' CHAPTER4 WATER RESOURCES DEVELOPMENT MASTER PLAN
' 41 Devclopment Pohcy

‘ (1) Smuce Development Pohcy

Surface Water DeVelolﬁm .

“Compensation d}seharge“ w?nch iaintaing nOrmal funciion in downstream of the river,
should be assured in dam development “Compensal:on discharge” affords discharge for
non- consumpuve use of water (mamtenanee d&scharge) n downslream such as navigation
“and fishery, and dlseha:ge for consumptive use (water-use discharge). In this Master Plan
Study, however, len year average “drought dlseharge “the dnseharge which exceeds the
river flow for more than 355 days in a- year is esumated and applled as compensatmn
discharge for proposed dam devetopmem pmJects

j s'!‘roundwater Devgloumeng

‘Required number of borcholes to meet the demands by region is estimated for formulation
of groundwater development plan. - Borcholes provide more stable’ source 'of water with
better quantity and quality. ‘Besides, shallow wells are affected by droughts‘and provide less .
qual:ty of water; thus, aré not reliable source for sustamable deVelopment The following
criteria is applied for the development plan. :

- Urban Water Supply : Waler supply in urban areas requires Iarge volume of water )
Pumped water from one borchole is determined based on the assessment of safe
yleld aeeordmg to the hydrogeological eharactenst:cs of the area. Standard size of
" boreholes is 20 - 30cm in diaméter and 60~ 100m in depth.
- Rural Water Supply : Standard pumpéd water is assumed to be 7.5 m’/day for rural
"~ water supply Hand pumps are to be 'used and the désign safe yield is to be the
standard punmping capaenty of the hand pump. Slandafd size of bereholes is 10 -
* 15¢m in dianieter and 60m in depth. :

(2} Developiient Palicy for Water Supply for Domestic and Industrial Use

In the “Social Sector Rehabilitation and ‘Development Programing”, the Government
addresses the water supply goal to fulfil the supply of sustainable safe drinking water to the
people. The immediate target extends the coverage of safe water supplies to 70% of urban
people and 35% of rural populauen by the yéar 1996, No targets after 1996 have been
addressed so far offictally. * In this Study, the g(}a! is set to ﬁﬂﬁl the safe waler supply to
“urban and sural people as follows:
l) Comp!ete coveragie’ (100%) in urban’ ateas, meludmg twelve large urban areas
(cities and municipalitiés) and 80 other smaller townships by 2015
2) For rural areas, te eover SS% by the year 2005 and ?5% in 2015

'Water resources developmem plans for respecuve areas are prepared on the bas:s of the
= foliowmg ¢eiteria in consideration of the presem water Usé situation.
1) Both domestic and industrial water is seived by pubho water supply systems. Since
. water for mining detivily is generally supplied by mmmg compames themselves in
Zambia, the pubhe water supply system does not cover mining use.” Thus, the
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. water demand for public system is delermme tocover domestic and, mduslnal
roqmrement

2) Water supply system should utilise stable source and emp!oy sustainable
development measures. Source of supply is determined as surface or groundwater,
~ taking economic validity and developed volume into account. For surface water
~ development, average “drought discharge” in ten years is applied to secure stable
~supply. For groundwater development, deve!oped amount for . a borchole. is
planned based on safe yields to avoid excessive abstraction.

3) Water supply system is divided int6 the following three categories accdrdmg to the

: populatlon and the demand volume. .

. - Large urban areas (12 large. urban areas) lncludmg Lusaka Ndola ane
,Chlll!abombwe Chmgo?a, Muﬁlhra Kalulushi, Luanshya, Kabwe, Lmngstone
'Kasama and Chipata

Small urban areas (80 lownshlps) havmg p0pulanon of more than 1,000
persons in the 1990 ¢énsus o _
- Rural areas; other areas than the abcwe urban areas
4) Requnred water amount is obtained by adding water allowance for losses and

leakage to each water demand. The allowance covers losses and leakage which:

- occur at intake, conveyance, treatment, distribution etc. Thus, the design amount
- of required water by the above category is set as follows.
- Large Urban Areas : 125 % of the water demand
~Small Urban Areas : - 115 % of the water demand
. Rural Areas : 110 % of the water demand

(3) Development Policy for the Agrif:ultoi‘al Sector

Policies of water resources developmenl for agncultural sector is set based on ASIP whose
target year is 2000. Since the Master Plan covers the. period towards 2015, agricultural
development plan up to 2015 is formulated as described i in Section 1.4 of this Report, and is
outlined as follows: =
1} Domestic consumpuon of crops hveslock and fish i is to be met in pnncnple from
domestic production.
2) To assure stable production resistant to drought producuon of 1rnga{ed wheat Is
to be promoted. '
3) Contribution to the national economy ;s to be en?arged through an increase of
products suitable for export. : _ _ o

Policies of water resources development for agncuitural seotor are as follows

1) Water sources for 1mgahon and aqua-culture are to be mamly sur[‘ace' water _

Although ground water is abstracted for some irrigation pro;ecls the scale of
abstraction is quite small. On the other hand, the sources for livestock breeding
are mainly to be groundwater because regional distribution of demand is scaﬂered
and volume of mdwndua! demand is small.. ‘

'2) Low flow security in the case of diversion weir or d:reCI mtako has been set to
ensure the abstraction and comipensation discharge éven in the occurcence of the
worst drought in five years. In the case of dam devclopmen! both-for single
purpose for i 1mgauon and mulu-purpose dams, low flow secunty is set against the
worst drought in tea years as determmed for water supply projects for doriestic
and industrial use. : :
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* 3) Trrigation projects are class:ﬁed as follows:
g Project Type >0 ‘
- ASIP Rehabititation Projects: Rehablhtanon of existing ircigation for -
‘smallholders by the Government :
- Expansion Pro_;ecls Expansion of exlstmg irrigation by commerctal farmers
- New Projects: Newly devetoped pro;ects in polent:al areas for irrigation
< Scale of Projects > :
<. Small Scale Pro;ects ijecls targeted for an area of less than 100 ha
- - Middlé Scale Projects: Projects for an area of between 100 ha and 1,000 ha
- ‘Large Scale Pro_|e<:€s Pro;ects for an area of over 1000 ha ‘
‘< Source Type >
- Dam Development Pro;cct ijecls using deve!oped water from enhe: smgie or
- multi-purpose dam development
- Run-of-River Development Project: ijects usmg nver water abstrachon
- " elther with or without a weir
4) Majonty of proposed projects are ﬁlrrow irrigation schemes. Irvigation ef‘nmency is
- assunied as follows;’
= Conveyance Efliclency: 80%
- - Application Efficiency: 60%
- Overall Efﬁcnency 50%
- Efficiency in aqua- -culture! 100% of appllcatlon efﬁcnency, then 80% of overa1l
efficiency :

(4) \Vater Resources De\'fel_opment for Other Sectors

B dergeleclnc Power Generation -

“Most of Zambla $ e?eclrlcuy, 99. 8%, is Supphed from hydroelectno power generation,

- Current generation has already harnessed 28% of the potential available, Construction of
WO major hydeo-power generation plants; namely Kafue Gorge Lower Power Station with
 capacity of 450MW and Batoka Gorge Power Station with Zambian share of capac:ty of

400MW, are planned and have been evaluated as feasible. Hydmelectncuy is the most

~advanced sector in the development and utilisation of water resources in Zambia. - The

objectives of these projects are promotion of export of eleciric power and contribution to
stable economic deveIOpment Negotiations and agteements should be encouraged with the
electnctty tmportmg countries and the countnes whrch need lo jointly invest in these two

. proj ects. -

~ In addition,” projects whach unhse the water of the Kafue River, such as water supply to

Lusaka City and irrigation for sugarcane production, are proposed in the Master Plan.
Those projecls will also contribute to social and ecanomic development of the country and
are necessary in the future. Co-ordination and re-adjustment of water rights and review of

g elecmclty generalmn plans for the exnstmg and new Kafue GOrge Power Stallons will be
= necassary ' : SR

o E g‘ gg(:o:

Inland navngahon development: plan should be studied in accordance wuh 1he nattonai
transportatlon poficy. Fxlstmg navngauon on slow flowing rivers and lakes will decrease
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with lhe development of alternative road networks. Demands for nawgation will; however,
remain until alternative roads or bridges are oompleted ‘The continuation of dredging of
waterways which are affected by low flows and sedtmentauon is necessary

Flood ﬂ:onlro! _

No major ﬂood control pro;ects are neeeesary because floodmg is not a ma;or issue in
Zambia. Flood control measures, whose objectWes are encouragement of intensive land use

through protection of lives and properties; are generally included in multi-purpose dam

deve!opmem because of the cost involved. Some of the dams proposed in the Master Plan
will result in htgher sal‘ety agalnst floods and encourage agncu!turai ﬂ00d plam tand use,

S

Forests have an mtportant role from the wewpdmt of water resources development by
protecting - watersheds against soil erosion and by maintaining stable water flow. Forest
accounts for 14% of the territory of Zanibia, and has been decreasing by 1. 3%/year caused
by forest fires, shiRting cultivation, and demand increase in building timber and firewood.

Although Zambia Forestry and Forest Industries Corporation (ZAFFICO) conducted major
forest plantations, afforestation planned taking ac¢ount of the future increase in demand of
forestry products such as building materials, should be further promoted. . Encouragement
of permanent cultivation rather than shtﬁmg cultivation will also benefit forest preservation.

Water Qualit

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

fesources) and the beneficial effect of large hydro releases, mean that water quality is not a
major issue when considering the development of water resources in Zainbia. 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 cestain
urban areas, imposing additional constraints for water use in the area, - Conslruction and
~expansion of sewer system and treatment facilities will be requtred in the future The
following are necessary for water quality managerent, R
1) adoption of aquatic ecosystem guidelines for instream river water quallty

2) regular water quality momtonng at designated points

3) penodtcal effluent monitoring from factortes and sewage treatment works

4.2 Projec(s for Domestic and Industrial Water Supply

(1) Water Demand and Présent quance between the Demand and Supply

Water demand and the water requlred to be developed for the three scenanos are shown in
Table 4-1. Total demand throughout the country is estimated to reach to 2 million m’/day
in the Base Soenano -Agricultural Expanston {medium population projection), and a deficit

of 1 miltion m*day in supply capac:ty will occur. Urban demand will account for 70% of
the total demand
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Table 4-1 Water Demand for Dowmestic and Industrial Use

(Unit: 1000 m*/day)

(2) Multi-purpose Dam Development Plans

+* . BaseScenario Basé Scenario .. Conservative Scenario’:
Agricultural Expansion ~Industrialtisation . '
(medivem popubtion féojestion) | (high population projection) | . (low population projection)
Large | Small ‘Rﬁral' -} Large | Small Rural | Lage | Swall Ruzal | -
Urban| Usban | % | Totat | Usban | Urben | (% | Totat | Urban | Urban A;i:- Total
v | Aréas | Areas S Arcas ] Areas | 77 - ¥ Areas | Areas i B
Demandf2008 | . 1 . - - e s T ,
Domestic Use . | o8] - 122] . 217] 957) 663|  199] - 214| 1,076] 593} . 128] 208} 929
Tndustrial Use aesp o76) o] se] 441 19 0] 576 23y 69| . O 302
Losses 218 29 22| 279 278]  49]  21] 38} 207 30 2y 258
|Total 1.39) - 227]  239] 1608] 1,388] 378|  235| 2,000F 1.033] 2261 - 229] 1,485
Demand/ 2018 | ‘ L ' - " N e
Domestic bse - s10] 145] 25s| 1.210] 940] 322f 2s1[C1513)  738]  144] 231] 1,113
. [ Tadustrial Use 362 8BS o - 447] s52] 145  coF 6971|2871 - 77 of 364
ILosses . - 293 34k 23] sy 37y - 70} 25y - 468]  256] 33| ¢ 23] 312
| Total 1465 264] 280] 2,000] 1,865 537] . 276] 2,678) 1,282 254| 254 1,790
- <Balance> § - ... - .. i _ SR IR - L
PresemtCapecity | 809] 137] 43| 989 809( 137| 43| 989§. 809| 137| 43| 989
Shortagein | -330] 90 -196]. -619f -579f -241| -192| -1pi] -224[. -89} -186 -500
2005 (%) Cae] d0| o sx|  3sy 42y 64|  s2|  s1] 22| 35 - 81 34
Shortage in 55| -127} -237] o] -apse] -a00] 233 -aeso] -a73| -117) -211) 801
2015 (%) 45| 48] 85} - 3) 5711 74] 84l 63 34| 46| 83 45

Three multi-purpose dams are proposed, as outlined in Table 4-2. The purpose of the
Chongwe Dam development is to provide water to Lusaka urban area and to imigation
schemes in the surrounding area. The volume of water devetoped by Chongwe Dam project
is estimated as 172 thousand m*/day. Kafubu Dam is plannéd to provide water for municipal
water supply to Ndola and Luanshya and irrigation projects along the river with 430
thousand m*/day of water developed. Mutindu Dam is planned with 170 thousand m*/day

- of water developed for water supply to Kitwe, Kalulushi and Mufulira, and irrigation
around Kitwe. '

Table 4-2 Outline of Multi-purpose Dams.

. . ~ Chongwe Dam Kafubu Dam Mutendy Dam
(1) Dam Site - 45 km east of Lusaka, + 30km south-west of Ndola, |- 15km north of Kitwe,
D : - 1 km east of Chongwé |- 15km south-east of |- §5km south of Mufulira
. . o ‘Luanshya :
-1 (2) Dam Type Fill Type Fill Type Fill Type
(3) Dam Height ~370m : - X0m 300 m
{4) Dam Volure 1,315000m3 795,000 m3 981,000 m3
|5y Total Votunie of D00 My 430,000 m'fday 170,000 m Aday
DovdlopdWater . (2.000mfse) (4.977 ni'/s2¢) (1968 mUse)
{6} Purposs + Water Supply;103,000m"day |- Wa ter Supply: 65.000miday |- Water Supply: 35.000m"%day
‘ . (Lusaka, Chongwe) | - (Ndola, Lvanshya) . | (Kitwe, Kalulushi, Mufulira)
' . {- eripation: 70,000 m¥rday - |- Iirigation: 365,000m%day . |- Irrigation: 135,000m%ay .
. -+ .1 (810ha near to Chongwe ). _{ ' (4,220ha slong KafbuRives) | (3,560ha near to Kitwe)
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(3) Water Supply Projects
Water Supply to Large Urban 'Ai'gas Refer to Table 4-3 and 4 4 and Flgure 4.1,

Source of water supply to the Capltal City of Lusaka refies on groundwater in Ihe Lusaka
.. Dolomite Aquer (90,000 m Iday abstracted) and on the Kafue River (100, 000 m’/day
conveyed). For the future source of supply, large volume of abstraction cannot be expected
from the Lusaka Dolomite Aquifer. An alternative aquifer for additional source will be the
Cheta Limestone Aquifer Jocated 10km north of Lusaka. The most prOmnsmg source near
Lusaka City wxll be oblamed from the Cho»gwe Rwer with dam and reservou deve!opment

; _The Kafue Rlver will remain imponant as a source of water supply However all witer in
the Kafue River is occupied in respect to water ngh!s Re-allocation of the ex:simg water
tights held by the hydro ~electric entity will be neéessary In case that 400,000 m Iday (4.63
m’/second) of water is comfeyed for water supply to Lusaka (in Base Scenano -Agricutiural
Expansion), reduced revenue from electric tariff collection caused by decrease in generation
at Kafue Gorge Power. Station lost for the water supply could be estimated as Uss 1.4
miflion according to the recent opération records of ZESCO. ‘The reduced’ fevénue
~ corresponds fo around 10% of the operating cast of ¥ walter supply facilitics with the ¢apacity
of 400,000 m’!day ' : '

Table 4-3  Developmént Policy of Water Supply Pro;ects
for Lusaka Urban Avea by Source

lems Souree of Water Supply in Lusaka Urban Area
Groundwaler .. Chongwe River : Kafue River
Site of Séurce _ 10 Yan north from Lusaka | 45 km east 6f Lusaka 30 kmi'south o7 Lusaka
Type of Source 50 Boreholes - | Chongwe Dam 1 ‘ o B
: o ' Diameler: 30 ¢m Fiil Type Dam - Direct Intake
Depth: 100m : Height: 37m - -
Amount of Developsd | Reservoir Storage: .
. ' Watér: 400m*dayibore 92 millien m :
Potential : Maximum Amountof - | Maximum Amountof | Mean Discharge: '
[ Develepment | Pevelopment : (2956 m’lsec)
38,000 m/day 173,000 m’lday Drought D:scharge ,
{0.446 m¥sec) {2.002 m¥sec) L 3.3 m¥fsec)
Feasible Scale of 20,000--30,000 m’/day 160,000-150,000 m’fday 300,000~600,000 m¥day.
Development (02310347 m¥sec) . | (L157-1.736 m¥sec) - (3.427-6.944 m¥sex)
< Small Scale > < Madiun Scale> . < Large Scale >
Unit Pnce of Dc\clopcd US$ 788 mT!day " USS 1,099 m’fday ' USS 803 m’/day
Water . L : T
Characteristics of Source [ - Cheta Limestone Aquifer | - Current sdurce of waler - | - Abundant water at intake
- No current abstraction "supply for Chongwe pr.unls
becavse of the location Township - - 180m’ /s of water nghts
(10%m north from Lusaks) | - New source for Lusaka - attached o h)dro—elccm.:
+ Developed by storage of geneiation
-flood water ~ No surplus water .
Priorily and Reasons <First Prionity> <Second Pnonly> ) <Third PnOnt)'>
: - | - No conflicts with the = New source providing an |- Possible conflicts With
existing water rights -~ - | “alternative for stable j ] existing watér rights ~
- Smiall capital investnent supply ‘ granled for hy dro—eleclnc
« Short term implementation | - Joint venlure prb;ecl with géneration :
- Highest priority . 1 agricultoral sector 7 | - Large capital inv estmenl i
< To be linplemented afier |- Longest tern tequited for
the groundwaler project: preparation
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As shown in Table 4&3 water . supply projects of Lusaka consist of Northern Lusaka
Productlon Well Peoject, Chbngwe Dam Pro;éct and Kafue Plpehne Pro;ect Northern

" Lusaka Production Well Projects includes construction of 50 boreholés wilh diameter of
“30¢m and depth of: 100m in a- groundwater basin of Cheta formation limestone with a

potenttal of 20 to 30 thousand m *Iday, tocated 10km north of Lusaka City. In Chongive
Dam project, 100 thousand m*day of water developed from Chongwe Dam will be
conveyed a distance of 45km to Lusaka. Largest project of the three is Kafue Plpelme

. Project for conveyance of 400 thousand m }/day water (for the Base Sc¢enario - Agricultural

Expansion) from lhe Kafue Rwer to Lusaka a distance of 50km, to bé implemented in three
phases. '

900, 000 '
| Kafue Plpdme(Pha'&e 3)
800,000 = : '
R S Kafue P:pehrc(Phasc-i)
700, 000
600,000 f—- )
3 ; "+ Base Scenario
?, 500, 000 Agricultural Expansion
£ 400.000 - © -
° Basz S&enario
= 300 000  Industrialisation,

. O
200, 000 ¢

Conservative Scepano |-

———

100, 000 . . :
Supply Capacity:

0' .. - : P e | [
1990 .. 1995 2000 2005 2000 - 2015
- -3 Year '

Figure 4-1 Water Demand and Supply Plan for Lusaka City

Sources of urban water supply in the five large urban areas in Copperbelt Province are to be
obtained from two multi-puspose danis, namely Kafubu and Mutundy Dams. In the Base
Scenario- A§ncultural Expansion, a volume of 60 thousand m Iday 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 Kalulushl and 5 thousand m’fday to

Mufulira will be conveycd from Mulundu Dam.

 Water to Kabwe urban area will be suppﬁed by an expansion of conveyance, implemented in
" two phases, of 57 ‘thousand  m*/day in the Base Scenario-Agricultural Expansion from
' Kabwe Dam completed in 1990. Water supply to Livingstone and Kasama will be attained
~ with water conveyance pro;ects without dam devet()pment Volunies of developed water
i will be 20 théusand *fday for megslone and 14 thousand m */day for Kasama in the Base
~ Scenario- Agriwlturai Expansion: Water to Chipata is to be supplied with construction of

120 boreholes, with diameter of 30¢m and depth of 60m for a volume of 12 thousand

m’lday of developed water in the same scenano

(39 )
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" Fable 4-4 Water Sup

ty Pr(uects I‘or Lar ge Urban Areas

_ Base Scenano ‘ Base S¢nario Conserva me Scenano ]
City  ~ Agricultuta) Expansion | - Industriglisation ‘
: (med:um population projection) (h:gh populanon ptOjecllOn) (low population pro;e:c hon)
Lusaka Northern Lusak_Producuon P . :
Well Project . Samé as Base chnano- . Same as Base Scenano—
Q= 20,000 in"day © Agricultural Expansion ' Agnculmml F\mmwn
N 50 wells Sl L
=10kmn '
Lusaka Water Supply Pro;ecl i . o _ o
(Chongwe Damn Pro;écl) ' - Bamé as Base Scenario- Same as Base Scenario- |
Q “t}DO 000 m*/day Agncu]lmal Expansion Agricultural Expansion -
L=45km
Tusaka Water Supply Project .
(Kafue Pipeline Pro_]ecl) :
Q= 400kn000 m’fday -Q = 600,000 m3/day - Q = 300,000 m3/day
L=45km : . -
Phase-1; 100 OOOm’fday  Phase-1: 150,000 m3/day | - Phase-1 : 100,000 m3fday
Phase-2 : 150,000 m*/day “ Phase-2 1 130,000 mMday | Phase-2 : 100,000 m¥day
.| Phase-3: 150,000 m’/day | :Phase-3: 200,000 m3/day * Phase-3: IOOOOGmBIday
Sub Tolal ™| Q= 330,000 mday TG ET0000 mday Q=TI000 miday
Ndola Ndola Wafer Supply Praject -
(Kafubu Dam) L :
Q= 60,000 m'/day Q = 110,000 m*/day Q = 45,000 in/day
. L = 40 km : , :
Luanshya Luanshya Water Supply Plij.‘:cl ]
{Kafubu Dam) o \ o ‘
Q= 5,000 m*/day 'Q =20,000 m'/day No Neéw Demand
3 f L=15km :
Kitwe Kuwe Water Supply Pro;ect R, L '
(Mutindu Dam) Q = 50,000 m*/day No New Demand
' Q= 20,000 m Idal[, =20 km _
Kalolushi Kalulushy Water Supply Pro;ect
{Mutundu ) ‘ ' ‘
Q =10,000 m iday Q = 15,000 m’/day Q=6,000m¥day
L= 30km . :
Mufulira Mufulira Water Supply Prcgecl 7
(Mutyndu Dam) - - : :
Q = 5,000 m%day Q= 15,000 m"day No Néw Demand ~
L=15km ' - !
Kabwe Kabwe Water Supply E\pansson
Project . ) ) . .
: Q = 57,000 m*/day - Q= §0,000 m¥/day ") = 45,000 m3/day
=15km
Phas;, 1: 19,500 m¥day Phase-1 + 27,000 m¥day Phasg-1 : 15,000 m¥day
Phase-2 : 37,500 m*/day Phase-z 53 000 m¥day Phase—2 30, 000 m‘fday
Livingstone - Livingstone Water Supply -
Expanswn Project L _,, ;
Q = 20,000 m%/day Q=30000r’1‘1’lday‘ Q= lGOOOm’lday"-
L=10km ' Lo
Phase-1 : 10,000 m’lday Phase-1 ¢ 15,000 m*/day - Phase:1 ;8,000 ’/day i
: Phase-2 : 10,000 m'/day Phase-2: 13 000 m*/day Phase-2 : 8.000 m‘/day
Kasama Kasama Water Supply _
Expansion Project ) . . :
Q = 14,000 m’/day Q=35000mday Q=10,000 m'day . .
L=5km . : o , o
Chipata Chlpala Produciion Well ijexct :
e Q = 12,000 m’/day | Q=20,000 mday Q= 9,000 mfday
) N= 110 wells N=200wells . - . N= 90\\e1!s o L
<Total> No. of Cities ! IG cilies No. of Gities: 10 cm»s ~"TT Ne. of Cliies : 7 aities
Coo ) Q=123,000 mitday Q=109$000mfday R ‘Q SS]OOOm’Iday B
N=170 wells N =250 wells s = 140 wells -

[Note] {1 (}f the twelve Jarge urban argas, Ch:lalabomb\\e and Chingo!a are e.\cludc-:l where new de\-ek)pment isnot

necessary because the current supply capacuy is sul‘hcnent to meel the future demands :

(2) Of the boreholes inctuded in Nerther Lusaka Production well projects 8 boccholes’ (3 206-m’iday) mll be
dsilled through a grant aid projeet of the Government of Japan

(3) Q: Water Volume Developed N : Nuinber of Well

1 (4015-

L : Distance of Water Comeyam:e
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‘Adjustments of  water: supply projects - to - demand increase, in the Base Scenario -
Industrialisation or decrease in the Conservalive Scenario are to be made as follows:
- In Lusaka urban area, Northern Lusaka Production Well Project and Chongwc
',__Dam Pro_iecl are to be 1mplemented as p!anned in any case. Water supply s
* adjusted in Kafue Pipeline Project. '
- . In Kafubu and Mutundu Multi- purp()se Dams Prcjects for five urban areas in
‘ .C0pperbell Province, the pnonty in allocation” of developed water is given to
“municipal water supply and remaining water is used for 1rngation
- In projecis for expansion of conveyance or borehole constniction projects, volume
* of conveyed water or number of boreholes to bé constructed is to be ad;usted in
: accordance wuth the volume of water demand.

: Vatgr Su pp ¥ Q §nnll !!rbgn Are'\s Referto Table 4.5,

CIn the Base Scenario- Agncultural Expan31on sourcés of water supply to 80 small urban

areas are divided between surface water in'17 towns and groundwater in 63 towns. Volume

- of surface water to be developed in the same scenario, amounts to 49.3 thousand m’!day,
~ and the average for each tlown is 2.9 thousand m*/day. Since demand for each town is small

compared to a large urban area, infakes 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

'~ the avetage for each town IS l 7 ihousand m’/day, equwalent to 20 borehotes. -

| Vat‘er §upp y in Rur‘al Ageas Refer to Table 4-6.

- Rural water supply projects are planned using boreholes, 15em in diameter and 60m in

depth, fitted with hand pumps. In order to cover 75% of the demands in rural areas by -
2015, rural water supply pro;ects will -réquire construction of 22,528 boreholes with
developecl water of 169 thousand m Iday n the Bas¢ Scenano-AgncuHural Expansnon

_Refer to Tablc 4-7 and 4-8. :

In the water supply plan for the Base Scenano-Agrlcullural Expansnon about 24,000
boreholes are planned to be ¢constructed dunng 20 years to 2015. There are eight DTH type
drilling rigs at present in Zambla but more’ thaii- twenly DTH lype rigs are needed to
complete 1,200 boreholes per year. More than 20 dnllmg teams are needed, with more than

1200 personne! including hydrogeofogtsts drifling engincers and mechanical engineers. In

addition, streng:hemng of maintenance and management system for completed boreholes is
needed and an educauonal institute to train personnel related to groundwater development
is recommended. For the purpose of altaining these aims above, “Dn}lmg Centre Project”

and “Groundwater Devélopment Training Centre Project” are proposed as projects for the
proméllon of groundwater devc!opmenl Dntlmg centres should be constructed in ‘each
provmce and the exnstmg equnpment and staff of DWA should be uullsed in"the drilling

. centres. Bef‘ore constructing the provmc:al dnlimg centres, a Groundwater Developmem

Traming Centre and the Lusaka Province drifling ¢entee should be constructed at the same
time in Lusaka; where the engineers refated to groundwater develOpment and personnel in
charge of well maintenance and management wxll be lramed : :
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- Table 4-5 - Water Su )ply Pro;ects for Small Urban Aréas

_ ... Bas¢ Seenario . - Base Scenario Conservame Scena.no

o Agricultvral Expansion . Industrialisation . :

Provinge | No.of | Voluine [ Facility | No. of [ Volume | Facility [ No. or_ Volumé Facnhl)"

o ‘Towns |@n'day)| | Towns [¢tm¥day)| - | Towns' (m J'day)

Lasika b3 SN SR =3 TR R Sl
Sufos | 4| 23,600 [L=40km 4| 62,3060 |L=10km 4113 ’z'oo 1=10kmn
-Groandviater ‘1 960 | W=35 S L128 {W=9 ! 876 | w=3 "

pporbelt f . A . ISR DRI N :

4] 5,818 {W=17 415,502 fw=60 41 3542 w=1

7 Teppa— 7 ’.- Aeaiintieen. 7 - ‘

-Grovndwater 7] 13,590 [w=230 7| 31,390 | W=594 7] 9390 | W=156
Nothwesem| 7} 7 N B2 R
Surface 8| 11,600 |L=12km 51 38,200 | L=1%km 41 7,700 |L=10km
| Groundwaterd . 2| 3220 |w=92 21602 |W=172 3l 2520 |w=12
. Westem §° 12 . - 1 R 112 S W
Surface "~ 3] 5,700 [L=6km 2| 9,400 [L=6km . 3| 4,100 |L=6kxm
Groundwaterf - 9| 16,878 | w=36 9] 31,356 | w=67 9] 10,764 [W=23

| Southem iy o I L2 N T 21 ST R
ASutace: | 2| 1,400 |L=6km 2| 2,500 {L=6km -21 1,100 [L=6km
-Gmund\\alcr. 19| 25,660 | w=315 19| 59,573 |w=7¢64 191 13,070 {w=144

Luapula v S [ ) R
Susface 3| 1,000 |L=6km 3| 13,600 |L=6km T3] 5,900 |L=6km
-Gronndwater 4| 837 |w=79 4| 20,760 | w=185 41 5936 |[wW=56

Notem | 00 ) L' R B Ao b
-Groundwater 10| 19,326 | w=221 10| 36,988 | W=145 10 ] 14,850 [W=162

Eatem A . S T i D R
-Groundwatee 7| 12,782 [ W=234 - 7]: 24,030 | W=531 7109818 | W=223
TOTAL 4. 80 | 155,906 Lo300333207 801 103 026 )
~Surfxoe 17| 49,300 | L=70km 171126,000 [L=70km | .~ 16| 32,500 |L=68km
Groundwater] 63 ]| 106,606 | W=1.2811 . 63 | 227,267 | w=2837 641 70,526 |W=816
(Notej : L = length of conveyance (k_m), W=nmu mbcr of wells : :

Tahle46 WaterSupplmeJectsforRura!Areas L ,
Base Scenario : Basé Scenario ’ Consemame Scenano -
. Agricultural Expansion lndustnahsahon )

Province - | - Volume Numberof Volume - Numberof ~Volume - Number -:-f

_ (m3fday) .| Wells - (m3/da)) Wells - (m3lday} Wells |
Lusaka - 8,176 ﬁ‘ 1090 |- 3389 519 1215 L 970
Copperbelt 12,780 1,704 13470 . 1,79 1,100 | 1,480
Central 21,256 (2,834 21,923 1 .2923 | 18975 - | 2530
Northwestérn |~ 13,066 1,742 11460 ] 1,528 | 11,693 - 1,859 .
Western 1,936 1,038 7,298 M 4,958 . d61
Southern 26372 3516 . | 25935 3458 ] 23130 ] 3084
Luapula 18,512 2068 1 15188 2005 | 13860 T 1818
Northern - 26,596 3,546 26603 | 3347 ] 23888 7 |7 3185
Eastesn 37276 ) 4970 | 383565 |- '.'5 142 - 33330 =0 | 4452 ¢
TOTAL 168,970 22,528 164333 2 om0 148269 T 19,7697

(Note) Of the above welis (o be dev e!oped 65 borcholes, 150 borcholes and 105 Mreho!cs are bemg dritled

in Lusaka, Copperbell and Central Provinees, respectively, through granl ald projects of the
Gcn.ernmcnl of }apan
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Table 4-7 Drilling Centre Projetts -

[ Number of NewBOreho!es , )
“Province | Number Base Scenario | Ptojeél " Note’
' of Agtdiculivral Expansion | - Cost '
Rigs" " | Large | Smalt [ Rural | Tofal (ﬂ\.ll us?)
ook e Jucban] Urban | Areas| - S R R T
~|Lusaka ] ) | SO 51 1,000 1,145] - 1340 Facililies have function of both training
T o R BN B T O centie and drilting ¢entre, 2 drilling teams.
Coppesbelt- | 2. 7] L7d] 1,21 _6_.46 Drilling centre (6 be newly constructed in
' : S B . | Ndola. 3 drilting teams. '
Central 3 230| 2,834} 3,064 | Existing drilling centre in Kabwve to be
. ' ’ N ‘ ulilised. 5 drilling teamis..
Northwestern | 72 - “92] 1,721 1,834 - 6.46| Drilling centre fo be riéwly constructed in
L ' I ' ‘ Solwezi. 3 drilling teams, . .
Western (1)y* 36| 1,058] 1,094 <] Existing drilling centre in Mongu lobe
- 5 B ; F e - utilised. 2 drilling teams.
Southérn | - (&) 35| 3,516] 3,831 - | Existing driMling centse in Monzc to be
R R b uitised. S drilling teams.
“| Liapola- 2 79 2,068| 2,147 646 Dnllmgcenuetobcne“tymnslmcled in:
s D ‘ _|Mansa, 3 drilling teams.
Northern 3 2211 3,546} 3,767 57| Drilling centre tobcne\\tyconslrucled m
: o : . | Kasama. 5 drilling (eams. - ‘
Eastern 4 120 | 286] 4,970} 5,376 12.69| Drilling centre to be ne\\lyconslmuled in
L Chlpala 6dnlhngleam& Lo
<1‘¢|al> 13(3)* 170 | 1,81| 22,558} 2397 5504 .

(No(c) * : Number of existing drilting rigs

Table 4-8 - Groundwatcr De‘velopmén'i Training Centre Project

1. Objeciives

' Training of téchnicians for gmundwaler developmiént Lo :mplement groundwater

‘development projecis proposed in the Master Plan.

Targed brainecs are h)drogeologisls, dnllmg engmeers mechamcs and slaﬂ' for -

. gxtension services In rural acéas

2. Location < Lusaka City - Groundwatér Dev eiOpment ’I‘rainmg Centie and Dnllmg Ccnlrc of
. Lusaka Province shoutd be locatecl in the same place ‘
3. Size Total Land Arca: 16.000 m’  Total Bulldmg Area: 3,000 m%, 2 rigs -

4. Main Facitities

~ Training Rooms, Audﬂénum, Conference Room, Audlo-wmat Room, Comﬁuter :
_ Room, Donmlo:y, Workshop

5. [mplemenlamn

Schcdule

- Phasé 1: eonstruction and eslabllshmem tmual lrammg by consullanls (3 )ears) |
- Phase 2: technical transfer from foreign experts (S years)

Phas¢ 3: training by Zamblan trainers (afler technical transfer)

6. ?'rojeqt Cost .
-for- Phase 1

“:< Operation and Maintenance:

- Construction. - US$ 13.40 million
«  Initial Training: UsS 3.00 million

- US$ 100,000/year
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4.3 PrOJccts for Agriculture, Lwestock and Flshery
(1) - Water Requirement for Agricultural Sector

Of the thtee scenarios, the fargest amount of agncuitural water requ:rement is pro;ecled in
the Base Scenario-Industrialisation, resulting in newly develbped water demand of 7.45
miftion m*/day. This is caused by the largest increase in water vequirement_ for ﬂshery to
meet the demand of fish products for the fargest - p0pu!auon increase projected in this
scenario. Irngat:on water shares the largest propOrtlon of 71 % of the total agricultiral
water requuemcnt Ref‘er to Table 4-9. . _

'I‘ahle 4-9 TotalWaterReqmrementongrmultural Sector . . .
. ‘ . ' (Unit IOOOm’lday]

‘ R . Base Scenano Lo .. Base Scenano - Conservatne Scénario,
Items | Apricultura) Expansion - Indus{nahsauon ;
[ 'trn. [ Fish. ] Lvst. | Toial § Trn. | Fish, | Lvst. | Total | 1rdi, Fnsh. Tvsl, Tolal
Present (1593) | 4.581] 117]  129] 4.327] 4.381] 117] 29| 4,827] 4.581] 117] 129 4.827
Demand(2015) | 9.837) 2,131 324 12,103] 9.235[ 2,793} 250| 12,278 7.881| 1,648} ~ 202] 9731

Ni:wlyl_)é\'elop 52561 2,014 95| 936s] 4854 2 gus| AT AR 3300 0,531 4904

(2) Irngatmn Projccls

Irngauon pro;ecis ¢an be dmded mto ASIP. rehablhtauon projects expansnon pro_;ects of
existing irrigation and new development pro;eéts s shown in' Table 4:10. Dam
development pro;ecls fcr the single purpose of i nmganon are outlined in Table 4-11.

Tah!e4 10 ()utlme ol‘Irrlgauon Prq_[ects 3

 Expansion Pr ' :
ASIP Rehab;l:lallon Projecls E’i?slsl ng Irn?:fﬁtnor N New De\velopmenl Pro_iécts g
|- Conlents! rehabihlauon of - |- Conlcms ¢*cpansmn of existing . |- Conlenls projects in selected
existing irrigation scheme for y tmgauon mainly managed by | areas from poténtial arcas,
“smallholding fanmers proposed in oommemal farmers. - Y egelablc cultivation in suburbs
ASIP, simple rehabilitation, such f. No of Projccls 21 (16, 484 ha) usmg water from dam | resenonr,
as that of damaged pumps or |, Projéct Seale: { - or cxopping of wheat, gréund -
pipelings, theough which the 5 largé projects (13, 340 ha) “fnts, and fruits vith direct w ater
whole function of disordercd 5 medinm projecls (2,869 ha)” “intake; :
irrigation schemes wilthe ¥ 11 small projects (275ha) |- No. of Projects: 13 (44,070ha)
recovered at fow cost |- Targét Crops: sugarcane, eoffee | Run-oif-river; 13-(29,000 ba) - |-
- No. of Projects: 9 @67 ha} - | 454 \wheat, etc., large scale multi-purpose dam; 3 (6,590 ha)
- 1= Project Scale: all small : plantallon ofeach crop C ook (Chong\\c Kafubu Mutundu)
- Target Crop: vegelable - irrigation dam; 2 (8,480 ha)
. S Lo e {Re_fertOTablM-ll}_

_ Table 4-11 OQutline of Irrigation Dams :
Jtems : Lufubu Dam Lundazi Dam

(1) Dam Site 50 km north-north-cast of Mansa, 30 km north-west of Lundazi,
60 km south-¢ast of Mwense - | 160 km south-south-cast of Chipata
(2) Dam Type ' Fill type _ ' Filltype
(3) Dam Height ~ 284m : _350m
(4) Dam Volume 410,000 m’ e 428,000 m’
(5) Irdigation Plan o : ' C
- Area Developed 7,000 ha (Luaputa Province) 1,480 ha (Bastern Province)
« Irrigation Method  Gravitational Irrigation Gravitational Irsigation
« Irrigation Water 603,000 mday (2.00 m%s) 128,000 m3/day (1.48 m'/s)




Area distribution of irrigation projects by province is “given in Table 4-12. The largest
“irnigated ar¢a ‘of 60,821 ha requiring 5._25-'mi!lio‘n m’/day of developed watet is planned in
~ the Base Scenario-Agricultural Expansion. ' ' :

Table 4-12 Irrigation Development Plan il
Base Scenario Basé Scenasio Conservative Scenario

. Agsicultural Expansion . | . Industrialisation RN

Project " Jrrigation Area (ha) - Iyrigation Area (ha) . Ireigation Aréa (ha)
' - (2005) {2015) (2005) - (2015 (2005) C o Q015)
| Lusaka Prov.. 2,120 2020 SN0 2,110 2,120 - 2,720
Chongwe Dam . 810 T80 - 810 810 3T 810
ASIP Rehabititation wf . 10 10 el 0 10
Expansion Project . C1e00 | 1,900, 1900 Coa1900 1 0 1,900 1,500
Copperbelt Prov. 4,340 10,120 4,340 8,850 4,340 10,700,
Kafubu Dam - - 4,220 . T340 - 4460°
Mutundu Dam ‘ - 1,560 g 1,040 - 1900
ASIP Rehabilitation M40 140 140 SRS 10 R I 1) 140
Expansion Projedt C4200 4200 4200 4200 4,200 4,200
Central Prov. 5,000 5,000 L 5,000 - 5,000 0 0
New Project : P-1 15,000 - 5000 _ 5000 ~ 5,000 0| .0
Northwest Prov. 2,590 6,590 2,590 3,5%0 2% | 2590
Expansion Project § -~ . 290 2% 290 |- 1290 2% 290
New Project : P-79 - 1,000 - . 1,000 : 0 0
New Projest : P-80 L 2,300 2,300 - 2300 | 2300 0 2,300
New Project:P-82 | -~ ° - . 3000 ] . -0 B ' 0
Western Prov. 73510 72010 | 2516 |- 6010 10 3,510
| Expansion Project 101 10 10 10 : 10 n
New Project : P-16 1000 | 01,0007 1,000 11,000 : 0 1,000
New Project : P-23 " 1,500 3,000 " 1,500 © 3,000 0 2,500
New Project : P-84 | - 1,000 | . 1,000 0 - 0
New Project:P-86 { - - . 1004 - 0] 0 0
. | New Project : P-88 - 1,000 -1 1,000 0] 0
- I'Souther Prov. 8539 | 83539 8539 | 8539 8539 | - 8539
ASIP Rehabilitation 89 . 8% .89 89| 89 8%
| Expansion Projeét 8,450 - $450 8450 845 8450 | 8,450
Luapula Prov. AR AT AL L 12,144 0 T 3,1M
LufubuDam . . | 000 | 1 10 0 0
. |ExpansionProject |~ 1,144 L0144 1,144 ‘1,144 0 1,144
| New Project : P-37 2,000 2,000 C2,000 | 2000 0 2,000
Neiwv Project ; P45 : .. 2,000 . 2,000 0 )
Nosthem Prov. - C2190F . 7390 | 490 5,490 490 5,490
Expansion Project £ 490 490 | . 4% - 490 © 490 490
New Project ; P-52 - 1,700 1,700 0 0 0 0
New Project : P-65 - 3000 | . 75,000 0 T 50000
Eastern Prov. 28| 1,508 ) 1,508 28 1,508
Lundazi Dam’ - . 1 1480 L. 1,480 - 1,480
ASIP Rehabililation N R .28 i 28 28
Total 32,061 0,821 29361 | 53,831 16417 | 38,201

F3) _Aqua-mltura'i Projects

“ Since aqua-cullural de’velopmeht is planned to attain the production to meet the target per
capita fish consumption of 12 ke/capita/year in alt of the thrée scenarios, the largest améunt
of developed water will be required in Base’ Scenario-Industrialisation.” In that scenario,
38,760 ha of fish ponds are planned 1o be constructed by 2015, In the Base Scenario-
Agricultural Expansion, fish pond devetopment will amount to 29,210 ha. Lasge scale fish
ponds are planned fo be developed iii the Kafue Flood Plain in Southern Province and along
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the Luangwa - Rwer in Eastern Province. Required areas in the Base Scenario-
Industrialisation case are 15 ,875 ha and 8,000 ha, respecnvely, as shown in Table 4-13.
These large scale projects will enable effective and efficient use of water which uselessly
evaporates from Kafue Flood Plains, and of lands with heavy clayey soif-unsuitable for

cullivation along the Luangwa River

Table 4- 13 Pro_lects for F_:sh Pond Deve!bpment

(46),

" Bass Séenario i Base Scenario Conservative Scenano
ije“ Agncu!tural Expansion ~ Industrialisation g
Lusaka Prov.’ . 10 project - Cndptoject . - no 'pn'))é-:l
Copperbelt Prov. -Area developed : 1,200 ha i B : B T
P-2 : Luswishi -Source : LuswishiR. . samé as Base Scenario- same as Base Scendrio-
‘ -Infet : head works, purnp - Agricultoral Expansion Agricultural Expansion
-Water dev eloped: ' :
L - 80,000 m*day
Central Prov. -Area dc\‘eloped 1,400 ha R - C e
P-1 Machiya Source: Kafose R, same as Base Scenario- same as Base Scenario- |
-Infet : head works, punp Agricuttura] Expansion Agricultural Expansion
~Water déveloped: R , .
. : 98,000 mYday :
North-westem Prov. |-Area developed : 3,690 ha -Area deu.lopcd 4,140 Fa . [-Area de\elopad 33000
Dispersed Smlalt - [ -Source : tnbulary of -Source ; ributaryof |-Source:tributaryof
Scalé Development Kabompo R. Kabompa R, Kabompo R -
C <Inlét : small diversion -Inlet: small diversion -Intel: small div ersion
weir, small pump weir, small pump weir, small pump
Water developed: -Water developed: -Water developed:
245,000 m’/day | 275,000 m'fday 222,000 m'fday
{36 locations) (42 locations) - {34 lodations) - .
Westem Prov. -Area de\'elopéd 11,140 ha - -Arca developad : 1,790 ha o |-Area developed < 690 ha -
Dispersed Small -Sourcé : séepage wates from  }-Source : seepage water - -3ource : séepage water - : @
Scale Development | . Plateau from Plateau from Plateau '
- {Sushanjo : the “Water developed: -Watér developed: -Water d-:\.emped
: | plateau slong the 79,000 m’rday . 124,000 m’/day L 48000 m {day
Barolse Flobd Plam) (114 locations) i (1’19 locations) . _ {59 locations) .
Southera Prov. -Area developed 1 8,425 ha -Area developed : 15,875 ha | -Area developed 4,325 ha
Large Scale Project [ -Source : evaporstion from . . | -Source ; evaporation from  |-Source : évaporation from -
at Kafue Flood Ploin]  Kafue Flood Piain Kafue Flood Plain | Kafue Flood Plain
Inlet : Gravity -Inlet’: Gravity -Inlel : Gravity
-Water developed: -Water developed: -Water de\eloped
582,600 m’fday 1,097,000 m‘fday 299.000 m’!da)'
Luapula Prov, -Area developed 1 4,105 ha 3
P-43 Samfya Sourcé : evaporation from sam a5 Base Scenario- .samé as Base Scenario- -
P44Lake Lake Bangweulu " Agricultural Expansionn Agricultural Expansion
Bangweuly Intet ; Gravily o ‘ R .
: -Walér developed: :
| 273,000 m/day
Nosthem Prov. - -Arca developed; 225 ha T
P-64 Mutale | 2,000 ha same as Base Scenario- same as Bage Scenario- |
Mokonge -Source : Lubansenshi R, Agncullural Expansion Agricultural Expansion
P-66 Chamdamati upstream of Chambeshi R. \ : -
' -Inlet ; head works , pump ‘i
-Water developed:
: 150,000 m*/day ) T P
Eastent Prov, -Area developed : 7,000 ha -Aréa de\eloped 8 000 ha sAres developed : 5,000 ha_ :
P-70 Luangwa | -Source : Luangwa R. +Sourée 1 Luangwa R. -5 | Sour¢e : Luangwa R.
River "1 -Inlet < head works (pump «Inlet : head works .pump . -f-Inlet ; head works .pump
Waler developed: -Water de\el-:»ped T -Water developed: .
' 508,000 m’ldav 581 000 m¥day 363 000 m'/day
Aséa'developed " 26210 ha "38,760 ha "22310 ha -
Waler developed - 2,014 OOOm’Iday 2,677,000 m¥day 1532 ooo.n’may
(23.3ms) (30.0m'ss) _ _(17.7m Is)
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(4) Livesfgh'ck’ Bréeding

“Livestock projects in all the scenarios are planned to maintain the preseat consumption level

of livestock products, such as 14.2 kg/capita/year of meat. While Southern Province has

already resulted in over-grazing, the northern region such as Chambeshi Flood Plain still
“remains Suitable for grazing and is not fully used. Thus the target of livestock breeding is
‘set as the expansion in the northern fegion in order to attain stable and sustainable

development, - Each project is proposed based on the catlle distribution plan, according to

. the potential of avaifable lands_, as shown in Table 4-14

__Table 4-14 WWater to be Developed for Livestock in 2015

R - Base S¢énario " Base Seenario Conseivative Scenario
Present (1990) |- Apricuthusal Expansion | Industrialisation | ° B

i S| Water e Water 5 < | Water - " Water

. Cattle - | .41 €Calde oo Catle | o 4| Catile R
Province (1000 heads) (’?eﬂggf,"&“y’) (1000 heads) (’l)"'og;}f,’ﬁi‘f) (1000 heads) R‘ggjﬁﬁ) (1000 beads) (m‘,’gj‘:)
Lusaka gs ) 45| 0 168 84 1791 . 90 155 7.7
Copperbell M 43 163 838 1824 %9 : 146 1.9

- |Central 504 23 633 310 633 314 683 307
{N/Westermn 59 28 1359 15.2 491 206 280 1.9
‘|Western 547 F 226 1,09 44.9 1,179 - 48.7 1998 41.1
Southern | 1,053 502 | - 916 500 96| . S16 916 489

" |Luvapula - 12 1213 6.7 190 9.1 160 - 52
Northern | - 108 - 54 59 25.8 800 345 | 465 205
Bastern | . 23| - 352) 499 %6 ) %62 | . 356 416 285
Tolal 2669 | 12901 4603 | - 2224 5,182 2504 4,189 2024

4.4 - Estimation of Cotstruction Costs

Construction costs of prOpOSed projects are estimated using January 1995 prices. Foreign

~ exchange 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 land acquisition and contingency costs.

(1) ‘Water Sllj)pzly Projects

Direct construction cost comprises source development cost (dam or borehole cost),

- conveyance facilily cost, treatment facility ‘cost, and c_d;;f 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,

' equivalent to unit cost for 1,000 m*/day of US$ 964 thousand or US$ 89.3 million /m"/sec.
 Large urban areas account for US$ 648 million, or 64% of the total construction cost, while

small \irban areas account US$ 153 million, or 15%, and rural areas account for US$ 209
million, or-21%: Water supply. projects in Lusaka are éstimated to cost US$ 447.6 million.

-~ Refer to Tables 4-15 and 4-16.
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"able 4-15 Construction Cost of Water Supply i’rojects ,

Provinée | Lusaka’ [C‘owerbeh[ Central | Fwester i Wes!eml Southers | Luapula [ Nocthern i Fastern | <1‘otal>
Base Scenario- AgnCultural Etpansmn

Large Urban Afea - . o o :
W Do [ £520,000] 100,000 57,000 b 20,000 =] 18,000 12,000] 723,000
Cot | 447.58]  112.55] 4348 e oo 20588 . s 1285 o 11.04) 0 647.86
A UOnitbrice]| - 281] 126l 62| . N K] T . | L V1] R T
Small Urban Area K 9 o L s e
WaabDvp ] 24,550 5.818] 13,590| - M 820 22,5781 21,060 15,374] T19.326] 12,783 155,908
Cost 2750 3.56 1332 1824 18.55) "25.33] - 15.80) - 16.28] - 1428F 15303

UnitPrice] 1,128 629 980] 1231] gk 9321 1,028] - 841 1,117 982
Rural Arca A R : T T e . '
wzaDvipl - 8176]  12,780]. 21,256 13,066 § 7936 2632 15512] 26,506] 32.276] 163,970

Cod 10.14]  1585] 2636| . 1620 agd| 3240 19.23) 3293|4822 20952

UnitPice§  -1240]  1,240] 1240 “1240] mo 12400 1,240] 1,240 1432 ngs
Total :. = R R T
Was D[ 552,736) 118,598] - 91,846] 27,386 -30 514 73432 30,886] 59,922 62,058 1017378
Cost: | 48542¢ 13206 . 83.14] 3444 2839| 78.51]. 35.03] 6188|7154 1010.41
UnitPoce] . 878]  1,014) - 005 1,235 93] 1069 1034l 1033 1254 969
" | Base Scenario- Industrialisation ' :

LargeUtban Area - .. o : ' i L
wita Dvp [ 720,000] 210,000] 80,000 . ~ -] 30000] - 350008 20,000] 1095000
CCost | se2.70] tore7]  S5e2] . - 292 |t 2399F 1819 87809
UnitPrice] = 782 o13) 695 - - : 8641 - . 685 916 802
Small Urbar Area. . . L L L s
was Dl | 64,028] 15,512] 31,390 44220 - 40,756]  62,073f 3a270| 35938] 24 030 353,267
Cot | - 5600 1007] 32.38] 4579 3101 s6.69} 32.76] 3166 2668} 32304
Unithike] ~ 875]  &49| 1032|103 268 913 os6l - 8s6] . ta10] 94
Rural Area ‘ ' ‘ @
WasDWp [ 3892 13470 20923] 11460 7298 25935[ 15.188] 26.603| 38.,565[ 164,334 @
Cost 483 1670 2728 14 90s| 3216| . 1883] . 3299 4782| 20377

Unit Price 1,241 1240 1,240] 1,240 1,240 1.240] * 1240] 1240] - 1,240] 1240

Tolal : )

WaaDin| 787,920 238,982] 133,313] 55,680 48,054] 118,008] 49,458] 98.5%1] 82, 595 1,612,601
Cost | 623.53| - 21844 11518  60.00| - 40.06] - 114.77] 5159}  88.64) - 92.69|- 1204.90

Unit Price 991l - 914 854 1078 . 83 o1 1043 goo] . ,122] . sn

Conservalive S¢énario L .

Large Urban Arca ' o L
waaDvip | 4200000  51,000] 45,000 - -1 16,000 o] 10,000 9090 551,000
Cost 387.82] 5528 3744 . - 1850] -] ©10.47] 883 s518.34]
Unit Price 923 1,084 832 - e 1,156 - 1,047 981] - 941
Small Urban Area L Co e R
werDp b 14,276] 35421 9,390|  10220] 14,864 14,170 '11836 ‘14 850‘ 98781 103,026
Cost 20.37 2.12 9.04] 1322 1292 1362 1270] - 1227 . 111 107.47

UnitPricef 14370 - 399]  973] 1294] - s869f 96l Caen] s Cuaas|1ea
.Y Rural Area B E s - : U IR AP A PP
WaasDvip |  7,2750  3L100] 18975 11,693] ¢ 4,958 23 130f - 13,860] 23,388] 33,3%0] 148,269
¥ Cost 90 1376 2353 (14350 - 6as| 2868 . IS 2962 41.40] . 183.85
Unithrice]  120] 12400 1,240]  1.240]  1240f  1.240] 1240 1240 __140f 1240
Total ' o ' - ’ R
waaDn} 441,551 65,642) 23,365 21,913] 19,822 53,300 25,698] 48,738] 52268 '802’295
Cost. ai72lp  LI6) 0.1 29.72) 19.07]  60.80) - 29.89| . 52.36] ' 6134| .1809.66]
UnitPricey . 945) - 1,084 9s6] . 1,265 %62 - 1,141 Lt63] 10781 1,174] - 1,009
(Note}  Water Dvip. = Amcunt of Water Developed in m’lday, Cosl = Construction Cost in US$ miltion,
Unil Price = Unit Price of Water Developed in US$/ m /day :

i,
E ot
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Tabled-16" Construction Cost for Large Urban Water Supply

Base Scenario - Basg¢ Scenario Conservative Scenario
‘Agricultural Expansion _{ - Industrialisation 1 1
Water DM ] - Cost - [ Unit Price Walﬁ’D-’lp. .. Cost . {Unit Price Wa!a‘D\lp. "~ Cost . |Unit Price
(m¥day) § ussltion)] (US| (m¥/day) | ussmition) | @sstidis)] (m°Aday) | @ssmittiond | (UsShrisy)
Lusa!ca Weil 200008 15.75] . 788] Same as Apricultural Expansion | Same as Agricultural Expansion
Chongwe Dam | ~100,000]  109.87 1,09] Same a{s_,{\gnculmral E\pansgqg_l_, Same as Agricultural Expansion
- [Kafoe RipsLine | 400,000]  321.96 "505]| 600,000} 437.08] 78| 300,000] 26230 . 8M
-Phase-l . | - 100,000| - 87.40 - 874| 150000 -t17.28F - 782| 1000000 8740 8
s l-phase2 L 150000 117.28) 0 182 150,000] - 117.28] ¢ 782 100.000] - 8740} - 874
{-Phase-3 -} 150000| 117.28 782| 300000] 20252] © 675]| 100,000] 8740 874
<busska Teat> | $20,000] . 447.58 8610 730000 56227 782] 420000| 387.82] - - 923
Ndola . 60000 5330] " s92] 110000]  8685] - 799] 45000  A134] . 9
Luanshya |- 50000 - 880 1,760] 20,000] 18SMf - 926] no project '
fiieve | 26000] 2299 . 1,150] 50,000] 4664 933 ' noproject . -
| Kalulushi 10000] 1763  L7e3] isp00]  213sf 1a450]  6000]  1374] 2,290
Mufulira 5000 - 963 1,926] 15000] 17292 1195 . . noproject .
Kabwe 57,000] 4346| - - 762| 30000| 5562 T695] 45,000 (3744 - 832
“Phase-l 1 19500] tesz| - 863 22000 2026 . 787 15000 1443 %62
JPhase2’ | 37500] . :2664] © wmof  $3000) - 3436|  é48] 30000F 2301| 767
Livingstone | 20,000] ~ 2058[  1,009] 30000] 2592 864 160007 1850 1,156
-Phase-l 10,000] 1029  3.02%] 15000} - 1296] - 864| :8000] 925 1,156
- Phased - 10000 - 1029] 1,029 |5000 '12.96 864 8,000 9251 - L156
Kasama 14,000 12.65 “o04] - 35000]  399] - 14| 10,000] 1047 1,47]
- | Chipata 12000 10af o 920] 20000 18.19 09| " 9000 883 981
< Total > 723000 641.86 896 1095000 87809 784] 551,000 $18.34 941

() Agncul(ural Pro_;ects

- Total conslructlon cost of agnoullural pro;ects amounts to US$ 1,516 mdhon in the Base
. Scenario-Agricultural Expansion, comprising USS 1,190 million (79%) for irrigation,
- US$ 290 million (19%) for aqua-culture and US$ 36 mllhon (2%) for livestock breeding.

Total construchon cost in the Base Scenario-Industeialisation and in the Conservative

© Scenario are US$ 1,375 miflion and USS$ 1 ,022 million, respectively, or 91% and 68%,
 compared to lhat in the Base Scenano Agncullural Expansmn

" Direct construction cost of irrigation projects includes those for source development (dam

or diversion weir), conveyance facility (pump, pipeline), tand consolidation (new

. reclamation or improvement. of exisung farm) and terminal irrigation facility (furrow or
. sprinkler). That for aqua-culture comprises costs for source developmem (diversion weir),
' conveyance l‘ac;luty (pump) and fish pond conslrucﬂon

" Unit costs of § lrngauon pmJecls for land area and water are US$ 19,600 /ha and USS$ 226
‘ fm’fday in the Base Scenario-Agricultural Expansnon Those for aqua- -cultural pro;ects in
* thé same case ar¢ US$ 9,930 /ha and US$ 119 /m’fday, respectively. -

: LIVestock breedmg requires stable good quality water supply in the dry season. Dlspersed
" water demand occurs because herds of caltle are widely distributed., For this reason,
- groundwater is lhé niost suitable sour¢¢ ‘Water supply for cattle breeding is planned usmg
" borehole construction, and thé unit cost amounts to US$ 161 /m*/day.
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. Table 4-17 Construction Cost of Agricultural Projects.

s . _ _ (Unit: US$ mnillion)
Base Scenario - Base Scenario | - Conseevative Scenario
o Agricultural Expansion. - Industrialisation - S
Province . Im‘gal'ionl “Aquas Li\}'éslc)ck Irrigation| " Aqua- - |Livestock|Irrigation] - Aqua- [Livestock
' o “culturé o :_éu_llilre k Culn\lrﬁ_' o :
C{rusaka | maz| oeo| 1as| mar] ool a4s] mar) 0] 1)
fcopperbett | 23067] 11.04] 142 19042] 1804 - 1s9f 24700f 1409] 128 @ |

Central . | 10340 1638 498| 10340] 1638 5.03] o000l 1638 493

NrWestern | 20336] 4307  244]  s087]  4sae| 332 3s99] 3908) 192

western | 10339 w040 722 8133 wedr| 2| s 35| een
Southem | 17754 7251] s04] V34| ue0s|  s30f w7rss| 3079) 286
Luapata © | 13277 3277| aorl mam| sam|  war[ sses| samf s
Norhern | 138.49] 2632  443) wsm] 2632] sse| msan| 2e33) - 320
- Eastem | 2690 6140 s08] 2690F 7360 573] 2690| 4600f 458
CTolal - | 118998] 20008 3s7sh 9sea0] 37| e02s] 1e321| 25| 3254

| mssl o Tsmsar 1 s

Table 4-18 _Unit Construction and Water Cost of Agriculteral Projects

“Base Scenario Base Scenario . | Conservative Scenario
_ Agricultural Expansion|  Industrialisation
(1} Irrigation Projects ' S o . _ S :
-]rﬁgated Area ;{ha)' _ @,32] B . 53,851 o '_V.IjS,iOl" 7
-Irrigated Water (1000m*day) | 5256 | 46sa | 3300
« Const. Cost (US$ millidn) : '1,189.__98_ 95610 o -‘163.27.
- Unit Const. Cost (US$/ha) - 9600 | om0 | 20000
- Usiit Water Cost (US$/m3/day) 26 1 205 231
(2) Aqua-:cul‘lural Projects. o ; : . .
- Fish Pond Development (ha) © | - 292100 | . 38760 22,310
- Water Developed (1000m3/day) |~ 2,014 ﬁ 2;6:77 : '__' ] ‘I;'_532
- Const, Cost (US$ million) 20008 39007 | 2287
- Unit Const. Cost US$may -] - 9930 10060 ¢ |- 0020
- Unit Water Cost (USS$/m3/day) e B R L
(3) Livestock Projécts 1 S ' R )
- Water Developed (1000m3/day) ooy ool 250 0 : 2020
- Const. Cost (USS miltion) s . f40.2_5" BN BV X T A
- Unit Water Cost USS/md/day) | . 16t | et L et
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Table 4-19. Construction Cost for Irvigation Projects

Base Scenario- Base Seenario- Conservative Stenario

Agriculiural Expansion Industriatisation . . .

Frovince Dvip. | Const. Unit Dvip. | Const. | Unit | Dwlp. | Const. | Unit
}\faler Cost | Pricc | Water | Cost | Price. § Water | Cost |  Price
| (1000w (M:lusS) “(us$f | (1000m? (r.m._‘uss)' (uss/ * | (1000m® [ (Mitus)f ~(us$/
“fday) m3/day) | /day) - - | 'm3fday) | #day) | mitday)
Lusska 1235 v'ia 21 3mea| s Bar] dzaa] o s 73471 31264
Chongwe Dam': 0] 3| 49629 0} AT 49629 | 70| 3474 49629
AS[PRehabﬂﬂahom o 1p 009 %000F . 1) 002 9000 1] 009] 9000
Extension Project 164 3864| 23561 164 | 3864 23561 t6a ]| 3864 2356
| Copperbelt T8 | 23067 | 20352 | 765 | 15042 24892 [ 24 24700 2602
Kafubo Datn 365 | 10349 28353 | 00| 8385 279.50 385 | 10778 | 279.95
Mutondu Dam 338 | €009 ] 45 “90 " 48| 43867 164 213 | 43882
ASIP Rehabilitation 12 337 | 271250 “12 327 2ns0| 12} 327 | 27250
Exteasion Project * {7363} 6382 | 175811 363 | 6382} 17581 3631 . 6382 | 17581
[ Central 432 { 10340 | 23933 432 | 10340 {23935 “o| o000 o000
New Project P-1 432 | ‘10340 | 23935 | 432 ) 10340] 23935| 0| o000 000
Northwestermn _‘569 303,36 | 357.40 310 | 50.57 | 163.13 --_224 35.99 | 160,67
Extension Project - 25| 246 ‘9840 | 25| 246 | " 9840 Cas | 246 9840
New Project P-79 S 86 1458 - 169.53 860 1458 | 16933| ¢ o oo0| 000
P-80 199§ 3353 | 16849 1991 33.53 | 16849 199 | 3353 | 16349
-opsr. | o250 15279 5892 6] 000 000 O] 000| 000
Westemn 606 103391 17061 519 8733 168.27] - 303| - 4872 16079
Extension Project - | - . 1] - 0.23]: 21000 1| o021 21000y 1| 021} 21000
New Project P-16 86| 16.06] 18674 861  16.06] 186.74 85| 16.06] 1861
P23 26t] 38.94] 14920) 261} 3894 145.20f . 216| 3245] 15023
P84 g6l 1606] 18674F - 85] 16.06] 18674 6| ooo| 000
‘pgE: 88| 16.06| 186747 .- 0] - 000] . 0.00 0 0.00 0.00
© P88 86| - 1606] 18674]. 86| 1606 18674 ) 000| o000
Southem 738] . 177.54] - 240.57 738 177.54] 24057 738| 177.54]  240.57
AS]PRehablhlallOn D8l io242] 302500 8 2.42| -302.50 8 2.42] 30250
-1 Extension Projedl - 30| 175.02] 23989t 730] "175.02] 239.89 730| 175.12] 23989
buapula - | T 10500 132.77) 11645) ioso T132.77] 12645 22| 3995| 146.88
tufobuDam | - 60s)  se94| 94.1:5' 1605|5694 94as|  of o000| 000
| Extensién Projest g0l 108 10909F 49| -108] 10v09f o 95f  108[ 10509
New Project P-37 173 2915] 168.508 173  29.15| 16850 1737 2905 168.50
© P45 173 © 3s.s6§ 207.28] 173]  35.86| 207.28 0 000y 000
Northern . 621 13849] 223.01)- Capa]| 11371 23989 474 11371 239.89
Extension Project - 421 10.305]  245.36 421 10305 24536 “42]. 1031 24543
NewPro;ect P52 7§ 2478 168571 0 0 000 0.00 o) o0o00] 000
. P6S ‘432] 1034 P 23935). 432 103.4] 23935 4321 © 1034} 239.35
Eastem .~ 130] - 26.90) 20692{ 130  2690) 20692 130] ~ 26.90] 20692
Lundazi Dain- | 128 26.13) 20414 - 328 26.13] 204.14 128]  26.13]. 204.14
ASIPRehabilination] © 2| 077] 38s500] 2] 0.77] 38500 2] 077] 738300
* Total 5256] 118998 - 226401 4,564] 936.10] 205.44] 3,300] 763.28| 23130
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4.5 lmp‘Iemen_latidn Schedule of Projects = . -
(1) Water Supply Projects

Implemcntahon schcdule of water supply projects for dOmestlc and mdusmai use in the
Base Scenario-Agricultural Expans:on is shown as an example in Table 4-20. The most
urgent large urban water supply pro_;ects to be implemented during the first five years, are
- two projects in Lusaka (Northemn Lusaka Production Well Project and Chongwe Dam

Project) and phase-1 of two Extension Projects in Kabwe and Lmngsione 'The next most
“urgent projects, to be implementéd in the following five years, are phase-1 of Kafue Pipeline

Project, phase-2 of Livingstone Exiension Project, Kasama Exi¢nsion Project, and Chlpala
* Production Well Project. Other prolecls are to be ;mp!emenled during the lalter ten years

Many projects for small urban areas should be lmplemented in the ten years to 2005
bécause of the present low service coverage in small towns. For rural water supply pro;ects
the preparatory works, such as procurement of boring equipment and facilities, and training
of staff, ntean that smaller numbers of projects are planned to be implemented in the f rst
five years Later, pro;ects are to be mplemented at a constant pace

" Table 4-20 Imp!ementat:on Schedule of Water Supply Pro;ects
{Base SOenano « Agriculturat Expansion)

Wates Const. ' Implcmemalum Schedule

" Project Name Developed| “Cost | R PR

RPN (m’fday) (nul usi) :9497]98]99]00j01{02]03 04 05106 07|os 09 10 11[12113]14115
<Laige1}rban Arda> § s HE £F B E SN PR EO I
Northen Lusaka 20000 !570 mefmeiual
Well Project |
Lusaka 196,000 ~ 109.8? N

{Chongwe Dam) : : ' 1 ) 1111 2
Lusaka (Kafue N . 4m,w) ‘ 32‘_96 ) ) LGOI LY B seleslan] |mnlan]as

Pipeline Project) . . , 111 1 '

Ndota (Kafubu Dant) 60,000] - 5350 _ . : JEP R S
Luanshya , 5,000 3.80 111 ‘ N==l--1--] .
(Kafuba Dam) . _ { _ _ B )
Kitwe . 20,000 2058 N . Y e

Mutupdu Dam) ‘ o _ ' _
Kalulushi - 10,000 Syrl | f JUE N
(Mutundu IDam) a o I b ' : o K

- [Mufulira _ 5,000 9.63 B 1T TF GRS ] PO N Y I
©|(Mutundy Dam) - : S g o B .
Kabwe (Expansion) 57,000 4346] | [usujuel=sl - 1" B I ) Y
Livingstone _ © 20,000 2058) 1. T R et 2
(Expansion) L . o
Kasama {Expansion) 14,000 _12.65] - | 1 e
Chipata Well Project |~ 12,000]  -t1.04 ' '
{5 year Progress Rate)] 723,000 647 000
<Smiall Urban Area> | do Ao s g

(5 year Progress Rale) 155,908 153 03
<Rurad Asga>. B | anaiis o enan
(5 year Progress Rale) 168,970 209 52 ' -
<Promotion Project - for: GIW Duelopment) B EE
Diring Center (41 64)
G/WID Training C (16.40) )= wl=nl=-
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‘(2) Agncultural Projects :

Implementanon schedules for lrngatxon projects, fish pond developmem pro;ecls and
livestock projects are shown in Tables 4-21; 4-22, 4-23, respectively. - Irrigated area is
planned in accordance with the Value Added of the 'sector and projected demands for
agricultusal products. ' For the years up to 2000, however, implementation priority is given
to the ASIP rehabilitation projects and the expansion pro;ects New development projects

“are planned to be implemented after 2000, with the exceptions of the Chongwe Dam Project

and the Zambezi Left Bank Flood Plain Development Project. Dam development is planned

- to commence after 2005 because of the requlred penod for trammg of technical slaﬁ‘ for the

design and operation.

. Table 4-21 Implementatlon Schedule of lmgahbn Devclopment Pro_|ecls

(Base Scenano—Agncuilural Expansion)

| trrigation Consl , ' lmpiementalwn Schedle
“Project | Area o | T Cost LT, _ -
R ha) | adiessy (e 97[ssTooofoi]o2foaoa]osTee] s [ed] o[ ] 2] i3] 4] 15
Lusaka Prov. I 2720 1 1347 - . ' : -
- Chongwe Dam _ ~ 81071 - MM T e bk
- ASIP Rehabilitation 1] 009 -af | 1
- Expansith Projéct 1,900 | - 3864 _ R U U A
Copperbelt Prov. - 10,120 | : 23067 , B 1 .
- Kafubu Dam 4220 |- 10349 | - - 1B T JRSY JU J
= Mutundu Dam | - 31,560 | 6009 ' - : weloalaa
~ |[-ASIP Rehabititation | -~ 140 f 327 -- HE i -
- ~EwpanswnPro_|ccl L4200 ] 6382 fesd=c]ew]emjunjanan]acjaa]as
Central Prov. Co5000 | 10340 _
- New Project : P-1 . 5,000 1 10340 BE O
North western Prov. | - 6,590 | - 20336 | 11 e
- Expansion Project i | -~ 290 . 246 ==jou]== -
: New Project: P-79. | - 1,000 14.58 . B B e
~New Pioject s P80 | 2,300 33.51 ' mluaslea ‘ _
- New Project : P-82 3,000 15279 | ' T T leele]==
Westemn Prov, ¢ 7.010 103.39 | - - ‘
- Expansion Project RN Y] - T
- New Profest s P-16 | - 1,000 - 16.06 wnlmulns .
< NewProject : P23 | - 3,000 33.94 valamios ' A A [
<NewProject:P-84 |~ 1,000 | 1606 : . _ N Y :
= New Project 1 P-86 | - 1,000 16.06 - N s :
- New Project : P-88 | - 1,000 - 16.06 - - _ walaalan
Southem Prov. 253 |- 11 ‘ :
-ASIP Rehabilitation] - . 89 . 2421 | | j=- .
- Expansion Preject '] e N s s e e e o P e e
Luapula Prov. - - 12,144 132,77 _ - '
. eLUbe‘.!Dam T 7000 5696 - . ' cwlanlew
s Expansion Project (| E144 | - 3080 §.-§- ) |==|==j== | -
sNewProject: P37 |- 2,000 TITA005 _ O e
[ NewProject: P45 |~ 2,000 |~ 3586 4 "] 1 RS ot
* [Nothem Prov. = | 7,190 | 13849, ' 1 :
" |+ Expansion Project - | 7 490 | 103 1] ] ) ] jeefempa]esmpen]
|- NewProjects P52 | - 71,700 | "-* 2498 | ] feeleel== : :
ClNewProject: P65 | 5000 F cto340 |l B Lob bR 1= B o Pl
[EostémProv.. ] 1,508 F 2690 | | }:{- 1t 2y :
c-lundaziDam o Jas0 0 o 3L LI " S 1 e
[ ASIP Relabiliation | - . 28 | = 047 T 1 == T T T
CTotal |7 60821 | 118998 | 16% 8% 40% . 19%
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Fish pond development is planned by determining the ponds required according to the
balancé between the demand and supply by ¢capture ﬁshery in each province. However, in
the case of Lusaka, whose potential for aqua-culture is low and demands are quite large
supply after 2005 is planned from large scale fish pond developments in the Kafue Flood
Plain. Eastern Province will achieve self-supply of fish products after the completion of the
farge scale fish pond development along the Luangwa Rwer in 201 1 :

| The number of hvcstock is planned to mcrease accordmg fo. the pOpulatlf)n growlh

3 pro;ected in each scenario; Regionally, in Southém Province, however, the number 6f caltle
is planned to decrease because of the present over-grazing.- Number of catt!e in other
provinces are distributed cotresponding to the potential of the area. -

‘Table 4-22 Implenientation Schedute ol' Fish Pond Devel()pmenl Projects
(Base¢ S¢enario-Agriculiural Expansion) L

Project Fish Pond | Const. Cost ‘ hnp!emenlahon Schdule ' L
: . : Aréa(ha) | (Mius3) ‘96979899(1)0]02030305&507080910 112113} 14] 55
- |LusakaProv. =~ .- | . S D E 1 . : :
Copperbelt Prov. 1,200 - 1404 ’
« P2 Luswishi _ 1,200 1404 mmluales
Cenlral Prov. . - 14000 0 16381 ' ' 1
',-Nemejec!': P-1 1400 - 1638 : B (R [T [ o
[ Nfwestern Prov. 3,690 4337 - 1 1 _ -
+ Dispersed Small 3890 | 4347 el e e e R e e -
Scale Developiment : < : . : : : _
Westem Prov. 1,140 10.49 1 : T
TDispersed Small |~ L1830 | 1049 [-d=te e le s et e e et e e et
Scale Developient | . : B . : ; :
Southem PTOV' ‘ ; 8,425 ) ) ;77.5[ B : 1 ) .
- Project at Kafue 8,428 " 7151 ﬁ =k va|en]an T [===-]--"
_Flood Plain ' L ; 1. : :
Luapufn Prov. 4,108 .71 _
- P43 iSamfya - 2,000 18,40 S esfenlas
< P-44 : Bangweulu 2105 - 1937 wnlenflesl |
Northern Prov. 2,250 26.32 ' 1
< P-64 ! Mutale 250 1292 ‘ R S X
-~ Mokonge S L : ; : |
“1-P-66: Chamdamali | 2000 2140 . e e g
Eastern Prov. .- 70001 6140 I NN e 1
- P-70 : Luangiva _ 7,000 6440 1 1 I .
Total ‘ _‘29,210 200081 . 16% 16% . | - 40% 8%

Table 4-23 Implementahon Schedule of Lwestock Pro;ects
(Base Scenario-Agriculiural Expansion) :

(54)

Project. | WaaDev. | Const.Cost oo 3. . [mplementauo_n&:hedu!e T
. {1000V M!!usfo) ‘9(9’?9399&)0102030&105%(0‘0809@ 11]12413{14545
LusakaProvinc-e 692 1.35 [emevlaalaclaslaslanlas]ea]eala dealaatacfe el ol
e T DO X I o o e o o o e 0 e vt e
B Ceénlral Province 30.39 498 |remnlmnlaclsslenlnnlon]enlsnloalanlanlee]un]an walaalaales
| NAvestém Provinée ; 903 L 24 feeeelaslanlesieslaninelan]an valonlaalunlnblunlsnlvelonelsu
Western Prévince © 367 . 721 srlenlanlualanles aniaploslseewlew wala's ninluwlua waleelve
Southemn Provinge 4? 74 80 fuantes bk et S L anlue -;— coluciuploslaelanlualon ws R
Luapll]a Provifice . L 390 ; ].07 srenlvelasldnlrainelonlanlsalonldnlonlualuw wa -. - ... as|
Noﬂhem P{O\"ince ’S.?S - 4.18 |refmalenlsalaslualinimalaalne welemlesianins wulum - U P
Vastern Province | - 2514 | 300 |=qaejes]me|usfeejas|ma|oe]-clos|seleafuatan]aelanfe ootz
Total S 18261 3578 28%, S030% - b as [ Ca0%




4.6 Pro;cct Evaluahon R
(1) Economic Fvaluauon of Propesed Pro;ects

The eeonomic value of Masier Plan pro}eCls is assessed by the rates of economic eﬁlcnency
at which the present value of both economic costs and economic benefits equalise over the
project life. For economic evaluation, Economic Internal Rates of Return (EIRR) of
respeclive pro;ec!s are calculated to verify economio viabifity in the national economy. In
calculation of other economic indices such as Net Present Value (NPV) and Benefit-Cost
Ratio (B/C), costs and benefits are discounted at the rate of 10% for the respective project
tives, In estimating the economic cost and benefit, the economic values are estimated
applymg the following conditions and assumptions for evéry sector related to water.
- 1) Foreign ¢exchange rate was set at K610 to US$ 1.00 in accordance w:!h the ofﬁc:al
exchange rate at the time.
'2) Economic values are esllmated to be 90% of total fi nanclal values in thc case of
including both local and foreign portions.
3) Costs and benefits are discounted to calculate NI'V at the rate of 10%. -
_ 4) The economic life of the projects is taken as 50 years for water supply facilities.
" However, the life of some mechanical facilities is c(msndered as 20 years, as they
‘ would be rep?aced wﬂhm the main economlc life.

(a) Wa(er Supply Projects

The basic economic benefit from water supply schemes is based on lhe maximum affordable
value. It is generally adopted as 3 to 5 per cent of household income. In this master plan
study, the benefit for water supply system are eslimated to be 5% of income for domestic
water supply ‘schémes, For. muruclpal and mduslnal use, economic benefit is also based on

~ the maximom: affordable payment for water. The rate of maximum affordable value for

water is assumed to be 3%. The ﬁnanc:al construction costs of the proposed pro;octs were
converted to economic costs by making adjustmenls base on the conversion method. The
O&M costs are required annually during the economic life of the projects from just after
COmplenon of the construction works. The O&M costs are assumed to be 5% of the total

~_construction costs for urban water supply schemes.. For rural water supply . schemes the

O&M costs were eshmated mdmdually The replacemcnt costs are assumed to be 20% for

* the conveyance and treatmenl costs

‘Lar g Urban Aregg

The twelve urban systcms are exammed m economtc eﬂ‘lclency through factors of NPV

. B/C and EIRR. ’I‘able 4-24 shows the results of the examination, Of the 12 schemes, four

. schemes resul:ed in BIRR in excess of 10%, the. opponumty cost of capital as mentioned

; ‘_‘above They are in order of economic emciency Kitwe, Kasama, Luanshya and Ndofa. . In

" Lusaka City, although the economic efficiency of proposed projects is ‘comparatively. low,

. ","the nnplementatmn of the pro;ecis should be determmed by also taking social factors into
’ _cons:detat:on ) o



Table 4-24 Economic Efficiency of Large Urban Water Supply Projects i -

Urban Name Projects Name EIRR - NPV B/C
: iy %) . - (Mil. ys$)
Lusaka ‘| Lusaka Wells o 84 19 0.90
- |Lusaka “|Chongwe Dam : 38 | .. 459 | oel
[Lusaka ~ {KafsePipetine .| 31 ns Y
Ndola Township KafubuDam 1020 | B0 IO R /Y B
[ Mufulira - [ Mutuidu Dam fo o 74 RS K. S 08
Katulushi IMundaDam . - | e oeel2 ] 037
Kitwe : - - [MuonduDam 17.9 ‘ 192 ] 177
Luanshya . [KafubuDam " 124 . 18 1 - L18
Kab\\eTmmshlp Water Supply Extension 67 53| 082
Livingstone Watet Supply Exténsion | 29 | 9.3 0.57
Kasama - - |Water Supply Extension- § 140" | - 48 | 132
Chipata .- - |ChipataWells: = . 7.0 280 0.7
(Note):  Discounted 2l 16% o \ -
Smali Urban Avéas

For the other 80 small tOWnshlp schemes, the economic efﬁcnency has also been examined.
13 toumshlps schemes have 4 pOsmve EIRR. Ofthe 33 tOWnShlpS three townships resulted
EIRR in excess of 10%, which is the border of economic feasibility. They are Choma,
Monze and Zimba in Southern province. All of them are groundwater projects. It seems to
be difficult to supply potable water using surface water sources because of the hlgh water
treatment costs. :

‘Rural Areas |

" The economic eﬁ”lciency of rural water supply was examined for each provmce covenng all
* the schemes. Of the nine provinces; six provinces had a posmve EIRR. They are Lusaka,
Copperbelt, Central, Southern, Luapula and Bastern. Of the six provinces, two pro\nnces of
Copperbe!t and Cenlral resulted in EIRR in excess of 10% '

g:on'sideraﬁgl_l .

Cost a1|ocat:0n for watér supply scheres varies dependmg the condition of each counlry,
ranging full cost recovery by taniff collection mcludmg capnal investmient to the recOVery
compIetely excluding investment cost, Allhm:gh some points among the two aré ‘often
chosen in fact, the fult recovery should be applied in principle. This Study also applies this
principle. In 1991, water tariff shared 0.57% of the houschold expenditure in urban areas
and 0.11% in rural areas. This study applies 5% of household income of the served
populace as affordable amount, as advocated by the World Bank. ' The gap bétween the
principle and the fact in the country are consnderably wide. This gap might have resulted
from socialistic water tariff policy by the previous g(wernment under which the tanff was
‘kept unfairly low. Beside the benefit calculated above, water “supply develépment will
create various benefits, such as decrease in diseases or mortality caused by improved pubhc
 sanitation, and raised public health standards. Further, the development will contribute to
many beneﬁts including stabilisation of human settlements and improvemerii’of sacial
welfare, which aré unac¢ountable. The lmplementanon of water supply projects should not
be discussed not only economic point of view, Implementatzon of important projects’ shou!d
be promoted, even though the projects has low economic efficiency.
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) Ag‘riculturall’réjec{é

The total berefit of the 48 isrigation schemes proposecl in the agncultural deveIopment plan

-is expected to aggregate US$ 189 million per annum in economic yeris by the time all the
_schemes reach maturity. Project costs of the 48 irrigation schemés are estimated at
-~ US$ 1,071 mitlion in total at economic costs. For the rehabilitation schemes, the value of

extshng facilities were not included in the project costs and were considered as sunk costs.

Al 48 irrigation scheme projects were examined for economic efficiency. Table 4-25 shows

the results of the examination. Of the 48 schemes, the EIRR of 29 schemes exceeded IO%,
the Opponumty cost of capntal Among these 29 schemes, Chipata rehabilitation projects,
EIRR: 28.7%, is the most. efﬁc;ent The total EIRR of the 48 projects is 10. %.

For ﬁshery pro;ecls an ec(mormc efficiency test was exammed for the nat:onal total. The

economic indices of EIRR, NVP and B/C were 12.7%, US$32.3 miilion aand 1.18,
respectively, Thus, the projects would be said to have high economic efficiency and to be
economically viable. For livestock projects, the economic eflicieacy test was also examined

“for the national total. The indices of EIRR, NVP and Bb/C were 13. l%, USS3 9 m;lhon and

125 respcchvely

‘ (2) Financial Evaluation of Projects

“Water Sy'[jplx Projects

'Construction cost of water supply projects are esi:mated for each scenario, and variation in

construcnon cost by fluctuation of parameters, such as unit consumption rate and service
coverage, is examined in Table 4-26. This Study assumes unit consumption rate for

- domestic use in large urban area, in small urban area and in rural areas as 180 lit./person/day,
150 it lperSOnlday and 35 lit/person/day fespectwely However, the current unit

consumplion rate in Lusaka is estimated at between 130 and 150 lit/person/day. The cost
variations if the unit consumption rate decreases by 10% or 20% are as shown in Table 4-24,
fluctuating the industrial consumptu)n in the sameo way. The result of the examination
shows that 10% decrease in the amount of water developed would save 20% of the

.¢onslrucnon coOst.

" ‘The coverage of the water supply services in !arge urban, sma]l uroan and rural areas are
~assumed as 100%, 100% and 75% for this Study. - If the coverage rates for large urban

areas, small urban areas and rural areas aré changed to 100% (same), 80% and-50%, the

- construciion cost would decreasc by around 10%. The construction cost varies from
. US$ 1,010 million to US$ 500 million when unit consumption rate is decreased by 0% to -
- 20% and the supply coverage changes as described above, for the Base Scenario-
: Agncultural Expansion (medivm population pro_;eclxén) and the Conservative Scenario (low

' populauc)n pro;ecuon) :

‘ The cumulauve ¢apital expendnure of the cenlral govemmenl for water supply pro;ecls

during the years up to 2015 can be estimated 28 US$ 630 million, assummg continuous

:forelgn assistance and government - etpendnure for the sector. The ratio of estimated
© government capltal expendulure to the construction cost is ¢alculated as 1.6 to 0.8. The gap
*“between the two is not so wide.
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Table 4-25 Economic Efficiency of Irrigation Projecis

Province Code Project Name EIRR(%)| = Npv B/C
3 US$ Million) | .,
Mul(lpurpose Dam Pro_;ects : . . N . . _ ;
Lusaka ‘D16 Chongwe .1 s L35 1065
Copperbelt D-10 ~ Kafubu - SRR R P I S o B R
P ‘D7 0 Mutundw ¢ - 88l w4 039
Frrgation Dam Project. - - L e o ' P
Luapula . Dl Lufubn - : 213 8184 244
. Bastern D18 - Lundazi - - - 18.1 : 570 198
ASIP Rehabilitation . S SR N TR
" Lusaka "Nl Chipapa | 287 025 _,_364
Copperbelt N2 Tpafu BN T T C 099 1.55
0%  Chapula 121 S 036 128
Southern S 014 7 Buleya Malima S 121 034 12
; . 0-15-  Siahwinda Co 116 ' 040 - 1.15
S 1 0-21 . Nakandabwe L3 004] L3
Eastern 028 ° Makungwa . SO 0 003 119
' ' 030~ Vuu 122 008| 122
0-31" " Lusowe L 11.3 ' - 0.04 113
Expansion of E\lshng Projests ‘ L
Lusska ~ O-1  Chiawa 25 05 044
02 Chanyanya N L 1 998 045
O-3 Masstock 24] -1282 0.44
' 0-5 Kaunga _ 11.8 . 043 o 120
Copperbelt - 06  Mpongwe (G/'W) 24 -23.20 0.44
0-7° Munkumpu : 113 2.52 1.14
“Northwestern ~ O-11  Tkelénge Pineapple 118 047 L9
Westen "1-1 Nakaloya : S S22 0] 042
Southern - N4 Chiyabi - - t 2.2 0131 - 042
: 0-13 ~ Kaleya Smatl Holders ol as2]| 033
0-18  Nakambala Sugar : - 32 © 3041 - 039
o - 020 Nanny g 2.4 _ -14621 044
Lvapula = 12 ‘Mansa Pilot Scheme 22| C 03 042
- ‘N-5 -~ Kenny Vegelable Scheme | 103 08t 109
© N6 ' Chipodsa Mubénde Scheme 22 0.13 042
N7 . Chémbe Vegetable Scheme C22 Z .13 042
N8 Chama Vegetable Scheime S22 0,13 042
0-22 - Kawambwa Tea _ 24 - 060 0.44
024 Mulumbi Colfee Co1sp 0.08 1.16
- 0-25 * Lukulu North 1 s 158 119
Northern  0-27 : Kateshi Coffee L 24 6301 044
Potential Irrigation Projecis L N : ? R
Central - P-1-"- Machiya - 87 1360 ;. 0388
Nortluvestern  P-7¢ . Mwombeshi -~ - 1271 - 4.3] 1,28
P-80  Mvinilunga S - 141 1513 bSO
. P82 Kabompo . ' 06 ~t03 871 - 036
Weslern P16 - Katima Mulilo | R 1 B CL12| 106
P-23 Zambezi Floodplain : 10.8 S| 1,07
P-84  Ngambwe Rapid g 10.7 L2 106
P86 MantoRapld . -} o107 - w2 106
P88 SiomaRapid - . | 107 NS B
“Luapula P-37  Mushotalsland - cLRI 0 se1)] 118
' P45 Luaputa ' dol 0 00s] 100
Northern - P52 Chinakila 12l el U 1as
P-65  Chilbula South %1 B -1360 “ 0.88

@

(Noac “--* mcans that BIRR marks less than zéco per cent
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. Demand : Unit | Service | Domestic Induslnal Loss | Present:] Water Const.
Pocreass _ Are:;,_ Consumipl ] Coverage | Use - Use Capacity [Developed]  Cost
N B R oy A 1c00'n3u':y mﬂme.ﬁ:y 1anmkhy 1000ckey [ USS mltion)

Base Scenario - Agricultural Exvansion o : _ il RN

o . Lamgeu. | 180} ¢ 100| - 0810 ) L N
0% Small U. 10} 00| owas|- 88 34 . 989 1,048 . L1010

| Rural - 5] . 35 0 2381 0 25 Tl (.00
Large U, ©162 100 729 326 64| - ‘

S 10% 0 fSmaliul 135 wop - 131} ol 2N 989 g22| 192
‘ : {Rural - | 1 - I 1) R ] e = | e

. |Largeu.| o162 100|729 " 316 264 I o

10%  [smaltU. | T3S ~30 w4 - 7| 27 989 06| 630
R § T v T 7 -] . %] B ] R k1 L (06T

. Large U, o144 100 ¢8| a0} - 235 : . g
20% Small U. 120 100 116 68 28 939 - 620 598

- 0 D | P <1 R | 20 (0.59)
T rageu. | taa] 100 - é48l 2% s o
-20% g Sma‘llU iyaob o so o 93] o 68 a4l ese| o s19). . 500
- IRural. .« § 28} 50 E] e 14 : _(0.50)

: Cnnscrvat:uSccnano o - L . : '
Large U. 180 100 138 287 256 -

C0% T |Small U cpso| - 100f 44l 0 TIY o 33 989 g02| - 307
| Rerat . cias] 78 o caml . - 0] o 23] S (100
oo bharge U] o162 100 664 253 5] ) B Lo :

C10% SmaliU. | 135 " 100 130 . 69| 30 989 622 626

o et | 7 IR 408 0 il ; w098y
Tiageus | 62| oa00) 0 6ea]| o288 2| - o s _
10% Small U, 135 gol -~ 104] - 68 26 989 s14 517

. JRoral 321 - s0]. 13]. 0 14 L {0.64)

The estimation of cumulative’ government- capxtal expenditure is made based on the past
record of government invesiment, which might be smaller than it should be. Further, if the
target of economic growth is achievéd as the scenarios assume, government investment ‘will
consequently grow. It would therefore be possible to secure the investment 1o cover the
required construction’ cost as pmposéd in the Base’ ScenariodAgncultural Bxpansion and in

- the Conservatwe Scenano

Agnc;lltural Proigg ]

Total construction cost for the agncullural pro;ccis wnll amounls to US$ 1. 51 brlhon

Tnvestment in agricultural projects are mainly conducted by the private sector, and public

investment for the sector will be small. - Past records of the private investment could not be

~ oblained, and the estimation of cumulative investment by 2015 would be quite difficult. -

However, since proposed agricultural projects have high cconomic efliciency, - the
implementation of the pro;ecis wou!d be feaslble if the ﬁnances are secured

Table 4-26 Water Dcmand and Construchon Cost (201‘3)

(3) Soual Evalualmn
"(a) Inceutwe to Reglonal Ecouomy and Incre-\se of Em ployment Opporlumty

‘ :It I$ obwous that commencement of construcuon works such as water supply and :mgauon
 projects | induces reglonal economy to activate in the sectors refated to construction works
s well as construction sector itself. Accmdmg to the analy31s of the mput ouiput table of
‘_Zambna in 1935 the Leonllef mve;se mamx showed that One unit of COnstmctlon work

(9



would induce 1.54 units of economic eftects in the national economy. The regional effects
‘¢ould be activated by the investment in the same sense, although the regtonal effects could
:‘not be expected 1o get thc same eﬂects as the natnonal total ones. EE

Accordmg to “Labour Forco Survcy 1986 CSO“ 0. 36 mt!hon or !3% of the total labour
force was unemployed. Of the unemployed people, the unemployment rate for urban' areas
was 19.2% while that for rural areas was 10.6%. Taking into account of the economic
growth of 1.2% on average during the recent ¢ight years, it would be difficutt that the
present labour market was improved more t‘han that in 1986 :

“The investment of the proposed prOJects would acttvate tho regional economy and create a

new labour market in the regions. - Accordingly, it would be clear that the investment
proposcs new labour opportumty for. the people unemployed and’ underemployed in the
regions. . . :

(b) Impt‘ovcment ol‘ Safe Water Coverage and Publte Hygtene

- After the complelmn of the proposed projects all teran peoplc and 75% of rural people will

be able 1o enjoy their living conditions with safe and *sufficient potable water.

Popularization of potable water décreases mobility of water-borme diseases, and accordingly

- provides the decrease of medical expenseés and the alleviation of absence because of diseases.
“These effects have already mtertmned into economic evaluation, '

Besides, the populanzation of potable water mtght be effective for decrcase of mortaltty
rate of water-bome diseases, infant mortality rate in parttcotar As a result, healthy and
~ comfortable hvmg conditions could be created for the peOple in the society, and the people

could enjoy their lives under the conditions. This amentty tmprovement might provide them
a base for social activity in thc next stage = . .

In particular, thc rural water supply projects are expected to be managed by the rural
beneficiaries themselves. -This activity would be useful 16 enlighten them regarding public
hygiene and to formulate their communily. The community functioning well is
mdtspensablc for better management on water facifities. Thus, the existence of- good
- comntumty is a key issuec whether or not the water supply system i$ maintained and
operated in good condition. In the time when thé water supply system is constructed in
rural areas, an organizer should arrange a water: supply system with a- special view to
* organizing a good community. In that case, ‘the managtng body could be function riot onIy
for maintenanice of the system but also for better hvmg in thc commumty. o '

(&) Inducement to Participating in “Woman in Dcvclopment” Actwtty '

A cooperatton of projects beneficiaries in the region where the proposed projects will be
implemented, in rural areas in particular, is one of the most fundamental issues with a view
to proceeding the pfojects offectively. It is insisted that & role of wommen in'the Yegion is
essential for the projects to be managed favourably and to be accepted $moothly by the.
beneficiaries. ‘Once that people in the beneficial areas, women in particilar, pérttcipatc to
development aclivity from a- planning stage, the plan could mtroduce an’ appropriate
technology for the people and reflect their customs in the society. In this context, this
‘process would cause for the people 1o accept the new system f‘ulty and to adopt ‘the projects




easily. From this point of view, it is essential that a planning’ agency formulates an
organization of the people which gives advises to the agency and that the agency reflects the

‘advises from them. Accordingly, the projects would givé' incentive for the people,
pamcularly women power to be involved, and the people could paruclpate to the

management of the pro;ecls eassly Itis a basw element that the projects are ‘managed
favourably and perpetually in the reglon

(d) Miligahon'of Economic Das’parlty among Iiegibhs |

‘There are not a few projects whxch were gwen pnonty to mitigate econom:c disparity

aniong the regions in the country. ‘Some irrigation pmjecls took priority to mitigate food

“imbalance among regions, in spite of their less economic efficiency. In water supply

projects as well, some pro;ects were given priority to improve living condilions because of
serious water deficit in the region. Thus, the schedule was established to settle the regxonal
balance even on the way of 1mpfemenlauon alihough the completion of the projects in the
targel year would nevertheless give the pcople sufficient living conditions in the country.

() Initial Env:ronmenta! Examination

"Thc approach adopted in this Master Plan, study is-limited to “Initial Enwronmcntal |
“ Examination”. (IEE) for the prOposed prOJecis More detailed “Environmental Impact

Assessment” (EIA) studies would follow during the feas;bihty study stage. The issues of
adOpled IEE are, water quantily, water quality, water resources management plans, system
operations, runoff from stream and channel, flood plam management, _ecological,
recreational, commercial and cultural value of the aquatic environment and licensing
requiremetts.: The possnble projects for environmental impact assessnent are multi-purpose
dam and reservoir pro;ects development of irrigation storages and their associated
irrigation areas, pipeline projects, aqua-culture (ﬁsh pcmd) pro;ecis and groundwater
borehole pro;ecls : _

the the IEE’s have been based on limited :nveshgauons and no concept engmeennﬁ no
serious problems have yet been dlscovered The IEE’s have |denuﬁed lhe foltomng issues
as likely to be important :
1) Land tenure, acqulsmon compensalion and re-settlement
2) Wates right aflocation and its impact on social equity - ‘
*3) New water demands and their i impact on existing users
4). Groundwater level changes and their impact on waterloggmg and Iand salinisation
:5) Effect of effluent discharges 0n ‘the quality of receiving water
6) Aquatic and terrestrial fauna in the rives channel, dam resewo:r npanan strip,
surrounding wetlands and along wildlife cotridors
7} Effect on downstream river due to intake and outlet of water
' 8) Sedimentation in reservoirs and degradauon of downstream river bed caused due
to construction of dams
- 9 Soil erosion dueto expansmn of‘ agﬂcultura! land

. r
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4.7 Laws and Insmuuons

h(l) Target for Inslrlut:onal Improvement

" To lmprove the water resources development and management in Zambla msulutlonal
réstructuring should be attempied to deal with the follmvmg key issues:
1) Capacity enhancement of institutions for implementation of developmenl prolec:s'
and their subsequent operallon and mamtenance
2) Comprehensive water resource planning o
3) Co-ordinated operauon for water sesource management and admmlstranon
" 4) Introduction of river basin managernent
~5) Contingency management systems for drought and flood
© 6) Establishment of cost r‘ecovery system for watet resource deveIopmen! operauon
~ and maintenance
7) Décentralisation of water resource management _ h
' 8) Establishrhent of appropnate watér QUahty standards ancl momtonng system
 9) Encotiragement of residents’ pammpatlon

2 Corres‘pmxdence of the Proposed Programnies to the Pr'oblém's“ﬁn'd;Né’ed's

- Current problems and future mstntuhonal requirement to 1mplement the projects as proposed
"In this Study can be summarised as shown in Table 4-27.' The proposed’ programmes
' correspond to these problems and fumre neéds as |Iluslrated in the table '

| (3) Legal Arrangements '

Establishment of legal hierarchies and scparauon of fundamental supulauons from thelr legal
' mslruments are re(:ommendable : : Lo

Legsshnon ‘of Water Resoches M. ana ggmen:

Current revisions to the Water Act, prepared by the Water Development Board, will correcl
most of the present major deficiencics. Further, the followmg issues should be discussed.

- Period of water right

- Water sesources management in traditional land

- Promotion of mtematrona] agreenient

Under the revised Act, the following subsidiary regutations should be estabhshed
- Preparation of regulanons and techmcal standards for Water resources deVelopment
and management -
- 'Regulations for grouudwater management _ '
- Classification of‘ rwers and aquxfers and regu}anons for deéentrahsauon

Laws on Walter Resources ConservaliOn

Before making arrangement for- the estabhshmenls of a Iegal system for water resources
conservation, as generally stated above, conformation of fundamental laws, especially
between the Natural Resources Conservation Act and the Environmental Protection and
Poliution Control Act, should be achieved. In short term, some part of the Natural
Resources Conservation Act should be reviewed, whose i interpretation falls difficult because
of the revocation made at the time of establishment of the Environmental Protection and
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“ Pollution Control Act. The scope of the two laws should be ctéarly demarcated. " In long
term, the Natural Resources Conservation "Act should -contain the national policy for
rauonal use and conservation of natural resources, mcludmg “pollution control, and
framework for pohcy enforcement regulauons and responsible entities.

“Table 427 Cort‘espOndenc_e of Proposed Programmes to Problems and Needs:
Identified Problems © - Future Needs

Increasing Water Resource Development -

loole

Deficiency/Duplication/Unclear Definition
Insulficient Office Equipoment aod. Transport

 bof Responsibiliies -+
Insulfeicnt Sl
Limited Finance
Projects
[ncreass in Poltution Loads

Recommended Programmeb
Regulations/Standards for Witer Resourdes l)ndopment
Regulations for Grouadwater Usé ’
Regulations fof Classification en Rners!Aqui.ftss
Eavironinental Legal Systém

Envirenmental Standards and Regulations

Sepacation of Regulatory/Opérational Functions
Establishment of the Kafue River Authority _
Responsibility Re-allocation between DNR and ECZ
%: Separalnon of Water Resource Seclor And

Wa!er Supply and Samtatmn ‘Sector '

_ @ InsulTicient and Unstable Water Supply

©)| | pccesity for Water Allocation

‘ @ @ @ [nsufficient Water Rcsom:csMamgment ’

- @ @ @ Insufficient Regulations and Standards™

o
©

o | |
olol oo

©
o |

| Establishment of NWASCO (proposéd by WSDG) o
Establishment of DISS (alreadyestabtished) | 71 | ©
Strengthening Water Development Board
S Enhanéement of Existing Sectiont
Eslab!isﬂr’ne‘nf of the Water Resé-\irces :
Development/Atlocetion Policy Committes
hEs't'ablis!\mem pflhe_broughl'Reliet‘ Conumiitée 1.
{Establishment the Fee Collestion Unit il © B
Enhancement of the DWAMEWD ) o o . o
Estzblishmeént of the Technical Standacds Comm:llee 1O] 1 ©
_[establishenentof the Database Section | . @
. [Establishmeit of the Design Section” S . : B B
. {Establishmeid of the Human Resoutce Bevelopniént N @
. |Section ) )
Revisions of Tanffand Fee for Water Supplyf\\'ner nghls

[tncreased Govemarent's Priosity and Budgat Spendmg nE _ . Q @ -
g’ Encouragenent of Residfenis” Participation . N I 1 ©
o !n\eslménl inOiTée Equlpmenl deranspéri ’ N 1T 1o

el
06|

0 ©1®
)

lelelel e e
o 1©

3<fmoze) DNR Depi, ol‘ NaluralResources ECZ: Enwmnmcnlal Cmmcﬂ of Zambla
NWASCO National Watet and Sam!aﬁon Council, ;
WSDG: Water Sector Dey: c!()pmeni Group under the Programme Co«ardmamm Um|
- DWA: Dept. of Waler Affairs,
MEWD: Ministry of Energy and Water Development
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For effective. and efficient conservation activities with limited resources, 2‘oningeand
designation of areas for intensive water quality managemcnt would be reqmred

Further, ihe followmg legal mslruments w0uld be necessary aﬁer the eslabhshment of
conformation among’ fundamental laws, which provides a frame of ‘the’ national
n\nronmemal conservation policy and ¢o-ordination of conservation aclwrtles mcludmg
the introduction of the following instriments.
‘Promotion of environmental impact assessment
‘Introduction of water quallty atandards of water courses of Zambia by basm or
sub-basin
. Eslabl;shment of regulahons f‘or eﬂ]uem ¢control

4) Orgamsahonal Strengthemng

' :Proposed re- orgamﬂanons by the Sludy aré aimed at achieving three principles:

' - -Separation of regulatory arid operational functions

- Separahon of ‘'water resources management ‘from thal of water supply and
. /sanilation

- - Achieving a phased programme for re-orgamsanon

.Slaﬂ' ng. and  human resources development, and allocation of responsrbrlmes are also
described, as a basis 1o attain the above three principles. :

(5) . Re-organisation of Water Résource SectOr

Water Development Board should be extensively strengthened to resolve the current .
deficiencies and to discharge mcreasmg responsibilities for water resources allo¢auon and
additional regulating activities on groundwater absiractron ' \

~ Establishment of Kafue Authority, as the first step, is re(’:ommended as decentralised body
for water resource management activities by river basin. - After the establishment of River
Authorities, DWA would be a regulatory body for the techmca] -aspects of water resource
development and management.

The recommended organisation is shown in lhe folIowmg ﬁgure Each Ime secllon should
carsy out the duties as tisted below each section in the fig igure. Inspection should be carried
out by Regrslry Section for monitoring water use, mcludmg detection of non- regrslered
waler use or the conformity of water use to the granted water right, cspecrally for
groundwater :

The. proposed Kafue River Aulhomy shouid set up water allocation and development
objectives, which could minimise the possrble conflict, specific to the Kafue catchment area.
The Authority would be in charge of water resource conservation as well. Operation and
maintenance of multi-purpose dams and othet water facrlmes would atso be the duty of the
Authority.
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| Minister I .
: Water

Natlongl Water and lpcm*ﬁ‘&“m‘ll - i Délt_‘Opn_'s_ent‘aﬂd
Sanitation Council - Water Allocatiod Policy
: = : . o Comm]ttee
S 1. | | I I — ] Development Ao .
Srinisirative] (Department] ~ |Depamentdt] : Board : rory
Department of Energy Water Affairs _ . { CReset
|‘ i o . s - Kafue River ; ‘ Commitice
Human Resoutde A X Technkcal . Authirity - P : :__
Bevelopment Sestion Standards o ' retanat Warer
] R Commitlee _ ) ) : B Mlocamn
[ ‘ ‘ S | . bice
Information | Bxvelopment
Dmsm R . L Divisica

— e A oo s ChargefFee] oo
B PR R B‘ala‘basej M Regt :
Hydrotogical| {Hydrdgeotogical] | ygoasacoss |k | Premming | | Desiga | § Legal Counselor séjf.i' | comecson | B

Section section - - | 1"V gectica Secsob Sectica Section
*h o-o-o-caiand +dalabase «glancing and design -+ ribunal alairs  « receiptof * gollection of
hyygogedog-ca! measwrement | mandgaménlon | of waber faciliics slegislative - eppicaions  chaiges s
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 Figure 4-2 Proposed Organisation of Water Resource Sector

(6) Re-organisation of Water Supply and Sanitation Sector,

~ The Water Sector Development Group under Programme Co-ordination Unit is sludymg
the re-orgamsa(non of the water supply and sanitation sector. The following pnnmples set
by the Group are agreeable the above targets.

1) Separation of water resources management from water supply and sanitation

2) Separation of regulatory and executive (operanonal) functions within the water
~supply and sanitation sector -

3 Devolunon of authonly to local authormes and pnvate enterpnses
* 4) Achievement of full cost recovery for water supply and sanitation services (capltal
récovery, operation and maintenance) through user charges in the long run

5) Human resources deveIOpment leading to more efficient institutions
6) Technology appropna!e to local conditions - '

D Increased GRL pnomy and budget spending to the sector

('I) Rc-orgamsatson ol‘ Water Resdm‘ce Conservauon Sector

"Clanﬁcanon and demarcauon of respons;blhly belween the Department of Natural
‘Resources (DNR) in the. M:msny of Environment and Natural Resources and the
“Environmental Council of Zambia (ECZ) would be necessary. - After the responsibifity

assignment, some of the staff could move to the ECZ from the DNR.
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'CHAPTERS ACTION PLAN
51 Ac_t_idn Plan for Water Supply Séctor_

Action Plans are formulated after selection from the proposed projects in the water supply
sector, applying the following criteria: SR
1) Projects requiring urgent implementation due to great water shortage
~2) Projects serving higher populations =~ L
- 3) Projects which require longet periods for siudy and design

Selected projects are leotnmencement of the Water Supply Project for Lusaka Urban Asea,
including Northern Lusaka Production Well Project and Chongwe Dam Water Supply
Project, ' and "2)Establishment of Groundwater Development - System, ‘including Drilling
Center Projetts arid Groundwater Development Training Cenire Project.

1) Commencenent of the 'Wat‘er.‘WSu pbfy Pr{)jeét for Lusaka Urban Area

* The Lusaka Water Supply. Project is the largest in scale of the large urban water Su'pply
“projects and is given the highest priority. This project consists of Northern Lusaka
- Production Well Project, Chongwe Dam Water Supply Project and the Kafue Pipeline

Project. Two proposed projects, the Production Well Project and the Chongwe Dam
Project are programmed in the first five yedr stage ip to the year 2000.

Northern Lusaka Production Welt Project -

The development' potential of the groundwater basin in northern Lusaka is estimated at
about 38,000m3/day and is barely developed at the moment. Northern Lusaka Production
Well Project, comprising 50 wells of 20,000m3/d4y (serving population: 107,000 pumpage,
corresponding to 53% of the development potential, and estimated to ¢ost about 16 million
US$, is recommended. The supervising ministry in charge of water supply projects, the
Ministry of Local Goverament and Housing, and the impléienting agencies, Lusaka City
Council and Lusaka Water and Sewerage Corpany, should comimence this project
immediatély. B R T

Chongwe Dam Water Supply Project - :

Chongwe Dam is a multi-purpose dam project to supply domestic and industrial water and

irrigation schemes, Chongwe Dam Water Supply Project will provide 100,000m3/day

~ (serving population: 400,000) potable water to thé Lusaka 'waterworks, The estiftated ¢ost

for this project is 109.87 million USS. This project js promising as a new multi-purpose

 source developnient. Feasibility Study of this project shopld be comntenced at an early stage @
by the supervising minisiry, the Ministry of Energy and Water Development and the

implementing agency, the Departnient of Water Affairs, LA T e

The above two projects proposed in the action plan were examined regarding project
viability through financial internal rate of return (FIRR). They are (1) Lusaka water supply
system of which water source comes from northern ‘wells (Northern Wells Case); and (2)
Lusaka watet supply system of which water source come through Chongwe dam (Chongwe
Dam Case). The items are summarised as follows: ' '
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Table 5- 1 Fmancml Condmons and FIRR ol‘ Propmed Water Supply Projects -

- (Unit: USS Million)

l l ems Norlhem Wclls Cace Chongwe Dam Case

| Capual Investment Cost 15.75 . 169.87.
_Anndal O/M Cost *1 . 0.788. . 5.494
Re\enue of Water Supply Semccs 3 249 1,24

- Domesti¢ Water 67 334

- Municipat Water 84 419

- Industrial Water . = 98 480
FIRR (%) - L ‘ 100 5.2

Note: .~ *1In addmon replaoement Costs such as machmery and cqu:pmenl in stations are
added in évery 20 years. ..

#2 Avetage walet consumers are assumed as l‘ollov.“s on lhe basis of the’ presenl walter
taniff. 80% of consumers was assumed 1o pay for their water charges.
Domastic water ~ Avecagé consiniption volume - Unit rate

Domestic watér ‘ 1|5 livcapita/day K217 im?
.Municipal water L 50 macility/day K338 /m?
. Industrial water 100 m’ifac:lalylday o ](288 .

FIRR of lhe Northem Wells Case was IO O%, as seen in the above table, This rate
corresponds 16 the rates of 8% to 10% apphed by the World Bank and African
Development Bank, although it is less than market interest rates in Zambia. Thus, as far as
the water supply services are managed under the present water tanift and the investment

_ _ﬁmds are procured from the public financing orgamsatlons Sllch as WB and AfDB, the

project wnll be feasible from the financial pomt of view, -

FIRR of the Chongwe Dam Case was 5 2% The pro;ect will not be feas:ble from the -

_ ﬁnanc:al point of view, in the case that the project funds are procured even froni the public

ﬁnancmg orgamsanons Although detailed countermeasures may be dlscussed in the next

- stage analysis of feasnbrhly study, the f‘ollowmg proposals could make the project acceplablc

as a viable project in the future.
‘1) Approximately 40% (around 44 Mil usS) of the capital mvcstment cost is granted
*.2) Loan at an annual interest rate of less than 5.2% is available; and
3) Water consumers have a mihngness to pay of 25% hlgher charge for potab!e water.

‘-Aclually, the ‘abbve countermeaSu'rcS'couId be nixed in the case that one measure could not

be applied fully for the case. -In any case, these countermeasures are considered to be
affordable. At present, LWSC has the follomng management problems on its water supp]y
and sewage services.

1) Net worth is too small and excesswcly relies on !ong-term Ilab:hues for’ capltal
investment. At present, ‘an interest burden seems to be relauvely low but this
condition causes cash flow dsmculty in the future when the repayment of loan will

~ begin. Thus, LWSC would rather increase net worth'as much as possible, which

- ‘comprises own capital, intéinal reserves and contribution in aid of conistruction
from beneﬁeuanes Tn addition to that, the cOmpany should try to f' nd f‘avourabte

" terms of loans for supplemental funds of construiction works. -
B 2) 1a 1993, the company spent the large amount of K2.37 billion for admmxstratwe
" “expénses. - This lies heavy on the management.” The heaviest component was bad
: ~ debt losses. Thus, the company has to exert all possible eﬁ‘orts to charge water
5 tanﬂ“cmrectly and to recover uncoilected charges : ~

(67)



3) ‘The improvement of operation and maintenance is & key issue to keep the plant
maehmery and piping network in good condition. This would extend their
economic lives and decrease not only O/M costs but also depreciation of the
facilities hopefully. It could make water tasiff keeping low and steady. As a result,
this management policy would get’ people’s dependence on (he water supply.
system and i nally recover their reliance on the company..

To implement the aforesaid pro;ects LWSC has to 1mprove its own management
characteristics in addition to the favourablé loans mentioned above. - For pursuance of the
projects, every body concerned to the projects mcludmg the central and local government,

LWSC and beneﬁcmnes has to co-operate to make the pro_leels lmplemem

(2) Estabhshme_nt of Groundwater De_velop,ment System_

For the smooth implementation of the future groundwater development, the promotion
projects for groundwater development are proposed in the Master Plan for the water supply
sector. The projects are composed of the Drilling Centre Pro;ecls and the Groundwater
Developmem Trammg Centre Project. Pnonty shatl be gwen to these pro;ecis '

Drallmg g:entrg Projécts

The objeciwe of the drifling cenlre is to promote the 1mplementatlon ‘of groundwater
development in whole Zambia, by increasing the’ capacity of drilling through the ‘centre
established in each province. The groundwater development plan proposed in the Master
Plan will be realised through these ¢entre. The functions of the centre are: 1)Preparation of
drifling plan 2)Selection of well field 3)Drilling 4)C0nstructi0n of water ‘supply facilities
Slmprovement of ‘existing - well 6)Repair and ‘maintenance “of drilling - equipment

- PInstruction of rural water supply and so on. The drilling centre pr03ects are summansed as
show:'s in Table 5-2

Table 5-2 Dn!lmg Centre Projects -

(1) Cenire Location. Trainces, Establishment Schedile

Party and Trainees (P:parly, T: trainee) Establishment Sche.

Province | Town Well - “yWell Equipment | Rura/W/ S { Total | Centre - |New Rigs
g -1 Location | . Drilting - |[Maintenance| Instructor §. = | - . -
- [Lusaka Lusaka | P=1,T=8 | P=2,T=16 | P=2, T=10 | T=8: | T=42| New:

Coppertelt |[Ndofa | P=1T=8 | P=3,T=24 [ P=2,T=10| 7=14 | T=36| New | 2
Central  |Kabwe | P=1,T=8 | P=3,T=24 | P=2, T=10 | . T=20 | =62 '
NAwestern |Solwezi| P=1,T=8 | P=3,T=24 | P=2,T=10 | =12 | T=$4 | ‘Mew | 2

Western  [Mongu | P=1,1=8 | P=2,T=16 [ P=},T=5 |  T=20 | T=49
Southern  [Monze | P=2,T=16 | P=5,T=40-| P=3, T=15'| - T=26 ' | T=07|
Ruapula’  [Manza | P=1,T=8 | P=3,T=24 | P=2,T=10 | T=12-". | T=54 | New

.2
Northern . [Kasama] P=2,T=16 | P=5,T=40 [ P=3, T=15 | : T=20 T=81 | New } . 3
Bastern.  |Chipata] P=3,T=24 | P=6.T=48 | P=4.T=20 | T=28 .| T=120] New | = 4

_ Tolal . P=13,T=104] P=2. T=16 | P=2, T=10 | T=160 | T=625|6 Cenires| 137rigs |

ey Operatmn ‘and Maintenan

Cost’  Mnitial Cost (Dritling Equipment 41.64 Miltion us$

" [Well Dritling(1,200 wellshéar), MainlenanecofCenfre) 132 Miltion us$ Avear

- lincome - §Selling of Production Wells (1,200 wellshiear) " 110.32 Million us$ Ayear

Balance Selling Profit of Produclion Wells = 2.80 Million us$ dyeat. 15 years after the éentre
cstablishiment, total selling profit of production wells and injtial ¢ost wilt be balance
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Groundwater Development Training Centre Projedt”

- The objeciwe of the groundwater development Centre is to train groundwater engmeers for
“the smooth -and - effective lmplememauon of the groundwater development projects
- proposed inthe Master Plan; . The training courses include hydrogeology, well dolling,

meéchanics; naral water: supply instructors and so on. This. project is composéd of three

: phases.The first phase of the project should be promoted in co- Operauon with MLGH and
‘MEWD. PmJect descnptnon 1S summémsed in Table 5-3.

Table 5-3 Groundwa(er Developmcnt Trammg Centre Pro_l ect

Tilems -Stage-{ - Stage-2 “Stage-3
A Period. © - F 19961998 (3 years) - ~1999-2003 {Syears) | 2004 -
(2) Targets - ] - Establishment of Céntre -~ |- Training of Zanbian. - | + Training of Zambsan
. of Stage - Injtial Training -trainers by foreign experls frainees
, N e - Training of engincers
) Job < Ceilre Establishment > {a) Trainers ' a) Tramers
“Description a) Construction of Centre =3 long term éxperis - Qualified Zamblan xperts
| - Building: 3,000m2 - Several short term experts -~ | b) Trainces
b) Equnpmenl Supply + Qualified Zambian staffs 470 mon . month Zambian
§ <2 rigs (DTH t)pc) etc. . {b)Trainces . Lainées covenng -
o Sufling 470 mon- momh Zambian | - Hydrogeology Course:
30 Zambian Stafls - trainecs covenng ‘| © 10 persdnsfyear
| < Initial Training > . - 2 Hydrogeology Course: (10 personshyr X | cycle)
a) Objectives 10 pérsonsfyear - Drilling Course:
|- Training for Zambian Staff | (10 personshrx L cycle) - | - 10 personsfycar -
| - Feasibitity Study of Northem| - Drilling Course: (10 personshT X 1 ¢ycle)
Tusaka Weil Fields | 10 personstyear * Mechanical Coursé:
- Arrangenient of O/M system| (10 personsiyr x 1 ¢ycle) 20 personsfyear
b) Trainers « Mechanical Course: - (10 pérs 6 mon.x 2 cycles)
4 Foreign expeits dispalched 20 personsfyear - Village Instructor Course:
by consultant . {10 pes. 6 mon.x 2cycles) |- 110 personsiyear
¢) Traineds - Viltage Instroctor Course: | (10 per!mon x 11 Gyeles)
“Zambian stali who are kcy 110 personshyear
- oo L personsin Smge-i {10 pef!mon x 1L C)Cles)
[ Financiat Satos - T
(Cost) a) Imnal lnput . a) lnmaj I‘nput _ a) Imnal lnput
16,400 milus$ . . 0.000 milus§ 0.000 mil us$ :
- Cen!er Eslabhshmem |6 Ope. and Mainterance | b) Opc.and Maintenance
148007 - ' 0264nuius$/)r T 0264 milus$ht
- Imual_']“ralmng T -
-1.600
‘ b) Opc and Maintenance . | .
o 0d00misS D) i
{Income) a)]mlsal input is tabe donated a) Cosl fot forelg,n trainersis | 2)0.094 mil us$hr (200
o )0.073 mil us$ thedugh . | o be donated | - ps$/otan.month) through
proclucuon wells o:vmple(ed b)Cost for spar¢ parts; ~ training charge X
in initial training - 0.164 milus$Aristo bc b)0.170 mil us$fyr :
i .| donated. ' through production wells
110,100 milus$hr completed in initial training
.| through production wells S
| R ] completed ininitial taining| e
*(Balance) .. a)Zambian Gmemmembea.rs o ' S
: Y st for Tand acquisition | fLevel Level
IbYO&M cost: 0.02Tmilus$yr]
“istobe born by Zamblan '
. Governrnent -
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5.2  Action Plan for Agricultural Sector_

Investment for agricultural development should be made with the initiative of the private
- sector.  The role of the govemment is to regulate, induce, encourage and suppost the
private sector’s investment in accordance with the national agricultural poticy. . Although
the Study proposes agricultural development plan for ¢ctop production, fishery and fivestock
breeding, the national food security relies most on ¢crop producl:on Tnvestment for fishery
and livestock breeding deVelopmen! should basically be carried out by the private sector
corresponding to changes in standards or preference of the food consumption of the people.
Suppomng services by the govemmeit .to the private sector, such as the fish breedmg
~ centre project and the technical assistance ‘programme to the field of veterinary science,
donated by the Government of Japan is important and ‘should be promoted further.. The
~ most important subject for the Zambian agricultural sector is to establish drought resistant
agriculture. Immediate actions should ¢oncentrate on the premellon of irrigation. In this
_‘point, agncultural action plans are selected from the imgauon projects applying the
following criteria:
1) Economlcaily feasible pmjects (EIRR > IO% ) whlch contribute lhe economic
.growth of the agricultural sector and are expected to be invested by private sectors -
2) Projects - whose technical knowledge is accumulated for |mp!emematzon and
~ realisation is confirmed technically
. 3) Projects to improve the ¢egionat dlspanty of income of farmers and food balance
within the region
4) Pro;ecis ¢ontributing to lmprovement of the batance ef payments of the country by
production of export crops or matenals for agro- processmg industry

(l)' ]mplementahon of ASIPRehabllltalmn Prolect o

It is recommended (o 1mplement the ASIP Rehablhtahon Pro;ect at the earllest possuble date.
This project is evaluated as high priority, because quick realisation of effect is expected.

Rehabilitation of projects is recommended to be completed by the year 1999 within the first
: phase of the ASIP Programme. The Rehabititation Pro;ect is composed - of 9 individual
- projects, totalling 267 ha of beneficial area. The construction ¢ost will amount to 6.55
million USS, Tt is proposed to introduce double cropping of vegetables aiming at peri-urban
agnculture Benefit of this Project is expected to be 1.71 m:lhou US$fyear with average
EIRR of 14% . The features of each pro;ect are as follows:

;Ta'ble 5.4 ASIP Rehabilitation Projec_ts‘ o

_Project (code) Location | Area | Cropping Facility . - | Cost* |BAennuaI'E[RR

- L - - (ha) N . " Benelity (%5)

(1) Chipapa. (N-1) ~JLusaka | : . -10] Vegelable |Diversion Weir 0.09 0.064) 28.7

(2) Ipafu .~ (N<2) _I<Copperbelt |~ - 80§ --ditto~ |Pump, Pipetine | 1.66] 0.513} 153

(3) Chapula (O-9) - dito - 60§ - ditto - = ditlo - 1.611 0.385] 12.1

(4) Buleya Malima {(O-14)] Southern | -~ 87} ““dittlo- | = <ditto- 1.531 0.365] 12.1
(5) Siatwinda (0-15) -dito. |2 -ditte- | - <dite- | os1l 0.141] 11.6}

| (6) Nakandabwe (Q-21) | " -ditto T 10) L ditto'« e dillo - 0.281 0.064] 11.3

(7) Makungwa (0-28) [ Eastern 5] -ditos | Tidite-- U 014f 0032 120

(8) Vuu (0-30) ] e dio 13 “diwo- | T-dine-. { 035 0083 122

(9) Lusowe (O-31) = diito « 10| -divo- | . -digte- 0.28] 1 0.064] 113

| Total 3 267 P | éssl i 146

Note: *: estimated at market price;, unil Million us$
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”(2) Chongwe Dam Irr:gahon Pro;ect :

E .Chongwe Dam is pr0posed for Lusaka Waler Suppty Project to be lmplemented 1998
~ and completed in 2000. : Sinice the Chongwe dam is close to the large market of Luisaka,
* high value crops, such as vegetables can be grown in- the project. It will be necessary to

implement the feasibility study in parallel with the water supply project study.’ ’l he Pro;ect
features, investment cost and EIRR dre as follows

Chongwe Dam Irri gatl_on Prolect

_ Beneficial Area: - 810 ha -
: Beneﬁcnal Fam\ 400 fam houses -
Facilities: o Intake Pump(Q =0.81m’s, H—lOOm) _

- Pipeline (L=10km)
Farrow Irrigation for Vegetables and . .
o Drip Irrigation for Flowers -
Invéstment Cost:  USS 34.74 miillion

Crops : ' Vegetables (70%), and Flowers (30%)

EIRR: -~ 10.5%
(3) Implementation of Zamb‘é'zi Left Bank Floodplain Rice l'rriga:ion Project
Western province is the least developed provmce for i xrnganon development due to distance

from large markets, although' there is high water resources potential in the form of the
Zambezi River. It is proposed to start the Zambezi Floodplain Rice Imgatlon Project

. (defined as P-23) with 1,500 ha to be implemented in the Left Bank Floodplain by 2005.
- This represents half of lhe total potential area of about 3,000 ha in the left bank flood plain,

because hydrologteal observation will be necessary to ldenhfy the maximum potential area.

_ Relatmg to this project, verification study has been conducted by JICA. “The construction

cost is: estimated at about 19.47 mltllon US$, with a benefit- of about 4,35 million

- US$ annually with rice double croppmg EIRR is esumated at about 10, 8% :

The Project features are oullmed as Follows

o Zambezn Floodo!am Rice lruahon Pronect

.Bcneﬁmal Area : 1 ,500 ha (field reparatlon 1 500 ha)*
Béncficial Farm: 1,100 farm houses

Facilities . lntake Canal: * 75km

: Land consolidation: 1,500 ha
Lo i LewLift Pamps ;o 3.02 in’fs
Javestnent Cost: -~ US$ 19.47 million

© Crops .. -t - Rica (1,500 ha) in Wet Season) o
.+ Rice {750 ha) and Vegelable (750ha) in Dry Scason
..:'EIRR 2o 10.8% |

*Land ownersh}p should be solved for smooth pro;ect 1mplementahon

(4) Financial Ex'am:muon of Irrigation Projects |

“The above threé. categm:es of pro;ecls pmposed in the actton plan were exammed regarding

- pmJect viabitity through financial internal rate of feturn (FIRR). The items are summarised

as in Table 5-5. FIRR of ASIP rehabilitation projects including nine schemes was 0.4%, as

-_'_seen in the above table, The project will sot be feasible from the financial point of view, in
lhe case that the pro_|ect funds are procured even from the public financing organisations.
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The following countermeasures would be necessary to implement ASIP schemes: 1) To

cnlarge an irrigation tand arca for a farm household, so the houseliold ‘would pay more

- -waler charge because of its capacny-to pay increase. 2)To procure a construction fund of

eithes grant or loan with terms of almost no interest rate. In fact, MAYE is going to
‘implement a pact of ASIP. pro;ecls by means of procurement of no interest loans through
_ international financing organisations. Anyhow the central governinent has to. make an

endeavour to accomplish ASIP . projects by -the target. year by means: of various .

countermeasures including the same kind of ﬁmd pmcuremem

Table §-5 Financial Conditions and FIRR of Proposed Agricul(ura! Projects

_ - ASIP “Chongwe Zambezi
ltems ‘Rehabilitation ‘Dam - Rice
: _ . ‘Préjects Irngation Project | Frrigation Project

Capital Investment Cost (US$ Miflion) - ' 6.55 3474 38.94

Annual O/M Cost (USS Million) *1 =~ 017 . 0.81 : 1.37

Revenue of Water Charge*2 (US$ Miltion) 5 043 - - " 4.61 S 7.07

- Irrigation Water (Miltion m*year) -~ | = 328 9.95 b 8245
- Unit Water Rate (Kwacha/m?)*3 30 4 182 . 49

| FIRR (%) - 0.4 1.4 10.0
Note: *1 In addition, replacement ¢osts such as machmery and equipment in stations are added in

every 20 years.

*2 A product of unit water ralg and annual waler consumpiion volume

*#3 Unil walet rate was estimated on the basis 6f a capacity-10-pay of benéficial farmiers,
- These values were eshmated in Section 6.2 of Supponmg Report Part- I"lmgauon"

FIRR of the Chongwc dam wngahon pro_;ect was 7.4%. The pro;ect will have some
difficulty from the financial point of view, even if the project funds are procured from the
public financing organisations. Although detailed countermeasures may be discussed in the
next stage analysis of feas:bxhty study, the following proposals could make the project
acceptable as a viable project in the future. 1) - approximately '15%~20% of the capltal
investment cost is granted; 2) a loan at an annual interest rate of less than 7.4% is
available; and 3) water consumeérs have a witlingness to pay of 25% higher charge for

potable water. Since the unit water rate was set at the highest level taking capacity-to- -pay

of beneficiaries into consideration, it would be difficull ‘to augrment the water rate.
Accordingly, the above two countermeasures or the both measures ‘combined together
might be effective for the implementation of the prOJect

FIRR of the Zambezi lefl bank flood plain ricé:ifrigalibn project was 10.0%. This rate

corresponds to the rates of 8% to 10% applied by the World Bank and African
De’vclOpment Bank, although it is less than market interest rates in Zambia: - Then, if the

water sate is kept and the investment funds are procured from the public financing
) orgamsallons such as WB and AfDB the pro;ect w:ll bc feasﬁ)le from the financial point of
view. . : :

5.3 Institutional Establishment Programmes‘
For the nmplememauon of‘ proposed programmes for mshtuuonal improvement and projects

for water resources development, implementation : methods -and - procedure should be
inmediately determined. For effective and efficlent implensentation of project proposed in

- the Master Plan, as well as for the consequent operation and management trammg and

database arrangement should be started |mmedlately

(12) .
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(1) General Preparation for the Imp!ememﬁlion of the Prograninies -

Since the institutional improvenients recommended in lhe Master Plan are relaled to many
sectors of the Government, mutual discussion or consultation among the sectors, as well as

- the strong initiative of the prime institutes; mainly DWA/MEWD for Water Resource
. Sector, Water Sector Development Group (WSDG) for Water Supply and Sanitation Sector,
- and ECZ/DNR for the Conservation Sector, will be requited. Because of the close inter-
. relation among the recommendations of the Master Plan, general ¢o-ordination would be
" necessary with the leadershlp of the Minister or the Permanent Secretary, and implemented

by the DWA. Fornwlation of procedures for re-organisation should bé determined before

- execution through mter-mamstenal meetings attended by the relevant bodies and tield by the
“ responsible entity.. : : .

(2) Formuiatmn of Human Resource Devdopment Plan fmd Conductmg ‘I‘ralmng

: Implementauﬁn of pro;ecls pl’OpOSed in the Master Plan and the conscquent Opel‘allon and
~ maintenance will require huge numbers of staff. The following two types of lrammg will be

necessary. 1) Trammg of Core Staft: for the implementation of new types of projects and

‘programmes for- pohcy formulation and proniotion of the enforcement, or training_of

trainers; 2) Trammg of Staff- for Project and Programme nnplementahon for rap:dly
growing aumber of staff for operation and maintenance, especnaily for water supply projects

(3) Database Arrangemeilt for Equ:lable Poh(:y Formulations and Revisions

As clarified throughout - the Study, formulation, revisions and enforcement of equitable

~water resources deve!opment plan or pohc:es for the resources management, as well as
.;eﬁeclwe and efﬁclent p}anmng and 1mplememanon of projects or programmes require
“'various and much information, which can be obtained through the analysis of data and

records collected over long penod Database arrangement should be slarted 1mmed1ately

@) Preparahon for Expandmg Needs in Water Supply Schcmes and for.

Re—structurmg the Water Supply and Sanitation Sector .

1y Enactment of fundamental laws for Mumupal Waler Supply and Sanitation Services
h Before the re—struclunng of water supply sanifation services, in which various entities
“are mvalved in many ways at presen! fundamental law should be prepared for well

. organized m\plementauon or expansion of lhe services. ‘

5 -2) Standardisation of equipment, facilities, service levels and treatment levels
Expandmg services for the sector wxll incur a great deal ‘of financial and human
resources. For the efﬁc:ent nvestment, operation and maintenance, standardlsahon of
“equipment, facilities, service and treatment levels, etc., should be promoted.

3) Preparation of Prescribed Procedure for Rural Water Supply Projects
Rural water supply projects require a different approach from those for urban areas.
For sustainable development of the préjec{s ‘with timited financial and human
_'}resources prescnbed procedure 10 promote r¢sidents’ pamcipauon for rural water
“supply” prOJecés would ericourage effeclwe and eﬁicxen! expansion “of the pro_;ecl
-f"pfannmg and 1mplcmentahon o
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CHAPTER 6 RECOMMENDATIONS ,
N (l) Implementatmn of lhe Water Resources Development Plan

- The Master Plan pmposes water fesources deveIOpmént projects mamly for water 5upply'
for domestic and - industriat use and -for the- agncuhura! séctor. - For “other sectors,
deveiopment pohcnes are proposed from’the ~viewpolint ‘of water resources development,
based on’ the analysis of the présent status and: future projéection. ~ Sotio- economic
- developaient “plan, fegional ‘development plan‘and individual - sector devempmem ‘plan
-~ related to watér resources developnient, such as power devel()pment plan, or {ransportation
“and road network development plan, as well as the infra-structure development and project -
‘plan in the related sectors should be planned taking into account the proposals from water
resources development plan

The pmJects for water supply for domestic and mdustnal use and for Ihe agncultural sector
‘are planned for three scenarios of the future socio-economic framcwork such as population
" and GDP. ‘These three scenarios givé the maximum, medium and minimum water démand
‘projection. Water demands in the range between the maximum and the minimum will surely
occur, and it will be absolutely necessary 10’ meet the demands with constriiction and
i éxtension-of water facilities, in order to altatn belter lmng siandards for the natldn ‘and
: stable esononiic déveiopmem ‘ :

(2) Réview of Watér Resources Development Plan

; Proposed water resourcés development plan is formulated based on lhe pro;ected

population and GDP increases, for 20 years towards 2015, Socio-economic development
) plans ate normally formulated every five years With' prOjecttons of population-and target
SCONOMIS growth Water resources development plan sh0u!d also be reVuewed eVery ﬁve
years, if necessary, usmg these révised projections.

Water supply in the Lusaka iirbé’n'at‘ea, which is’ the political ‘and economic tenire of the
country, is estimated to require & large Volume of Water to be conveyed over a tong distance,
45km from the Chongwe Dam or 50km through the Kafue Pipeline. The conveyance
facilities from the dam are estimated to cost 24% of the construction ¢ost of the project,
and the conveyance facilities from the Kafue River will cost 33% of the project construction
"cost. Construction cost of conveyance Tacilities for the two projects will reach USS$ 134
million, comprising 13% of the total construction costs of the proposed water supply
projects.  'The construction cost of the. water conveyance facilities for both projects
‘corresponds to 4% of Zambia’s GDP in 1993. People or industries mlght move to other
places, seeking cheaper water. When the city planmng of Lusaka is rewscd the water
supply projects should also be re\newed

(3) Imp!emcntatmn oI‘ the Actlon Plans.‘ g

The Acuon Plan proposed in the prewous chap:er shows the acuon necessary 10 be taken
now for smooth and steady implementation of the projects pmposed for water supply and
agncmtural development in the Master Plan. Successful implenientation of the projects
proposed in the Master Plan depends on the achievement of the Action Plan. ‘The Action
Pian should be immediately commenced and completed.
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(4) Financing the Cost

Extemal debt of the country in 1992 reached USS 7 billion, and corresporded to double the

" GDP in that year, Reimbursentent for the debt in 1992 amounted to US$ 360 million and

the debt service ratio was over 28%, considerably surpassing the dangerous line of 20% set
by the World Bank. . At present, borrowing from fore&gn countries would be difficult. In
1992, Zambia received USS 1.13 billion foreign assistance, with grants of US$ 790 million
sharing 69%, and loans of US$ 350 million sharing 31%. This breakdown is typical and
grants averaged 73% over the last six years compared to 27% loans. Under the present
conditions, the projects should be lmplemented with grants. In the future, however,
implementation of proposed projects by borrowing should be promoled as soon as possible,
by reducing extesnal debt with the achievement of stable economic growth.

(5) Encouragement of Public Awareness of Benefi cmry-to-Pay Prmc:ple and of
‘Saving Water :

Construction costs for water supply projects are estimated as US$ 1,010 million in the Base
Scenario-Agricultural Expansion. Even though the Government is responsible to obtain the
finance, cost recovery for water supply-should be promoted to secure funds through .
revision of water tariffs and improvement in collection. Saving of water will reduce the
demands, resulting in'an overall decrease in project costs. Public awareness of Beneficiary-
to-Pay principle and on Saving Water should be encouraged.
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