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PREFACE

In response to. the request of the Government of the Republlc of
Zambla, the Government of Japan deolded to conduct a basic design etudy

on the Lueaka Clty Waterworks Treatment Plant Improvement PrOJect and

'_“entrueted the study to- the. Japan Internatlonal Cooperatlon Ageney

E(JICA) JICA sent to Zambia a: study team headed by Mikio Nakamura,
' Deputy D1v131on Chlef Flret Ba31o De51gn Study D1v181on, Grant Aid

._Plannlng and burvey Department JIGA from March 9 to 31 1986

The team had dlscu851ons on the Progeot w1th the offlclale
concerned of tne Government of Zambla and conduoted,a fleld Survey in

hLusakd Clty area. After the team xeturned to Japan, further studies

.f were made and the preeent report has been prepared,

A hope that thls report will serve for the development of the
progect and. contrlbute to the promotlon of frlendly relations between'

our countrles.e L

' 1. W1Sh to exprees my deep appreciation to the officials concerned:
_of the Government, of the Republic of Zambia for their close cooperatlon

extended to the team.

June, 1986

' J% /4/4;
- Keisuke Anta :

. . _ - President
J APAN INTERNATIONAL COOPERATION AGENCY
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. SUMMARY






| ‘_SUMMA'R'S_E-‘

. The populatlon of Zambla has 1ncreased rapldly s1nce 1ts 1ndependence in f'
'1964,1Jeq from approx1mately 3 490 OOO in 1963 to 5,660, 000 1n 1980.

‘..The ratlo of urban populatlon also 1ncreased from 20? to 50%. Dullng_

_ th1s perlod many'people had access to safe water in the ratlos of 467. -

1n the country and 70? Jn the 10 Large Urban Areas 88 of 1980(
Nevertheless, servlce levels are not so satlsfactory. For example, only
",'48% of dWelllngs have 1nd1v1dual taps w1th1n thelr plots even 1n the. 10

'Large Urban Areas. In addltlon to the 1ncrease in urban populatlon,

~such’ factors as hlgher 11v1ng~standards Jndustrlal developnent, ete.

';ﬁhave caused increased water demand partlcularly in urban areas:t

'r:However, 51nce the water supply system was not developed adequately to'
- kKeep up w1th the demand Water shortage problems have contlnua]ly been
-one of the main toplcs throughout ‘the country which has a hlgh rate of

'ep1dem1cs

' __Luééké-cit};'thé objectivetarea of-this.project"baS'been developed as
'&the capltal of Zambla CIt is: ‘the center of the natlon in terms of.
‘ipolltlcs, economy5 culture, transportatlon etc” and one of’ the most
'f.developed 01tles on the Afrlcan Gontlnent Its populatlon, whlch was
- only about 1?0 OOO 1n 1963 has 1ncreased at a- faster rate’ than that of

the country, reachlng 670 OOO in. 1985.. lts water supply system 1s meant
to Serv1ce all 1nhab1tants for an estlmated demand of 2725 000 mB/day in
1985 However, 1ts water supply capa01ty was 220 OGO m3/day,_cons1st1ng.
-l.of ‘8 surface water supply system (Kafue eystem, us1ng the ﬁafue rlver)
‘of 110, OOO m3/day and’ of a groundwater supply system (49 boreholes) of
110 OOO mB/day, resultlng 1n a water shortage of 52, OOO m3/day..

Furthermore, ‘the supply capae1ty of the Kafue system decreased to 84,000' _.

*mB/day due to the breakdown of the ‘worn-~out fa0111t1es, 1nerea31ng the
-deflclt amount to 78,000 m3/day o

In order to cope w1th thls contJnulng watel def101ﬁ problem, the Lusaka '
Urban Dlstrlct Coun01l has Slnee 1974 undertaken several studles'

. 1nclud1ng a comprehens1ve master plan,.longmuerm plan, short-term plan,



1mmed1ate improvement plen etc., a851sted by meny donor agenCJee suoh as’

the ‘African Developuent Bank and the Government of West Germeny., The .
main points of the conclusion of these studles were the need £or the;:
1mprovement/rehabllltatlon of the Kafue system, groundwater development

inprovement of the retlculatlon System, 1mprovement of admlnlstratlve

structure etc,

The Government of Zembla requested of the Government of Japan flnan01al‘-
esezstence for the 1mprovement/ rehabllltetlon of the treatment andﬁ

trenem1331on facilities, ‘the most cruelal pert of- the. Kafue system. In:r

response, the Government of ‘Fapan dlspatched a ba51c de31gn study team .

to Zamea from ‘March 9 to March 31, 1986 through the Jepan

International Ceoperatlon Agency, the official agency of technlcal o

eooperatlon of the Government of Japan.

The basic des1gn study team discussed ‘the terms of referrence w1th the-

'offlclale of both the Lusaka Urban District Counc1l and the Government -

" of Zambia. The team also conducted field 1nvest1gatlons and collected

- 1nformat10n and documente on the water supply Sltuatlon, water -supply

fac111tles, vaber sourcee, water qualltlee, squipment and materlals etc.
As-a result, it was found that the water shoztage vas w1de spread ‘a
'problem which people are struggllng to rectlfy by means of storlng water
in - buckets,: digging individual wells etc. Hence, the - 1mmed1ate

implementation of measures is considered to be fully juetlfled

Follewing further considération in Japan, it has been decided. to
undertake measures. to dlleviate the gerious water deficit.by meaus of
the improvement of facilities for water supply and water quallty,‘along-
with the on~going strengthenlng of . the. admlnlstratlve organlzatlon.
Thereiore, the measures described below for the 1mprovement of the Kafue
system which constltuteu half of the water source for Lusaka 01ty are.
inciuded in the project. This project; upon eompletlon, will decrease

the water deficit amount from 78,000 m3/day to 52,000 m3/day . -



(1) Treatméht Fééilities

|- Bumber

Equipment to be Improved.

(2) Transmission Facilities

Name of Facility
Alun Féedihg'Equipment 7 it 'Solﬁfion"Tahks,_Mixers in
S L “SolutionTanks, CGirculation
- : Pumps,  Dosing Pumps,
Pipes, Valves etc.
- Mixing Basin ' - 2 basins Flésh'Hixer
" Sedimentation Basin 30 basins | Sludge ‘Cones, Pipes;
S : o Valves ete. o
Rapid'Sand'Filtef 20 basing Sﬁpglemantal'Filfer Media,
: Sand Washing Fquipment,
: Underdrain ﬁqulgmant .
Drain Troughs, 1ow Sontrol
Valves,. Air Wash Blowers,
Upwash Pumps ete. -
Lime Feeding Equipment| -1 lot Solution Tanks, Mixers: in
N : . . Solution Tanks, Dosing Pump,
: Co Pipes, Valves etec. i
" Hame of Facility Number Equipment to be Improved.
Kafue Pump Station 1 lot Substation, Power Supply _
o o . ﬁystem, Monitoring Equipunent,
ireless Telephoné Egquipment
_Chilanga:qup Station 1 lot Ditto.
EIéctriqu&b;é 1,200 m Electric Cable
Lusaka.Waﬁer Works 1'1of ' Wireless Teiephone Equipment

(3)" Electrical, Instrumental and Communication Facilities

‘Name of Facility . Number . -Equipment to be Improved.
Kafue Pump Station - 4 Pum é; Motofs:ﬁelivery
. . : : Valves, Ventilation Duct,
: : Floor Drain Pumps, Pipes etc.
.Chllaﬁgd Pump Station 4 bBitto.
2 Surge Tanks {RC}, newly

- thl&nga:sﬁrge Tank .

" provided. -




Vehicles . ‘
one truck of 3- ton max1mum loadlng capa01ty and two four—wheeled

wagonS .

The Japanese side will undertake the supply and 1nstallat10n of the

above-mentioned equlpment and materlals, 1nclud1ng shlpment from Japan:

_ to:Tanzanla and inland transportetlon from_?anzanla_to Zamb;ef The[:

Zambian gide will undertéke the installation of substations ahd-cables,

.Costing 18,000 kwacha. -

The time perlod prov1ded for d951gn1ng, manufacturlng and 1nsta111ng the
equlpment and materials w111 be 27.5 months after the . 51gn1ng of the
Exchange of Notee. Included in that perlod w111 be 21.5 months for
designing and manufacturlng.__The respon51ble agency of the Government

of Aambla is ‘the Mlnlstry of Decentrallzatlon and - the executlng agency

‘of the’ prOJect is the Water and Seuerage Department of the Lusaka Urban'

_Dlstrlct Council.

~ The dlrect beneflt to be reallzed by the executlon of thls pro;ect is. to

1mprove the serious water deflclt by Steadlly supplylng Kafue river
water with 1mproved quallty, Be51des the above- mentloned dlrect
benefit, téchnoldgy transfer through.thls progect is expected toebe_a
boost Lo the overall teehnological progress of.ihe technical staff ofe
the Water and Sewerage Department, and. also contr1bute greatly to the
1mprovement of c1blzens' Jiving standards. Thus, thls progect 1S
con51dered to be fully Justlflable for 1mplementat10n as a Grant Ald

Programme of the Government of Japan.

Structural change and an increase 1n the operatlon and malntenance staff

of the Wdter and Sewerage Department of the Lusaka Urban Dlstrlct

-Coun01l whlch is responsible for the operatlon end malntenance for the =

vater eupply system of Lusaka,'WIll not be necessary because thlS:
Project is not expansion but rather 1mprovement/rehabllltatlon of.
eXisting facilities. Further, it is. expected that the faell1tles will

be more properly operated and maintained as a result of the'";



.1mprovement/rehab111tatlon, 51nce the work is to' be done with the

.emphasl on ease of operatlon,e gq manual operation. Towards this

-_“ob]eotlve, tralnlng for operators 1s also belng considered. . In terms of

~ the prospectlve flnan01a1 s:tuatlon resultlng from thls progect sound

.':f.manegement will. oontlnue, based,on fair collectlon of water tarlffs,

=;s1nce the 1ncrease in revenues w1ll exceed ‘the increase in expenditures

Tor operatlon and malntenanoe.

=When thlS prOJeot isg completed,”obher 1tems of the I"1'111nrledie:te'
Improvement PrOJects", partloularly those deallng w1th distribution '
faollltles, need to be undertaken 1mmed1ate1y, in order 6. oomplete the

1mmed1ate 1mprovement programme for the water supply system of Lusakay

.'dIt should be noted that, 31nce the populatlon is expeoted,to increase.

:w1th the rise in 11V1ng ~gtandards, uater demand is also expected to
_1ncrease, resultlng in serlous water shortages in the future.
tConsequently, it is necessary'to establlsh a long~ term plan,and start
1mplementatlon as soon as practlceble in order to eusure an adequate

fwater supply system in the: years to come._:






~ Chapter 1 INTRODUCTION






CHAPTER 1. INTRODUGTION

;The Brltlsh protectorate of Northern Rhodesla gained 1ndependence in

._ 1964 under “the. name of the Republlo of Zambla. blnoe then, Dr. Kenneth
Dy Kaunda has been the pre51dent as well as the commander-in-chief of
“the mllltary forces and the leader of the Unlted National Independence
:Party, the 51ngie polltloal party of éambla.

Eoonomlo 1ndependence has been the most important pollcy of Zambia since
'_1ts polltlcal 1ndependenee.; Its basmc pollcy has been, therefore, to
_dlver31fy 1ndustrlal development other than the copper industry already
_developed. As a result of the prosperous development of the copper
sector and 1ncreased government expendlture, agrloultural manufacturlng
}and construotlon sectors which rely on domestlc demand, made good
progress-untll the oil crlsls in late 1974. Since then copper prices
have decreased due to the world depre551on brought on by the oil crisis,
-and the economy of Zambla has been stagnant, resultlng in a substantial

deorease in foreign exchange reserves.

In the meantlme, urban populat1on increased and the Clty of Lusaka was
no ‘exception. Ibs. populatlon was only some 200, OOO at the time of the-
-1ndependence of Zambia but 1t Was over 700 OOO 1 1985, This populatlon
increase also increased water demand. The water source of Lusaka
consists of the Kafue rlver, runnlng 50 kms south of the Clty, and
.groundwatex'(AT boreholes and. 2 springs from: quarrles) Although the
Kafue river is a stable water source, its supply system does not.
function well and supply decreased to'8£,000 mB/day at present from the
rated capa01ty of 110,000 mB/day, as faollltles 1nolud1ng treatment
plant, pumplng statlon, Chllanga booster pumplng station etc. have not
" been properly malntalned and therefore have severely deterlorated The
supply of groundwater is not stable, as 1t was 115,000 m3/day during the
rainy season of 1985 while it was 108 000 m3/day in the dry season, 10%
less. Thus total supply capacity of Lusaka ig estimated to be 192,000 -
199,000 m3/day, which is far less than the estlmated water demand of

272,000 m3/day, resulting in a continuous water shortage in Lusaka.



In otder to solve the probiem it is nessary to 1mprove/rehabL11tate the
exlsbing fac111tles ‘and 31mu1taneously to construct new fa0111tlee.. The:
Lusaka Urban District Gounc1l undertook the "Immedlate Improvement
Progects" in 1985, with the aim at. flret of 1mprov1ng the ex1st1ng
facilities conelderlng the deterlorated flnanclal 51tuatlon. Among the
proposed facilities, a treatment plant and Dumplng statlons, ahieh aie-
the key pafts of the Kafue system,.were requested of the Gove:hment of

Japan as a grant in aid.

In response to this request the basic d851gn study team headed by Mlklo

Nakamura, deputy'head_of the Flrst Basic Deelgn Study DlVlSlon, Grant

Aid Planning and Survey Department Japan Internatlonal Cocperatlon'

Agency, was dispatched to Lusaks from March 9 to March-}1, 1986. The:
basic design study team held diecuseiOHS'On'theKCOntehte of the
“requested assistance with the OfflClals of the Lusaka Urban Dlstrlct_=
Council and the Government of Zambia. The team also collected data on
and made field 1nvest1gat10ns of the water supply_fa0111tlee,_water

sources, water quality,_water supply eituation, equipment and materials.

As a reeult; the basic mattere_agreed uﬁon-ty the officers of the Lusaka
Urban District'Coﬁnoil and the Government of Zambia and the team were
recorded in the "Minutes of the . DiSCueeioﬁ" and Signed'by both sides,
The "Minutes of the Discussion' and euch items as a list of the members
of the ‘study team, echedule of the fleld survey, list of +the |
:1nterv1eweee and list of documents collected are attached 1n the

appendices.

This report is compiled regardlng the ba81c de31gn of the Kafue wvater
supply system and the most’ approprlate size and comp051tlon of the
facilities for 1t on the basis of an ana1y51e of ‘the’ fleld

investigations, collected data and information, ahd the varlous

discussions conducted in Japan,
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" CHAPTER: 2. BACKGROUND OF THE PROJECT

General Conditions in the Republic of Zambin

_ Zambla is loeated 1n central southern Afrlca, ‘and extends from 8 to
18 South lat tude and from 22 to 34, sast longltude. It is an inland

country, surrounded by 8 other countrles, i.e.; Tanzania and Zaire in

the north Malaw1 and Mozamblque in the east, Zimbabwe and Botswana in

' _the ‘south, - and Namlbla.and:Angola 1npthe west. -

All of the country (total area of 752 614 eq. km) is a m11d plateau,
ranglng from 900 to 1 500 meters 1n altltude, except for a hlghland area
of about 2 OOO meters elevatlon in the north borderlng on Tanzania. The

vegetatlon of the prateau is made up of grassland, sparsely wooded

~which is called savanna. - The Zambezi river, flowing from west to east-

thlough the southern border and into the Indian. Ocean through

Mozamblque, together with its trlbutarles, the Kafue river and the

: Luangwa_rlver,'and the lakes, hae created fertlle land and contributes

greatly to agricultural activities in Zambia.

.. Zambia has a cool, comfortable climate throughout the tropicai'area.

-Equatorlal prevailing westerlles, brlnglng rain between November and_
Aprll, have. a favorable influence on its agrlculture, as rich ralnfall
: brlngs good harveste oontrlbutlng to the -national economy, while poor

‘ralnfall results in poor harvests and drought.

Gross domeetic product=(GDP) of Zambla was A 7 bllllon kwacha in
1984 with GDP per capita of 765 kwacha, amounts of which are equlvalent'
to-?OO mllllon US dollars and 120 US dollars respectlvely, uging the

_conversion rate of 6.5 kwacha per US dollar. Although the Zambian

government has been divergifying ils economic activities, the mining and

=quarrying sector is high with 30 Z of the national GDP. The shares of
'agrlculture and 1nduetry are etlll only 10 % respectlvely. As a result,

'the natlonal economy 1s greatly influenced by the prlce of copper. Due

to low copper prices: assoc1ated w1th the rece581on in the world economy



2.2

'exports_are declining in contrast to the increage 1n imports, and

therefore Zambia is faced with severe economic hardships.

Modernizedfindustries, represented by the miﬁiog and quarrying

‘gector, are located along the railway lines, from Copperbelt Province in

the north through Lusaka, the capital city, to Livingstone in the south,

'g1v1ng rise to 31zable cities along the railway lines, and agrlculture
is developed outside of these areas. The earning inbalance between

- ‘minihg, quarrying and 1ndustry on the one hand, and the agrlculture

sector on the other hend'has iﬁduced rural-urban. migration.
Consequently, the 20 5 Z of the tota] populatlon who were urban dwellevs
in 1963 1ncreaeed to 43.0 % in 1980 and reached 50,0 % in 1985.

According to.theflatest statlstlos available, in 1980 the populatlon of

Zambia was 5.66 million with a population density 8 persons per sq. km.

National Development Plan

Zambia eslablished its First Nabional Development Plan (1966-1970)
to follow the Emergency. Plan (1964) and_the'Tfansitional_Plen (1965—
1966), which were implemented after indepéndence in 1964. The First

- National Development-Rlan'wes:designed to promote self-reliance and

eeifeeustaihed growth aincluding Zambiaﬁiéation of mahpower and to

dlver31fy 1ts economic act1v1t1es away from an. economy monopolized. by

copper, with the alm of adgustlng the earning 1mbalance between the

“urban ‘and rural populatlons._ The econonlc growth rate durlng the First

Plan was 10.6 percent per annum.

The" Second Natlonal Development Plan (1972 1976} with the same

'=ob3ect1ves as the Flrst Natlonal,Plan was launched in 1972 one year

later than’ soheduled Attainment of the objectives was difficult due to
the border closure by Rhod031a (now Zlmbabwe), the o0il crisis, the

coneeouent collapse in copper pTlCBS and the Jack of skilled manpower

(due to Zamblanlzatlon)

The Third National Development Plan was scheduled to be launched



‘after the end of the Second Plan.'Howevery'it was postponed due to the
subsequent, economic depression and the deteriorated trade imbelance, and
‘was actually launched in JanUary 1980, covering five years up Lo
Décémber_1984. Its basic poiicies were not different from the previous
Plans, emphasizing regionel development, pafticularly in agriculture..

The main objectives were as follows!
1) Promoting economic development along socialist lines in
conformity with the National Philosophy of Humanism.

2) Prov1310n of galnful employment opportunities teo the local
labour force by adoptlng labour-intensive teohnology..
3) Dlver31flcat10n of the economy, redu01ng its heavy

dependence on copper.
4) Regional development and agficﬁitural development.

5) Settlng up - of v:llage dnd small scale 1ndust11es, utlllblng

domestic materlals.'
6) Exploiietion'of;minerals other then copper.
7): Redueing inCOme imbalance.
8) Pfomotion of ZambianizaﬁiOn;

9) =Impfoﬁement of{educational and‘training faoilities_with the aim

of manpower deVelopment.

'{O) Stebilization of commodity prices:

The Fourth National Development Plan which was to commence in

January 1985 will be announced in early 1987,

The objective of the water supply eector which was a'conmon point in
all plans from'the‘Emergency to the Third, was to provide safe'potable
water to as many people as possible. Attainment of the obJectlves was,

however, incomplete due to economic depr6351on caused by low copper
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2.3.1

prices, and to the greater emphasis on the rural sector with less

emphasis on the urban sector.

Institution of Water Supply
Administrative Organization

| The Government is unifying the nation and the tribes, of which:there
are 73, divided according to language, customs, ete., with the'nationel_
slogan of “One gambia One Nation'. However, its centralized syetem has
brought on adverse effects to. some degree so that the Local
Decentralizabion Act was amended in 1980 wlth the aim of.strengthenlng
local admlnlstratlon. In line with this amendment, the Ministry of

Prov1n01a1 and Local Government changed its name and function to the

' Mlnlstry of Decentralization. 'Its organizational chart is Shown in Fig.

o2,

.Locél'governnent —557.distriet eonncilsi— is theoreticélly.

responsible for the developnent coordinetion,:construction, Opefétion-

and malntendnce of - the publlc water supply system both in urban and

rural areas, and the Dlstrlct Councils are under the control of the

1M1nlstry of.Decentrallzathn, quever, in reality, the Department of

Water Affairs in the'Minietry of Agriculture and Water Development is

o aesisting the Dietriet Councils financielly and teehnically in the

:planning, implementhtien, operatien-and‘meintenance'of water supply

schemes in many'rural areas due to the lack of quallfled personnel on

the D1strlct Coun01ls. Even the relatlvely well- establlshed Water

Affairs _' Department (See Fjg. 2.2} 1n the government whlch is-
- empowered by the Water Act of 1964 to control water rights, has also

been faced wlth dlfflculty in f1111ng its posts with qualified

f personnel The legally establlshed professional p051t10ns in the

Depaxtment ‘were never filled, in partlcular the posts of water

'englneers. As of.January 1983, eight professional slots were not rilled

‘ont of the regular total of 22 posts. Due to the development of the

country, major améndments of the Water Act were requifed. A new draft
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Fig.2.1 Organizatién Chari
Ministry of Decentralization
Proposed in 1985
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was submltted to the Cablnet in 1981 in order to clearly define the
DWA'S responsibilities, for example, approving all contracts and designs
' for_publlc water supply schemes and acting as technlcal adivisor to

local governments on water supply SGhemes.

The ten- year plan for watef'suppiy can only be pub into practice if,
:ambng other things, skilled manpower is employed. Fof.that purpose, the
trengthenlng of local gOVernments, namely District Councils, is
designated in the ten year Plan. Figs. 2.3 to 2.4 show the proposed
ofganizaﬁional charts Qf'the:Districﬁ Councils. The Organization of
Water and Sewerage:Departments in Large Urban'Areas as shown in Fig. 2.3
constitutes projéct, accounts and operation/maintenance. -The number of
fStdff to be required in 10 LUAs by 1990 is estimated to be 65
.prbfessionals, 180 sub-professionals or techhicians, and.?OO.skilied
laboﬁrers, assuming that the number of depaftmént staff_is proportional
to the population based on the staff number of LUAs of 150,000
populatlon of Fig. 2.3. 1t ig proposed that the departments in the 47
dlstrlct counclls as shown Jn_Flg. 2.4, located in rural areas are to
empha31ze operatlons and maintenance, dlfferent from those in LUls. The‘
_ responsibility foy Small Urban-Towhships {water source is mainiy surface
#atér) aﬁd for-furél areas (QatefISOurce is groundwater and point Suoply
is the nredomlnant dlstrlbutlng system) is clearly divided among A7 -

dlStFlCt coun01ls.

2.3.2 Responsible Institution

‘ Among the total of 57 district councils, ten large district
'_céunciié, called ten Large Urban Areas (LUAS), cdnstitutiﬁg 33 Z of the
populatiqn:of Zambia, are responsible for'water-Supply in the respedtive
10 LUAs (Refer to:Table 2.1 and Fig.'2f6) The remaining 47 district
councils are further divided into 75 Small Urban Townships (SUTs) and
rural areas. Population in the former amounts to 7%, while in the

latter,'population is 60%Z and the area coverg almost all of the-céuntfy.
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POPULATION BY PROVINCES AND URBAN AND RURAL AREAS

. 1974 b 19681980 1965-1974 19831949
1980 | Sampis Census 1969 19583 - | Average annisal Avarige anaval | Averspo anaval
- centug Final Resules . Cemtus | Censey groweh rats (34} |- growth rats (3} | growth seva (%)
Totsl Zambla  wee - we | 5661808 HET1.000 . | 4036995 | Jasevec| - 31 | T 29 28
Provineesy ) ; . S . RO B o
Central : .o oo | osins0s | o 397000 ¢ | C3s8ess | 309.407 13 21 25
Capperbelt .. o 1,251,178 1,046,000 - . 816,309 543,445 39 51 7.0
U OBASEMM e e ae 650,302 570,000 509,515 479,866 2.3 3 Lo
Luspula e o we ] 420966 32000 | . 335584 357,013 L9 0,9 =L8
Lisaka T 671054 522,000 :353,975 195,757 <83 &.1 - igd
Morhesn . e e 674,750 | - - 584,000 i 545094 | - 563,995 2.0 14 -8
NorthWasteen' ... 302,558 242,000 SBT3 | < 2us189 24 0.8 1.5
Sauthern e 671923 | 534000 - 494,044 466,317 1.0 1.5 10
SWestsen .l 486,455 460,000° 1 410,097 | . 352480 1.é 13 .
Large Urban Areus; . - e ; - ’
A Chilllabiombwe .., 41,928 56000 | 44882 | " .34.168 3.0 47 4.6
a2Chingols - . - .. 145,869 134000 - 103,252 59,517 32 153 2.6
3KIBWE coe eer e i143.635 |- 99.000 65,974 - 39,522 7.3 5.4 4y
4-Kalulmhl e e s9.213 | - 41,000 32272 | 21303 57 4.7 71
CKIowe v e 314,794 251,000 ‘199,798 123,027 4.2 b = B4
£ Wvingitons. .. .. 71,987 © 58000 ¢ | 45243 |- 133026 43 5.0 5.4
tpluanshya’ .. .. | 132,064 | 121,000 96282 | o 75312 19 46 . 42
Plusaka'. . e ‘538,469 401,000 : | 282,05 | T j3,i46 &8 8.9 134
§ Ml L 149.778 . 136,000 | . 107,802 | % 80409 1.0 A7 - 50
foNdola o i 282439 229,000 159,786 92,691 5.3 74 2.5
Total - Urben. (lndudln; C : . i .
amallurban areas) - ... [ 2,258,519 1,663,000 1,192,116 715,020 N A 89
Towl Rurdl - L. L. ] 3403282 0 3,014,000 2,864,879 | 774484 L4 - e . 05
L Peremncagaleban .. 1. 399 | 356 9.4 20.5

Mneludws 665 rallway travellers.
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Table 2.1 Water Supply Responsibilibies

Type of Supply | No. %or Piped . Small Piped Point Supply
. : eme Scheme ‘ (Ie 1)
Gategory v leoeom 0 e oM C 0/M
Large Urban 10 | DC _ : - - - -
Areas : ' : ‘ _
" gmall Urban 75 | DE(19) e ] - DWA nC
Townships Mines or
' Parastatals(?) '
o DWA(49) | |
Rural Area - |- owa | DC DWA De
or
DWA
Cé' Constructlon ' : . DC: Distfict:GOuncil
© O/ M: Operatlon and Maintenance DWA: E@ artment of Water
fPairs

{Source:' Decade Report, 1983]

The respon31ble 1not1tutlons for water supply in these 75 SUTs are 3u

-different. The dletrlct coun01l° are nespon31b1e in 19 SUTS and

companles on mlnlng and parastatals are in 7 SUTs. The remalnlng 49
SUTs cannot take respon81b111ty due to 1ac& “of quallfled manpower . ‘and

1nsuff101ent budgets, ana the Water Affalrs Department assumee

_ resp0n81b111ty instead of the dlstrtct councils. -Construction of water

2

: supply systems in rural areas outside of the SUTs is done by the Water

Affalrs_Department “and dlstrlct councils are respons1ble for its-

operalion and maintenance.

Conditions of'Distfibution and Water Supply Facilities

Water resources in Jambia consist of surface water and groundwater.

Most of the surface water comes from the Zambezi river system because

.mOSu of the national terrltory belongs to the catchment of the magor

tributaries of the Zambe21, namcly the Kafiue and the Luangwa.

'Unfortunatety, there ‘is a constralnt in u51ng the surface water as pumps



are necessary te extract water, since cities located on the pleteau are
higher than the river bed generally by approximately 300 m. and are-a
long way off. 1In the case of LUAs with many users of the water supply,
it is neceeeary to construct, operate and maintain high-1ift pumps and
long-pipelines but. LUAs Cen'manage them financially and technlcally. On
the contrary3 it is dlfflcult for dlstrlct ‘councils in rural areas to
manage them, and 1nstead they tend Lo rely on unstable and uneanltary
sources like nearby streams and shallow groundwaber. ‘The groundwater is
widely distributed throughout the country with some exceprions in the
areas where 11mestone is predomrnant like the Lusaka zone, where the
yield of groundwater is generally small. Nevertheless, it dis adequate

as the water source for rural areas with a small number of users.

of the total population in the'country,.46 percent were’provided
with an acceptable water supply in 1980 as shown in Table 2.2. The
ratlo of the water served population is hlgh,ln the cities and low in
'rurai areas —-- 70 percent in LUAs, 45 percent in SUTs and 32 percent in

‘rural areas.

Table 2.2 Water Served Ratio and Water Source, 1980

Category [No. 'Po.ulafion' Population Serve é' Wat S |

o (thousand) | - (t ousand) _ (o) Surface ggggiéﬁ)
| : water
LUAg 10 11,900 1,330 | 7 | 90 10
SUTs {75 | 540 240 45| 75 25 .
Rural Area 3,240 _ 1,040 : 32 ook 78
Total 5,680 . 2,610 . 46,

LUAs: Large Urban Areas
SUTe. Small Urban Townshi

: Small Piped Suppl t
[Source Decadg Repogg y19§s o

-2 0 -



Water treatment plants with sedimentation, rapid sand filter,

chlorine disinfection ete. are provided for the water supply systems of
LUAs where water demand is large, and, therefore, water sources are
mostly surface water. 'In these LUAs, about 48 percent of the population
has prlvate taps on the premlses while only about a quarter -- 27
percent in SUTs. On the other hand, 1nhab1tants in rural areas are
obllged to carry supplled water to thelr plots from 100 to more than

1y 000 meters distance because rural water supplies are made up of peint

"~ supplies.

As mentioned above, less than 50 percent of the populatlon have
nearby water sources. As a rbsult the rate of disease caused by poor

ganitary conditions is high (See Table 2.3).

Table 2.3 Number of Outpatlents of DlSBaSSS caused by
Mal-environmental Conditions - T
{1980, under 15 yrs old) -

Major Cause = Canses Percent of Total =
' = Treated Outpatient Attendance
REot ?ﬁ?ﬁéﬁﬁﬁ?’ e S
Diarrhoea | 749,000 12
~Injuries : 584;000 9

Malaria - : '523;000. 8
Diseages of the:Eye : j337;QOO 5
Bilharsia 201,000 3
Diseases of the Ear | 149,000 2

Scabies | 141,000 2

Disease of the Teeth _137;000- 2

Ulcers (Skin) _ - 69,000 1

Total . 12,000,000 | 63

[Source: MOH/Bulletin of Health Statistics (Vql.?)_1980]



2.5,

National Water Supply Plan

2.5.1 General

Zambia sets the follow1ng targets for the 1mprovement of the water
subply in. the Third Natlonal Development Plan (TNDP).
(1) To ensure supplies of permanent water of accéeptable
quality and quantlty to as many users as ‘possible.
(2) Toprovide for effective conservation and pollution

control measures.
" {3) To regulate vater use rights properly so as to

satlsfactorlly meet the water requlrements of various

groups of users

(4) To establish national and regional water autliorities.

The year 1980 marked the start of the Internaulonal Drlnklng Water

Supply and Sanitetion Decade which has been declared by the United

Natlon General Aosembly._ In response, the Zambian government
eetabllshed,a ‘decade program in 1983, with the aim of prov1d1ng ali
people with safe drlnklng water. The Government developed four-

alternatives with two parameters of 1mplementat10n,per10ds (I984 1990

'and 1984 - 2000) and levels of. serv1ce (h1gh and low) The - populatlon of

5 680 000 in 1980 is estlmated to 1ncrease by 1,780,000 to 7, 460 000 in
1990 and agaln by 2 050 000 to reach 9 510 000 in the year 2000, ThlS

1ncxeased populatloﬂ plus the unserved population of 3,070,000 1n 1980

are to be prov1ded with safe water accordlng to the plan.

The plan also estlmated the requlred costs of four alternatlves
based on the per capita cost. The total coet as ehown in Table 2 4

ranges from 295 to 624 mllllon Kwacha at the pre auctlon cost, which is

equlvalent to 31 to 65 mllllon Kwacha per year. As the expendltures for

LUAs, SUTs and rurel ‘aréas were approx1mate1y 16 million Kwecha, two to

' Pour tlmes expendltures will be necessary to achieve the plan. Further,

it is streseed that manpower developmenf and str engthenlng of water

undertaklngs will be crucial matters in addition %o financial matters.

The objectives of the water supply sector in the annual plan is in



line with the Decade Plan., The objectives in the 1986 annual plan are
‘sel as fdllows; '
(1) To improve the supply of acceptable drinking water and raise

the standard of sanitation for both urban and rural communities.

(2) To control and manage surface and ground waber resources
and explore the ground water-potential_for variousdevelopments

throughout the country.

Table 2.4 Capital Expenditure for Water Supply | _
- {Unit: million kwachal

Alterative 1 2 3 a
Service Level | High Low :'Hiéh . ng‘-'
_1m_blen:ier=1taiﬁi0n | 198e | rem 1984 | 1934:- E
Period 1990 |~ 1990 |~ 2000 |~ 2000.
| 'L:,UA:S '.1_3.'1. o | o 1
S.UTS 137 ° | 103 236‘ 1 -.1_87'
Cural Area | 120 | e | 141 | o
“Total | 390 295 624 égs
Per Year 65 ‘| m 31

ESohrce: Decade Report, 1983)



2.5.2  Water Supply Plan

Water shortageseoecur thrdughout'the'ceuntry, particularly in urban
areas. The 3.2 befeent increase in the national population per year and
increased industrial’ development has not correspondingly been met with
an extentlon of water provision systems although expendltures by 1ocal
authorltlee on water and sewerage schemes increased as shown in Table
2.5« This has eebeequenflf resulted in water shortages, especially in
the urban areas. To cope with the problems, emphasis is laid on
improvement and rehabilitation of the ex1st1ng water supply facilities
which seemn effeetlve with relatlvely small expenditure. According to
the 1986 Annual Plan, water supply coverage is planned to reach at least
50 percent by 1990. '

Assistance from various donor agencies'Has enabled the local
authorltles 1o 1mp1ement their water supply*pro;ects. Taking ah example

_ from the 1986 budget, 24, 69 million kwacha or 72 percent of the
-expenditures of district councils under ‘the Mlnlstry of Decentrallzatlon
comes from forelgn loans (refer to Table 226)  Nine out of 10 councils
are located along ‘the rallway 11ne'—.developed belt - from the
”Gopperbelt Prov1nce through Lusaka to the Southern Prov1nce. Table 2,7
shows expendlturee of dlstrlct coun01ls assisted by the Water Affairs
'Department w1th -the increase of the grant element from foreign aid. 86
:epercent of 37.58 m11110n kwacha invested by the Water Affairs Department

' comes from forelgn loans and grants,

Table 2.5 Expenditure on weter and Sewerags Scheme
_ (Unit; Kwacha)

1982 7553 1984 1985 TTotal

410,000 4,445,588 8,392,555 14,049,000 27,297,143

[Source: Fconomic Review and Annual Plan, 1986]
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CHAPTER 3 GENERAL CONDITIONS IN LUSAKA CITY

3.1

General Condition

Lusaka_oame into existencenin_1905 when a railway station was
eStabiiShed. At that time Zambia was'admihiStered by two separate
reglons, name1y5 North Eastern and North Western Rhodesia. The two
regions were 301ned in 1971 .to become Northern Rhode51a, and Lusaka
which is lo¢ated on a hydrodome, ranging from 1, 260 to 1,300 meters in
altitude, was selected in 1931 as the sultable 31te for the cap1ta1 due
to'its-eentralrty and the favourable climatic conditions. The dry
season extends from April to September ehile the wet season is from
Ootober +to March: Mean annual precipitetion in Lusaka is about 800 mm.
The mean monthly temperature is the lowest from June to July (16%) and
the highest in October(24 e). |

The populatlon of Lusaka, whlch was only 54,793 in 1954 lncreased to
262 425 in 1969 due to rapld econonic development and the resultant
rural- to—urban mlgratlon since independence of the country in 1964.

Subsequently‘the populatlon_has increased and amounted to 526,000, 10~

‘percent of the natlonal_populatlon with a populatlon density of 15

persons per hectare in 1980. Considering recent populatlon growth rate,

it is assumed to have already reached 700,000 in 1985.

Greater Lusaka was created in 1970'wheﬁ the aree under the

;Jurlsdlctlon of the Glty Coun011 was eytended from 93 sq. kllometers Lo
_360 mb_krlometers. A commer01al area is developed near the rallway

station and an industrial area extends to the west. To the east of the

rallway statlon, government offices are located and further east is

located a hlgh—eost hous1ng area with less than 40 persons per hectare.

A low-cost housing area with high density of more’ than 100 perSohs per'.

heetare in the north and south surrounds the high-cost housing area and

government offices (refer to Fig.3.1). Hou81ng construction and

=development':did‘not keep pace with rapid urbanization and raised living

standards,:resulting in a housing shortage with about 30 percent of

"~ dwellings occupied by squatters.
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3.2

3.2.1

Zambie, inclnding Lusaka, is rich in electricity whieh is penerated
by both hydropower and. thermal power. Thanks to rich water resources,
hydropower electr101ty generation is greater than that of thermal power,

which enables Zambia to export to the nelghborlng countries.

‘Water Supply Systen
_Administrative:Oféanization

The Water and Sewerage Department of Lusaka Urban Dlstriot Couneil
(LUDC) is divided into elght sections as shown in Table 3.1 and Flg.
3.2, of which seven sections excepb the_sewerage sectlon ‘involve water
works. Kafue‘Wéter Works section.operates and maintains the Kafue
system which extracts water from the Kafue river and eonslsts of such -

facilities as intake, transmission, and treatment faellltles. The

" established number of the staff of this Section is 129 (See Fig. 3.3),

of_which'16 staff‘positions at management 1evelS'like”assistant

superintendent ‘foreman etc. are left vacant.

The Lusaka Water Works Sectlon operates and malntalns borehole pumps

whlle the Dlstrlbutlon Sectlon controls dlstrlbutlon fa0111t1es such as

reserV01rs, pumps and pipes. These three Sectlons are allocated many -

staff 1nclud1ng operators. Water quallty analy51s of wate? sources,
treated water and dlstrlbuted water is the work of a laboratorj section,
Other Sectlons concernlng water works are’ admlnlutratlon, f1nance and
development, the functions of which are evident as the names of uhe

sections denote.

=20 =



Table.3.1  Legally Fixed Number and Presently
Employeed Number of Water and Sewerage

§)¢par’tment (As of. Déc. 13_,1985)
Class Senior | Middle | Lover |Official| NJC | Total
Section Managen. | Managein. | Managem, | Clerks. '
Management 3 (3) - - - - 3 (3
Development — 10 (=) - 3.(‘) : - 13 ()
Kﬁfu_e Water Works LD 12D | 6| 2 (2) .88.(85) 129('11.3)
Lusaka w_at_:er works]| 1 D] 8¢ | 2 @y| 3 (':é)'. 148(139) | 183(169)
Distribution ROt ® | 2 aey| 3 @ 15_i'(134) ':'192(-:16l1).
Cseerage | 1| 60 | 0G| 6® | 20| w008
| Laboratory 1 (l) 2 '(.2): ~ 4 (1'). - 6 @
Filr.fail"!ce. | 2;1). : 8:(2) 32 (24) | 59(35) - .101 (63)
'Adm'mis_'trafiori NI 2 () 2 @] 9 (é).- 8 (6| 230
Total 12311 | 6333 | 130C102) | 89(58) 670(635) | '973(839)
( ) ¢ staff p:;esentlg .em:ﬁl.oyed |
NJC Nationzgl Joint Council‘ emplo’&ee, coﬁsisting’ of mainly

~artisans and laboures
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