82,594 1,612,60}
Codt 623.5] 218.44 | 114. : -1404.94
Unit Pz 991 - 9]

Largé Urban Area
Watee Dvp ] 420,000 51,000 45,000 16000 16,000 9,000 551,004
Cost 382,82 55.24 1744 18.5¢ . 10.47 8.83 518.3
Unit Price 923 1,084 832 Lisg . £,047 931 941
Swiall Urban Area L - :
Watcr Dhip, 14,276 3,542 9,39( 10,224 _14,864 14,170 11,334 14,854 9878 103024
Cost 20.37 2.1 2.14 1322 12.92 13.62 12.70 12.27 11.1} 107.47
Uit Price 1,427 599 973 1,294 369 . 961 Le7x - 824 1,125 1,047
Rural Arca : _ ' . _ ' i
Water Drhip, 727 11,100 18,973 11,691 4954 23,130 13,860 23838 33390 148269
Cot 8.0 13.74 23.53 1450 6.13 28.68 17,19 29.62 4140 13389
Unit Price 1,2412] L 1,241 1,24(] 1,240 1,240 1,240 - 1,244 1,244 1,24(
Total : : - ) . . ) :
Walee DMp. | 441,55] - 65,643 73,368 21,913 19.82% 5330 25694 48,738 - 53268 802,293
Cost 4172y 7L1 7011 2772 1207 6080 = 29.84 5239 61.34  809.64
Uit Price 949 1,084 osd 1,265 963 4] 116l 101 L 1004
{note)  Water DvIp = Antounl of Water i);.wtopedmm’/day, Cost = Consltruction Cost in US$ mulhon, :

Unit Price = Unit Price of Water Developed in USS$/ m¥day
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_Table 6—2_9 Constraction Cost for Earge Urban Watér Supply Pro;ec(s

: Agn?fﬁfﬁ;fgsm_ - | Base ernanm hdustnahsahon . Conservative Scenario
terDSp. Cost . |Unit Price WaterDﬂp. Cosl [ Unit Pricef WateeDMp} - Cost - | Unit Pnce|

Co ] (mfday) | (USSailbon) amnhj)d (m*/day) | S8mition) | (USS iy} (m’tday) (S Smitin) m,ﬁ@ :
Lusaka Welt '] 20000]  1575] -  788]  Saneas Agricaital Epansion - / ion_
Changwe Dari | " jo0000] " 10887[ " 1,090] " Same o5 Agrinditrad Bxpanion

Kafoe Pipe Line | 400,000 32!96 ©805] 600000 43708 . . 7B

« Phase-1- 100000 87401 . &i] - 150000 - 11728 mw

-Phase2 | 1sepo0| o mz2s) o el 150000 N1728 m2

-Phase-3 0 ) 150000f  n728| - 7Rl 300000f . 20252 675

<Cuake Tota> |7 520000] 44738 1| nog0] 36231 2] 4200 N
Ndola = - |  60000] . 3350 s2f Thiog0] 8485 mof  asom| | 4158 913
Lwnshya - | = 5000 880 1,508 0 20000] 0 BSH 926 o project :
Kitwe 20000 nw 1,150 - 56000| 4664 93} - . nogproject

Kalutushi - | - 10000 1763 17630 150000 . 2175 1450 6o00] 13| 2290
Mufulia | 0 5000 963 1960 - 1B5oo0] e 095 10 project
{Kabwe | 57000] 4346 % sop0| 554 695  4spo0] 3744 832
Phase-l - | 19500] 1682 8631 27,000 226 W) 150000 - 1443 062
cPhase-2 | 31500 dess] - 7i0] 83000 3436 68| 30000f 2301 77| -
Livingstone | - 20,000 20588 109 0000 2592 “sst| 16000 18] - 1L1%
- Phase-1 10000 1029 1029 DRS00 12% se4|  so00] 935 1,156
- Phase-2 10,000 1029] - 10%] 15000 1206] 8 £,000 925 1%
Kasama 14,000 1265 oml 30000 399 ] w0000 1047] 0 1017
Chipata 12000 -~ 1101 0] 2000} 1819 ool opdo] - 3s3| 9
<Tolal > - 73000 64786 8961 1095000] &7 0% 7sAf ssoo0f sism| 0 e

6.4.2 Agriculmre Projeas _

Total construction cost of agncullural pro;ects amounts to US$ 1,516 miltion in the Base
Scenano-Agncultural Expansion, comprising USS 1,190 million {79%) for irrigation,
US$ 290 miltion (19%) for aqua- culture and US$ 36 mllhon (2%) for livestock breeding.
Total- construction cost in the Base Scenario-Industrialisation and in the Conservative

' Scenario are US$ 1,375 miltion and US$ 1,022 million, respectively, or 91% and 68%,

'compared 1o that in the Base Scenano—Agncullural Expansion.

Direct c’onstruction cost of irrigation projects includes those for source development (dam or
- diversion weir), conveyance facility (pump, pipeline) land consolidation (new reclamation or

improvement of exlstmg farm) and terminal irrigation facitity (furrow or sprinkler). That for
aqua-culture comprises costs for source development (diversion weir), conveyance facility
{pump), and fish pond construction.

Unit costs of lmgalton projects for land aréa and water are US3$ 19,600 fha and USS$ 226

/m*/day in the Base Scenario-Agricultural Expansion. Those for aqua-cultural projects in the
same case are US$ 9,930 /ha and US$ 144 /m*/day, respecuvely

640"



“Table 6-30 . Construction Cost of Agncultural Pro;ects :
: (Uml USS million

Agnfsﬁfusa?gg.-nsxon Base SFfﬂaﬁOj_l"dUSUiaH?\.'!lim _"-_Cc_inse'natw@ Scenario
Provies hrizbon Aquaitnd Tictock § Irynbon [Aqeoinne] bivedick | Imption [Aqeaderd] Livestok
Lusaka 7347 oo0]  138) 0 7347] .. 0.00 1458 73471 000 L4
Copperbelt - | - 23067 1404 142] 19042] - 144 1.59]  24700] . 404 133
- Central 4 10340] . 1638 493 10340] . 1638]- . 5.04] . 00] - 1638 - 4.93
N/Western 20336 - 4317 244] © s057] - 4844 3321 3599 908] 0 192
Western | 10339 1049 - 7.2 87.33 1647 782] 4872f - 35| - 661
“Southern , ] 177,34 7151 B.04] C177.34] C 146.08 S830] - 172.54) 3979 . 786
Luapula 7| wrm| o] 3237 3w 147 3095 3l 08
Northern - | 13849 2632 48] wam| -6 s34l wIanf 2633] 59
Eastern . | . 2690] 6440 - 509] - 2650 - 160} - 5.73]  2690]. 4600] - 4.58]
Total 1,15998] 29048 38551 936100 - 3N07 03) W sl ns
151531 - g -""13754'2 3 - . 102155 -

Table ¢-31 Unit Construchon and Water Cost’ of Agncultural Projects.

- Base8¢enario- ' | Base Séenario- | Conservative Scénano
Agricultiral Exponsion | - pidustrialisation
() Frignton Projects : : - IR S '
- Irigated Area (ha) - &S 53,851 - 38201
- Trigated Walcr(IOOOm’ida)') ; S 8% - - . 4654 S 03,300
« Cénst. Cost (USS miltion) g 0 1,189.98 S 95610 . L 76327
» Unit Const. Cost (US$/ha) 19,600 ’ 17,700 ‘ 20,000
- Unit Water Cosl (US$/m¥day) 5 : 205 - 231
@) Aquainrl Trods _
- Fish Pond Development (ha) 29,210 313760 - - 222310
- Water Devetoped (1000m3/day) 2014 2617 1,532 I,
- Const. Cost (USS million) 29008 . - 39007\ 2574 @
= Unit Const. Cost (US$/ha) L ., 990 . 10050 4 16,120,
- Unil Water Cost (US$/m3/day) . 144 ‘ 146 i 147
) Livestoek Prowdts ' ' 1 L R -
= Water Developed (1000m3¥/day) - 7 i 1250 - 202
- Const, Cost (USS million) - - N R 4028 - 354
- Unit Water Cost {US$/m3/day) . 161 13 o 16Y
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Construction Costs for Irrigation Projects

Construction costs for irrigation projects are shown in Table 6-32.

s _;--'l;‘able 6-32 - Constraction Cost for Irrigation Projecis

. Base Scenmario~ _ .. _ _

_ S Ag;icultuifél Exponsion Basge Sp,agano— Industrialisation Conservative Socnario

Provinée Developed| Const. | ~Unit  fDeveloped| Const. ‘Unit' | Devetoped| Const. | Unit

: | Water | Cost | Price Water Cost | " Price Water Cost: | Price

(1000m? [(Uss 1 | (ussr | (1000m® [(USS : | (USS/ | (1000m® USS - | (USY/

*fday) | million) { m3day) | #day) | million) | m3/day) | - Aday) | miition) | m3/day)

Lusaka 23] - 7347 312.64] ¢ 235 o 7347 312.64 2350 13471 31264
[Chongwe Dam S700 0 3| 49628 701 34} 496.29 70| 3473 $96.29(
|ASIP Rehabititation | 1| . 0090 9000 I . 1} - 009 90.00 A 009 900
- [Extension Project 1e4] - 38.64] 23561 164] 3864 23561 164] 38.64 233614
Copperbelt - 8M| 23067 263,92 765 19042 248.92 924 247.00] 267.32)
Kafobu Dam - 365). 103.49] 283.53 300 8385 279.50] 3850 107.78} 279.95
 [Mutundi Dam . 13| 6069 445.01| . 90] 3948 43867 . 164] 72.13] 139.32)
ASIP Rehabilitation | .~ 12| . 327 272.50 120 327 27250] . 12| 3.27| 272.500
{Extension Project 363 63.82 175.81 363] - 63.82] 175811 363 63.82] 17581
Central 4321 103.40] 239.35 432 103.40[ 23935 . 0f 000 000
New Project P-1 432] : 103.40] 239.35) - 432]  103.40] 239.35 0] . 000] - 0.00
Northwéstern 569 203.36| 357.40 310] 50570 163.13; - 224 - 3599 160.67
Exténsion Project 25| 2.46] - 98.40 25]. 246 9840 251 246] 9840
New Project P-79 86| 14.58] 169.53 86| 1458} .169.53] - .ol . 000 0.00
PO 199 33.53] 16349 199 3353 16849 199]  33.53] 168.49
pgr | o 259l 152.79] 589928 ol 000l - 000] . O] 000] 0900

Western * 606| 103.39] t70.63) 519 87.33 16827+ 303| < 4871 . 160.79
Extension Project e 210000 ) 0.2 210.00 1| 021] 210.60
New Projet P-16 86| -~ 16.06| 18674 . '86] 16.06] 186 86| 16.06] 186.74
P23 261 3893 149.20] - 261 38.94| 149.20 216]32.450 150.23
Cp8e 186} 16,06 186.74F - 86 - 16.06| 186.74 o} - 0.00] .o.oei

pse | 86| 1606| 18674 - o 000 - 000 0 o,ooi - 0.00

P-88 86| 16.06] 186.74 860  16.06] 186.74 0l 000 000

Southern 738 172.54] 240,57 738] 177.54] 240.57 738 177.54] 210.57)
ASIP Rehabilitation gl 2.3 30xs0] 8] 242 30250 8 242 302.50
Extension Project 730 175.12) 239.89 730] . 17512 239.80] 730 17512 239.89
Luapula 1,050} 13277 126.45) 1,050 132,77 - 126.45| - 272} 3995 "146.88:
Lufubu Dam 60s| s6.96] 9415  605]  S6.96] 9415 0 000 000
Extension Project 99l 10.80| 109.09] 99 1080 109.09 991 10,30} 109.09
New Project P-37 173] 29.38] 168.50] 173} 29.15] 168.50] 173| & 29.15]  168.50
L p4s 173] 35.86] 201.28 173] . 35.86] 207.28] o . 000] - 0.00]
Northerm Te21] 13849 223.01] 47| 13| 239890 4T 11371 239.89
Bxtension Projest |~ 42 10303 248.36] " 42| 1030s) 24536 - 42| 1031] 24543
New Project P-52 C147]  2478| 168570 0 ¢ 000 0.00 of 000} 0.0
T pes | 432 103.40] 239.35] - 432{ 103.40 239.35 432| 103.40]. 239.35]
" |Eastern’ C130] 2690 20692 130} 26.90| . 206,92 130] 2690 20692
Lundazi Dam < 128] 0 26.13] 204.14 128]  26.03) 201t4| 128] 263 20414
ASIP Rehabilitation| - - 2] - 074 385.00] 2| 0.77] 385.00| 2{ -~ 0.77] "385.00
“Folal 750561 1.189.98] 226.40] - 4,654 ' 936.10] 20544] 3,300} 763.28] 23130
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Consltruction Costs for Aquaculture Projects.

Construclion costs for aquaculture projects are shown in Table 6-33. .

Table 6-33 Implemcntatwn and OM Costs for Flshery Pro;ects

e i _(Unit 2 mil. US$)
l’rojed Bm&enime\_;ﬁcnllqnj BaseScenaﬁo—Indus(ﬂarﬁa!lm " Conservative  Scenzro

- Number | ‘ Espanslon . a0 : e
Province 2603 015 | 2095 T 2015 2005 | 015

o | RE{ oA [ HC | [ Fic [ ot RS [ ont | e o PiC [ OM
Tusaka : ¢ 006] 000 000l ooo] o000 C 0.00] : 000 "0.00 - 000 'o._oo 600 000
Copperhelt 1 r404) - 03] 1504 - 078 140s| 078 1404| - 0.78] 1a04] 078| 1409] o078
Céntral 1 000 ‘000l 1638 091 oco| 600 1638]  0s]  voe] ool 1638 o]
NAVetern | 4 3030(- 169} 31| 24f dr0e| 179] asaa| 270| 20.03) 163 es| ‘18]
Western 8 33| 022 108 - 074] - asi] 033 164 naa| wms| owa] exs| ess
Seitten | 1 | 000 o000} 725t ssof 1679] ias) 1460s| 1031 dcol oo00] 8| pxa|
Lopata | 2 |"3777) 268l 3277) 268} d137] 2e8] anm| des| sa0]  amf arza| 2es
Nohem | 2 | 2340f 13| 2633 va3] 2633) el 2em| van| asdo| amf 23] is7
Eatemn - 000] 000| es40] 41| o0of o00f 7360] s22| 00| 000] d600] 32
Tolal 67 | 16843] s68| 290.05] 1906[ i31.50] 83| 379.08] 45.30| 8673 5.A3| 25574 1356

(Nole) PIC Project [mp!cmemauon Cost, OIM Operauon and Mamlcnace Cost

O]

Lwestock breeding requires stable good quality water supply in the dry season.’ D:spe:sed
water demand occurs because herds of cattle are ‘widely distributed. - For this réason,
gmundwater is the most suitable source. Water supply for cautle breeding is planned USlng
borehole construction, and the unit cost amounts to US$ 161 !m’/day Costs for bore holes
needed for livestock breeding were estimated based on the projected number of cat(le in 2005

Costs for Livestotk Projecis

and 2015 The results are shown inTable 6-34

Table 6-34 Costs for Livestock Projects

(uml m:l USS).‘

Province Basé Scenario Base Scanano - Conservame
_AmculltualE\pans:on _ Indus{nahsancvn . . - Scenario _
2005 2015 2005 2035 2008 2015
CLusaka [ w31 138 I8 145 - 1.06 1.23
Copperbelt 10 S I 121 - 1.59 1,07 128
Central - | 489 | 498 | 491 | s01 487, - 4.93 .
Northwestern | 145 | 2.4 166 - 3.32 129 192
© Western 59 | 12 625 - |. 1782 56 S661
- Southern 1.68 8.04 . 176 830 | 76 . 186
Luapula 0.63 1.07 072 | .47 | 056 084
“Northern 2.54 4.15 C28% | oss5¢ | 226 329 -
Eastern . 4.04 5.09 43| 513 "383 488
Tota) -2937 3595 . 30.38 4025‘211 <2814 32,54

(Note) Cost estimated on the assumpllon lhal water will be supphcd from boreholes ofymld 158m3/day and :

construction cost US$25,400.

6-43.
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