Since the existing mixers are provisional ones, new mixers are to

be provided to meet the replaced solution tanks.

Type: -~ Propeller type -
Material: 85 |
Motor: = - 1.5kW, 400V, 50Hs
' Quantlty " 3 sets

5) lee Dosing Pump
Slnce the existing pumps are worn- out and thus not possible to

contlnue to use, they are to be replaced by new ones.

Type‘l Manually'operated stroke controlled dlaphragm
: type
Capacity: 1.6 1/min to 16 1/m1n x 40m
Material: - SUS 304 for wetted part
CMotor: - 2.2kW, 400V, 50Ha
.Qﬁéﬁpity; 2 sets (1 for gtand-by)

6) Pump for Washing _
Pumps are newly prov1ded for the durable functlon of llme feedlng o
equ1pment. Pumps will wash out slurries attached to the inner

surfaces of. Solutlon tanks, dosing pumps, plpes, Valves etc.

Type. Slngle.suctlon volute pump
Capacitys 0.20%/uin x 20m .
Dimension: :SOmﬁﬁ _

Matgrial: Casing; FC

Impeller; FC
o Shaft; SUS 304
Motor: " 1.5kW, 50Hz

. =Quantity: 1 set
7y Pipes;énd Véives
' ILine Solution Tank -- Dosing Pump-- Dééing Point
| | SGPW 1 lot

4.3.3. Transnission Facilities

' There are two main transmission facilities, i.e., the transmission

pump stations at the deue Water Treatment Plant and the Chilanga
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Booster Pump Statién in -the water supply system. Thefobjective qf the
project is the recovery of -the capacity of each pump étation.from=the'
existing 84,000m3/day to 110;000m3/day (76.4m3/min)'by"means' of

necessary improvement of the exisﬂing equipment.jHowever, the existing

transmission main (nominal diameter =

project.

4900mm) will be ubilized in this

" The conditions of the existing pump stations are as follows and the

improvement will be done based thereon:

Kafue Transmission Pump Station

‘Chilanga Booster Pump Station.

Transmission

-Two out of the four exisbing «Three out of the four existing
amp pu%ps are operable but are worn pumps -are ‘operable but are worn ouf]
\Impellers are damaged by .Same as noted on the left
cavitation and corrosion
Motor -.Since'syhchronous motors are .Same as noted 6n the left
for - g used, .. . maintenance . and . i
Transmission | management thereof are fairly
Pump difficult.. " And mis-operation
due. to ' this difficulty is
causing the breakdown of the
equipment : :
Delivery .Deliyerg valves. have besn . ..Samé as noted on the left
‘Valve réplaced by new ones every 3 . :
of : to 4 years” due to cavitalion
Transmission | and he existing valves are
Pump also dameged by cavitatipn.
Others Ventilation of the pump room

is very poor

«Seme as noted on the left

—109 —



(1) Design Criteria

«  Friction Loss.Goefficieﬁt
for Transmibsion Mains C =120
. Amount of Water to be | : |
.Transmitted: ©110,000m3 /day
_ ' {764 4m> /min)
. Aﬁount of Water to bhe _
Pumped' o 76f5m3/min

. Ba51c Water Level and Head

Ttems - - Kafue Pump Station® | Chilanga Pump Station

'Wﬁtér Lefél'on 1 ; : ‘

-the Suction Side © 329818 - 389!

Water Level on the | o o :

Delivery Side . 37891 _ : 4298121

Total Head _ _ _

Gross Pump Head 901 51 509121

- ' - 149.5m 155.2m

Head Loss in . 84.81u © 84.17m

Transmission Main

Loss of Pumps 2.0m 2.0m

"Total Pump Head - 236.3m ' 241.37m

: f 2420 ' ey 242
(Note) Although the total.pump heads at the Kafue Pump Station and
the Chllanga Pump Statlon,show 5m difference, the total pump ‘head for 1
the pumps at both pump stations is set to 242m taking the
exchangeability of pumps between thése pump stations.
(2) Pump

Only two out . of the four pumps at the Kafue Transm1381on Pump

_Stat10n.(No.1 hlgh 1ift pump Statlon) and three out of the four pumps
__at Chilanga Booster Pump Station (No. 2 high- llft pump statlon) are

currently worklng_apd neither pump station has the capacity of

trénsmitting=T1O,OOOm3/day.f Moreover, neither of the two pump stations

has any stand-by pumps énd even the operable pumps at both stations are

SEVerély deteriorated. From the point of view of maintainance and
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managemeﬁt; therefore, ali of the eight pumps at both Staﬁions_are to be
replaced by new ones Jn this project. . N
Considering that 110 OOOmB/day water to be. transmltted is dellvered
by three pumps in action and that one stand by pump is prov1ded at eaoh
pump Statlon, the capacity of the pump is computed as follows:
Capacity of Ghe pump = 110,000m>/day s 3 sets
“ = 25.5m3/mih/set

Al though the ex1st1ng pumps are of two- stage volute type, multi-
stage volute pumps are adopted for the Project because of easy
malntenance and management thereof and of 31mp11c1ty ‘of pipings.
Consideéring durability, stainless cast steel which has high strength is
used as the material for the impeller of the pumps. This.matérial is
more resistant against corrosion due to cavitation than-BC which is-ﬁhé
material of the 1mpellers of the existing pumps.

Type: _ Horizontal shaft, double suction,
. multiustage volute pump

'Diametef: ' $450mm x $250mm

Delivery Amount: 25, 5m° /min
.Total .Head: 242m |
. Pump Efficiency:  86% or more
Materials Impeller; Stainless cast steel

Shaflts Stalnless steel
L _ Body, Cast iron .
Quantity:' Asetsat Kafue
' 4 sets at Chilangs
8 sets in total
(3) Mbtof for Pump
In order to bOer the current problem, the type of motor is changed
from the ex1st1ng synchlonous induction type to open drip- ~proof Squlrrel
cage 1nduct10n type. dince a starting resistance box and ‘a generator
are not necessary for a ‘squirrel cage motor, the 81mp11flcat10n of

operation and maintenance thereof and sturdiness of the equlpment are
achieved (refer to Table 4.5). ' .
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Table 4.5

Comparison Table of Motor

SQUIRREL CAGE INDUCTION MOTOR -

WOUND ROTOR THDUCTION HOTOR

PRIRCIPLE

An AC motor, in which currents in the primaty wiriding (.connected to the supply) set UP a

Elux whxch causes cmrents to be 1nduced in the secondary wmdmg (tsually the ror.o'c), :

these furrent interact with the £lux to produce rotation.

A s.q\.:i'rre];-—cage' induction motor is an = A wound-rotor indiiction motor is an
induction motor wﬁose secéndary winding induction motor whose secondary ﬁiﬁding
cunsxsts of cnnductmg bars put in slots ‘consist of polyphase coil uindin‘gs, -

ROTOR .and end rlngs vhich short"clrcu-l.'t"these ) usually, ‘the leads of the seconda-'l:‘}—'“
bars at both sidés of the iren core windings are coinected to exteérmal
. terminals of the machine through collector
- r;.ngs . - A o -
: ; Startlng to;-que l.s s;;a;ll asg compart;r:iAw1th_ _:_.-:_ IE 15 .;:;SQible En i:vncr'éz.tsre Vs-iaArr.ing:t..o:-que
7 Fgﬂ\aﬂ_zgf_’n ngPr n nd restr:.ct sr.arl:mg “gurrent in accord—
. Direct—ori-line start:.ng éurirent isA 600 Z ance wir.h m:reasmg secondary resxs:ance
CHARACTERISTI;;'- . A B i'_;;u;; ﬁgss1ble7:;7;0nt;;1A;ﬁ;;é_;E-;;;s;-

hy changmg secondary res:.scance wheu

T motor is nperal:mg -

- MAINTENANCE

© v Almost maintenance free because of no

“rubbing centaet

* Regular 'ir-gspection of _slip—rihé-_;i.'s_

) requited with occassional replacement .

necessary due to the rubbing contact of

the sllp-rln?

o ﬁééﬁﬁ?ﬂiﬁ.{;{éﬁfioﬁ fo;:'__s'éé'ondéry' resist~

ant equlpment is- requlred

N Hamtena.uce. is. dszxcul: as compared w:.th

CONSTRUCTIUH
P RICE

. = Construction simple

» Low price

N Squlrrel cage motnr

__» Gonstruction complicated’

. liigh price’

~ APPLICATION

current -f Coi




In order to abate the starting current for the.squirrel cage'motor,
a reactor startlng nethod is employed, In addition,‘a oondeﬁser'for
. power factor 1mprovement is provided in order to: 1mprove the power
factor of the circuit. . L '
Type: Horlaontal shaft open dIlp proof squjrrel cage type
Voltage: 3,300V
Output: 1,350kW
Quaotity: 4 sets at Kefue
4 sets at Chilanga
8 sets in total

(4) Delivery Valve for Pump

A survey of ﬁhe-eite indicates that the impellefs of the exietihg_
pumps and the ex1et1ng dellvery valves for the pumps are severely'
damaged by cavitation, Excesslve amounts.of_dlscharge when only one or

" two pumps are operating is cauSing fhis pfoblem. Although throtnllng'

the dellvery valve is taken as a countermeasure, it is oon31dered that

this countermeasure is not worklng effectlvely because sufflclent .

throttllng is not belng done gince the ex1st1ng dellvery'valve is not

for flow control

Thus,'lt is necessary to seleot dellvery valves whlch will not oause'
cavitation of the pump in case only one pump is operatlng° Based on thlS
idea, electrlcally operated cone valves, which have hlgh
controllability, are provided. } :

Type: Flectrically operated cone valve

Diameter: $4,00mm
Output: © 1.5kW x 400V
Quantity: - 4 sets at kafue

4 sets at Chilanga
8 sets in Total
Open/Close time: Approx. 110 seconds
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(5).=Others_

A duct is provided between the outlet of the cooling fan for the'pﬁmp
motors and. the outdoors as ventllatlon in order not to raise the pump
room temperature,

=Ventllatlon duct : 1 lot, steel

.Portable floor draiﬁ pumh is provided.
Specification: = 450mm x O.1m3/min. x 10m x 0.4kW x L sets

Pipings- are arranged in connectlon with the replacement of pumps,
delivery valves ebes while the eXLstlng header pipes are to be utilized.

In add1t10n,'ex1st1ng check valves are to be replaced=by new ones.

.Check Valve .
Type & quick closed type
Dlameter : 450mm |
Number :IA'at Kafue
| 4 at Chilanga
| 8 in total
_.Pipings_ _ _
Suction pipe : SGP JI810kg flange
Discharge pipe:.STPY Jl82bkg flange
Oﬁher'pipes : SGPW

(6) Dev1ce for Allev1at1ng Water Hammer

o Water hammer is expected to occur by the lmprovement of pumps accordlng
to hydraulic analysis (refer to Appendlx 11)e - As a result of analy31s,
‘when flywheels are prov1ded o pumps, water hammer is reduced to a safe
.degree coupled w1th the ventilation works of the existing air valves 1n.7
the case of the Kafue pumps. On.the other hand in the case of the.
Ch1langa pumps two one-way surge tanks are necessary in addition to the
existihg-air valves and newly provided flywheele to the pumps. .

Specifications of each piece of equipmeﬁt_are shown below.
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Table 4.7 Specifications of Water Hammer Devices

Ttems - Unit

Chilanga Pumps

(m)

Base level (m)

Water level (m)

Dimension =~ (m}

:Pipe Diameter{(mm)

Kafue Pumps
Flywheel _
6% value (kg.mz) 1,000 1,000
Type - Coupling Coupling
Qne—way’Surge Tank No.1 1 No.2
(Reinforced concrete)
Location (distance from the pumping station)

12,011.2. | 13,535.2
1,293.98 | 1,304.40
1,295.86 | 1,306,86
3x3.5%3 | TxTX4
250 | 400

—-119—




Le3sdy Eiectriqal Equipment

The folloﬁing'imprpvements on electrical eQuipment are required in
associétioh'ﬁifh the_im?fovements.of the.pumps both at the Kafue
treatment plant and the Chilanga booster pumping station. In addition,
power lines from the Kafue substation of ZESCO to the Kafue treatﬁent
plant are aléo included in the'pfojeot bec@use this line is frequently

broken down.

(1) Kafue Troatmont Plant
1) Substation Facilitiy - 5
1. -33/3.3kV_Maih Transformer —-— 7.5MVA x 2 sets
' (installation work will be conducted by ZESCO).

The existing 2 sets of 5 MVA transformers are ﬁo be replaced
by.2 new sets with an increased éapaqity'of-7.5_MVA in order
to meet the increaseﬂ,starting qa?acity of the pumps due to
their replacement both at the treﬁtment plant'in:this projeCt
and at the intake plant, granted by the‘Govefnmént of West
‘Germany. The determination of 7.5 MVA is eXplaihed'in the

Appendix.

2. 3.3kV Metal-Enclosed Switchgear ——- 13 panels

" The EXisﬁiﬁg'secondary distribution switchgears of tLhe
transformers and starter switchgears for the pumps are to be
replaced by new ones, in accordance with the changed starting

.method'of the pumﬁs.
3. 3.3KV/400V Transformer —-— 300kVA x 2 sets

Since the existing two transformers are worn-out, one of which
is comﬁléﬁely'nbﬂoperétional,'the 0ld two ones are to be

replaced by new ones..
4. 400V Main Low Tension Control Panel ----' 2 panels

The old ones ére_to be replaced by new ones.
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?) Power Supply System Facilities

1. POwer'Contfoi Panel ~——emm- —— 11 panels

for Aux111ary.Equ1pment of the Transm1851on Pump

.for Flash Mixer

.for Alum-Feedlng_System

.for Lime Feeding_System _
»for Auxiliary Equipment of the Upwash Pump -

3) Monitoring and Instrumentation Fquipment

1. Level Meter for Reservoir (fioating type)--—- 1
2. ‘Plowmeter (Orifice)‘ ______ SR
3. 'Monitoring and Control Panel —mwee——oil_o .

Since. discharge and water level. of the reservoir need to be
monltored the ex1st1ng worn-out meters are to be replaced- by new

ones.
"4) Transmission Line

The power. source of the treatment plant comes from the Kafue
substation of ZESCO through two aerial lines. The section of the
;eX1st1ng Tines (500 meters) starting at the Kafue substatlen are’
_'llable to power failure due to poor 1nsu1at10n caused by dust from
the nltrogen pblant nearby. Hence, in this prOJect two-500m 1ines
are laid underground to guarantee a stable powar source for the
Kafue treatment plant Hence the following are granted and
1nstalled by ZESGO. |

T.  33kV polyethylene cable 250mmsq - 3 cdre 1,200m _
' (including 200m allowance)
2. Cable head -~---nl / sets.

(2) Chilanga Booster Pumping Station

1) Substation_FaCility :
T+ 3.3kV Metal-Frclosed Switchgear —————_. 12 -
The ex1st1ng switchgears are to be- replaced by new

ones in accordance with the change of startlng
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‘mothod of the pumps
2. 3. skv/mdv Transfoi-haer e T5KVA X 1 g0t

Replaced by new -ones as appurtenances of the pumps,

2) Power Supply System F30111t1es

1. ‘Power Control Panel (as appurtenances of the pumps )

. _ S e 3 panels
.3) Monltorlng and Instrumentation Equlpment

1. Level meter for. reserv01r(float1ng type) — 1

2. Flowmeter(orlflce) e 1

3. Mon1tor1ng and Control Panel e 1

Since dlscharge and Water level need to be monltored the ex1st1ng worn-

‘out meters are to be replaced by new ones.
4.3.5 Equipment for_Operation and Maintenance
{1) Gommunicatien Bquipment

A communlcatlon System between the Kafue treatment plant - the
Chilanga pumping station - and the Lusaka water works was prov1ded

for the follow1ng purposes:

1 Communicatidns betﬁeen_tﬁe three etatiene _

2Tfansﬁissibnofthe waterlevelrecords ofthe

' rece1v1ng reserv01rs to the transmission
pumplngstatlons i.e., from Lusaka to Ghllanga
and from Chllanga to Kafue.

3 Transmission of the water level records and

discharge records of pumps for monltorlng.

IHoﬁever, it was damaged and has long been inoperable, masinly due to
.llghtnlng surge. Therefore, the publlc telephone system is used
instead but it is ueually everloaded or not working pxoperly; As a
result, overflow of reservoirs is taking place. To solve this

~ problem, the following improvements are mades
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Gommunlcatlon Method: 4OOMHZ, simplex system

Fquipment composition: radio equlpment, 3 statlona
(Kafue treatment. plant, Ghllanga pumplng Lusaka water )
works) '

Spare parts such as llghtnlng arresters and prlnt plates are

also provided while existing antennae are utilised.
(2) Vehicle

Transportatlon in Lusaka relies heav1ly on vehlcles which are mo&tly
imported. The ‘allocated two vehlcles in the Water and Sewerage
Department are out of order due ‘to lack of spare parts and poor
maintenance while the follow1ng number is con51dered the total number

necessary for management of the water works,

.2 to 4 ton trucks for transportatlon of chemlcals, pipes etc°
—————————— 2 units

oty — wheeiéd wagon for tranaportatlon of staff and

maintenance. oi various facilities —w—we—- 4

;Plcgup truck for short- dlstance transportatlon,of various
goods —————-—- :

“Water supply WAEON = m——mmm 4

.2 ton crane truck —-————2——ean 1

of thlS number, for the operatlon,and malntenance of the Kafue System
-one 3-ton truck and two 4-~wheeled wagons are considered the minimum

necessary, and the following vehicles are pr0v1ded:

1. 3ton truck x 1° vehicle
Type double type, hlgh dec&, standard body with
wood
Maximum load capacity: 3 tons
Engine power: 100HP
Fuel ¢ gas oil

-2, 4~wheeled wagon x 2 vehiclés
Type ~ : 7-passenger wagon
Engine power: 2,600cc '

Fuel ! gasoline

3. Spare parts for 1 tthk and’ two wagons for three years
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| beds Equipfneni; List to be Granted

4.4.1 Water Treatment Equipment

Equipiient, Ttema Description Quantity

Alum Alum Solution .Line the inner sirface of. the existin%

Feeding Tank concrebe tanks with stainless steel plaie 3
' ‘ Mixer for .Replace,  the existing wmixer with new

Selutlion Tank ~vertical type wixers : 3
Meshed Basket - +Provide and install a neéw stainless
for Alum Solution | . steel meshed basket _ 1
Alum: Circulation | .Replace the existing pumps with nev volutd
Pump _ pumps . . _ 2
Alum Dosing Pump|.Replace the éxiating'pumbs with new
o : variable constant, feed pumps. _ 3
Flash Mixer .Remove the pumps, pipes and _valvés of
. the existing nlxers and install new
flash mixers I A 2
Pipes and Valves .Replace the exiéting pipesi and valves
P : ‘ .frgm the alum saturation  tank - to the :
alum solution tank and the pipes for 1 iot
circulation with new ones _ _
.Replace thé existing pipes and values
fr%m the alum. solu igp tank ‘to the 1 lot
dosing point at the mixing basin with new
ones o :
Equipment - | Sludge Conés .Provide and install new anti-corrosive .

. for N : ‘gludge cones ‘ 30
Sedimentationj - . . . , ST . : _
Basin Cone Suspension +Provide and  install new manual cone

) suspension equipment . 30
Pipes and Valves .Provide  ‘and "install new pipes and
: valves for draining sludge 30 lots
Rapid Filter Media .Remove the ‘existing filtér.médi&, and
Filter : -wash and sort it, Then, install it for 20
Basin after supplementing it with new media, basins
Equipment . if necessary
| sand . Washing .Provide new sand washing equipment for .
Egquipment maintenance and managemen 1 lot
Underdrain . .Cheek the - underdrain equipment and | for 20
Equiphent repair it if necessary ‘ basins -
Drain Trough -.Provide'énd”insta}l new drain troughs for 20
o 5 gets per basin - _ basins
Flow Control .Remove the existing flow control valves | . =
tValve ‘ and | venburi-fluies - ‘and " provide and 20
- install new mechanicaily ‘operated {flow
control valves _ :
Valves, Gates, «Remove the existing air cylinders of the | for 20 |
Ete. pneumatically operated valves and gates | basins
and provide and install new hand
~operalors : ) )
(Control gates for inflow and dischérge)_
{Valves for was?ing vater and pneumatic
: backwash valves, :
ﬂirIWash'Bloﬁer -Heplace existing blowers with new ones 2
B#kaash Pump .Repl&be the existing pumps with new ones 4
Lime Feeding | Lime Solution .Replace the existing tanks with new ones 3
Equipment Tank .
Mixer for Lime. .Replace the existing mixers with new ones 3
_}.Solution : )
Lime Doéing Pumnp . - {Replace the_eziating;pumps_with ney ones. 2
Pump for Washing .Provide a new pump for washing ' t
Pipes and Valves .Remove_ the ' existin ipes and valves
tpes and faltve from the lime solutgonptgnks to the dosing 1 lot
points and provide and install new ones .
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4.4.2 Transmission Equipment

Equi prient, Itens ~Description - .Kéfgganéﬁiiéhga
Pun Pun .Roplaco the oxisting horizontal shaft
Fachlities P twojgtage‘pumps with' hew ‘ones 4
. * .Replace the existing: wound rotor .|
Motor 'inguction notors wi%h new squirrel cags
induction nopors_ o . 4
D Yal .Replace’ the exisiting. shilce . valves
elivery Valves wigh new electricallg operated conse '
~ valves c ' o 4
ilatio .Provide and install new ducts for N
Ventilation Duct tﬁg-gxﬁgust heat from the motors lots}  lots
Floor Drain Pump .Provide new portable type floor -
- _ ‘drain:pumps o : _ 1%
Check Valves .Replace’ the existing valves with new 4
_ _-ones . - _ . .
Pi - JRemove the existing pipes on the pump 4 G
pes for transmission, %ugtgon and discharge lots| 1lots
with new pipes - . _
~«Provide and instell a new.floor . 11
: drain pipe ) _ lot - |1lot
Countermeasures Provide and install a new {lywheel 4 4
Against Water S lots | lots
Hamner o ) ‘
«Provide and install new one-way . - =
. surge tanks : : lopa
4.4.3 FElectrical and Instrumental Equipment
uipment Ttens Description Quantit: .
Equip r . Kafue :Ch¥1anga’
" Substation Main Transformer .Replace the existing 5MVA transformers '
Facilities - ) with new 7.5MVA ones : -
3.3kV Secbndary .Replace the exiéting panels with new
Switchgear ones ' ' _ 2
Bus Tie Switchgear }.Replace‘the axisting panel with a new 3
one . . - ' S
Main Pump Panel .Replace the.exisitihg.panels with new
ones _ ‘ 4
Reactor Panel Provide and install new resctor
: nels for. atarting pumps for
‘ ransmission i : IA
Trangformer Primary|.Replace the existing panel with a new’ .
Panel for Auxiliary| ons : 1
Equipment for . :
Tranaformer
Feeder Panel for Ditto
Intake Pump . _ 1
Auxiliary Equiphent [.Replace. = the - existin awciliar
for T;angfggmeg quipment with new equipgent ? 1
Main Low Tension .Replace the existing paﬁels_with newv
- Contrel Panel . ones R -




Equipment Itens Dasoription . Quantit
: . Kafue Chilanga
Power S!Btem
Facilitles
. | Power Control Panel|.Replace the existi 1 with a
| for Auxiliary ong # hg panel wibh a new
| Equipment of the : :
Transmission Pump : 3 3
‘Power_ Control Panel |.Ditto
for Flash Mixer _ 1 -
Poyer. Control Panel {,Ditto
Jfor Alum Feeding
‘ayaten _ 3 -
| Power Control Panel|.Ditto
for Lime Feeding
‘System ] 2 -
Power Control Panel |.Ditto
for Auxiliary = -
Bquipment. of the
Backwash Pump 2 -
Loeal Gontrol Panel [.Ditto
for Transmission
“Pump . - ' 1
:Monitofing-: Level Meter .Replace the existing meter with a neﬁ :
“and . B i one ‘ : 1 1
Instrumental ;* . _ :
" Equipment Float Sﬁitch .Répl&ce the exisiihg switches with new
o v . ones _ 2 2
Flowneter for |.Replace the existing flowmeter with a
Transmission new one ) : _ 1 1
Honitbriﬁg'and }Replace_the existing  panel with a new '
Control Panel one ' _ _ 1 1
AN Equipment for Operation and Maintenance
Equipment’ Itens Description " Quantity
Comiunicafion Wireless Taieghone Provide and insfall new wireless
Equipment System Egquipmen telephones S |3 stations
- ’ .The existing antenas are to be used
~ Vehicles Truck .Provide a new truck of 3-ton :
) meximum loading capaeity 1
.Provide new seven-passenger wagons 2

Wagon
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445 Drawings

DWG.NO. Title of Draw1ngs _
T “General Plan of Kafue Treatment Plant
2 Plan of Treatment Facilities
3. Plan and Section of Flash Mixer
bs .Plan and Section of Sedimentqﬁion_Basin |
5, Plan and Section of Fllter o
6. Plow Diagram of Alum Feedlng Equlpment
7. Flow Diagram of Lime Feedlng Equ;pment
8. General Plan of Chilanga Puming Station
9. Plan and Section of Pump
10. : Section of Pump
11, Power Supply System Diagram
12, Skelton Diagram (1)
13.  Skelton Diagram (2)
14. Skelton Diagram (3)_
15. Skelton Diagram (4}
16. Plan and Section of Flectrical Room

. 4.6 Project Cost to be born by Goﬁerhment of Zambia

The ‘Project cost to be born by the Government of Zambia consists of the

replacement cosls of transformers and transmission cables.

1) Replacement‘éOSt'of transformefs _ ty 8,000kﬁacha

2) Replacement cost of transmission cables : 10,000kwacha_':
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| OATE: JUNE 1985 | scaLE:
TESNATIONAL CCOPSRATION AGEICY

LUSAKA CITY WATERWORKS TREATMENT

NO.2 HIGH LIFT PUMPING. STATION
. FLAN IMPROVEMENT PROJECT

JAFSN

Power Supply Systea ‘Dlagram

VG- NG.11

KAFUE WATER TREATMENT WORKS AND NOJ HIGH LIFT PUMPING STATION
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5.1

5.2

5.2.1

CHAPTER 5 PROJECT IMPLEMENTATION PROGRAM

Projeot Implementation'

The agency respon81ble for Project. 1mplementat10n is the Water and

_”Sewerage Department of. the Lusaka Urban District Council which is under

the control of, the Mlnlstry of Decentralization {(MOD).. After the

Exchange of Notes between ‘the Government of Zembla and the Government of

_Japan, MOD w111 contract a Japaneee consultlng firm for design and

tender. documentatlon, after which it will proceed to the tender
procedures regardlng procurement of equipment and' materials and their

1nsta11atlon.

The MOD w111 contract suppliers/manufacturers and the latter will

commence preparatlon of materials sand productlon of equlpment and also

.thelr 1nstallat10n 1nclud1ng their transportation to the sites under the

superv1elon of” Japanese consultants. The suppllers, after 1nsta11atlon

. of the equ1pment will execute a test run and adJuet them, if necessary,

under the superv1elon of the consultants who w111 transfer the whole
facility . to the Lusaka: Urban D1etr1ct Council after satisfying

themselvee that it is functlonlng properly.

Undertaking:of Works in the Project Implementation

The Project, including supply and installation of equipment, will be

carried out by both the'Japanese side and the Zambian‘sice.

Undertaklng of the Japanese Side in the PrOJect

The Japanese side will undertake the supply,_transportatlon,
1nsta11at10n, test run and adjustment of the following equlpment
- (1)}  Water Treatment Equipment 7
ﬁ -_1)-"A1um Feeding Equlpment _
- 2) . Equipment for Sedimentation Basin
- 3) 'Rapid Filter Basin -FEquipment
4) Lime Feeding Equipment
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(2) Pump Fa0111t1es _
(3) Rlectric and Instrumental Fac111t1es
1) Substatlon Fa0111t1es :
2) Power Control. Panels for Water Treatment Equlpment-
3) Power Control Panels for Kafue Pumplng Statlons.
;A) Power Gontrol Panels for Chllanga Pumplng statlons
.5) Main Transformers for Water Treatment Fqulpment and
_ Cables ” '
(4) Equlpment for Malntenance and Management
1) CommunlcatlonEqulpment
- 2) Vehicles

5.2.2 Undertaking-of the Zambian Side ‘in the Project

(1) General Items
' . The f0110w1ng w111 be' undertaken by the Zamblan 51de,

1) To enSure prompt:unloading,eustoms clearance and tax
_ exemptlon of the equipment and materlals imported 1nt0

Zambia for the Project,

2) To take the necessary procedures for exempt1ng equ1pment.
and materials donated by the Japanese Government and any
payment for services within: Zambia by the- Japanese
consultant and_suppllers/manufaeturers from custqm
&uties, internal taxes and other fiseal levies.

3) To take the necessary measures for the Banking_Afrangement -
(B/A) and ;he'payment_of commisions forfbankingnservices
based upen'the B/A. ' ' o o

4) To provide necessary arrangements for Japanese natlonals
whose services may be requ]red in connectlon with tth”

Project, regardlng thelr entry to and from Zambid and”

their stay thereln for the - performance of thelr work :

5) To take nessary'measures if required,for'approval of .
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the Government in connection w1th 1mp]ementat1on of this

_ progect.

6) To assume operation and maintenance cost for managing and

mainteiﬁing.the equipment and materials for the Project.
(2) 1Installation of Electrical Facilities

The following eiectrieal equipment, which wiil be given to the
Lusaka Urban District Council, then to ZESCO, -will be'instailed by
_ ZESCO: |
T) Maln transformer for the Kafue water treatment pldnt

2) Electrlc Cables:
- (3) land AcQuisition fof-Surge Tank
{(4) .Road Impfovemeht _ _ _
The road connecting sites such as'the eurge tank and the Chilanga
" pumping station withithe:main road will be either.improved or'ﬂewly

congtructed., -
(5) IEleetricity and Telephone System'

The follow1ng f30111tles will be properly pr0v1ded to support the

1nstalla+10n work for equlpment and materials.

1) Electricity | |
& Distributing line to the site.
. Drop wiring and internai wiriﬁg within the site.
..+ Main circuit breaker and transformer.
_ é) Telephone system -
| . Telephene trunk iine to the main distribution freme/panel
(MDF) of the site |
. MDF and the extension after the frame/panel.

5.3 Implementation Plan

It will=take'21.5:months for the Project to'be'completed, as shown
in.Table 5.1, which time Will_be divided into the folldwing stages:
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(1)

(2)

(3)

5.4
(1)

Preparatory Work

Any work requ1red such as constructlon of the admlnlstratlon offlce

“and” warehouse, together with acqu1s1tlon of an opén storage yard for

equipment and materials, will be carried out.
Installation Work for Pumps

The e1ght(8) old pumps, 4 at the Kafue treatment plant and 4 at the
Chilanga pumping station, will be replaced by new ones. It will take
10.5 months to design and manufacture the pumps and transport them to
the sites, whlle it w111 take 6.5 months to remove the old onés and

install the new ones. Replacement work w111 be done ohe after another

in order to minimize 1nterruptlon of water serv1ces, cons1der1ng the

water shortage conditions in Lusaka City.

_Installation1Work.for Water Treatment Plant

9.5 months will be required to design and manufacture flash mixers,
chemical feeders and valves 1nclud1ng transportatlcn to the 31te, while
it will take n_months to install them.  Their installation work will be
done one after another so that only one unit w111 suspend service at a

time out of 30 sedimentation basins and 20 fllters.
Electric Facilities and Others

It wlll take 9.5 months to d051gn and manufacture electrlcal

_fa0111t1es and transport them to the slte, whlle it will, take 4 months

'to install them. A temporary power source must be. prov1ded durlng

replacement of the-electrical fa0111t1es 1n order not to interrupt

water serv1ce.

Procurement of Equipment and Materials

-Procurement from Japan

The Following equipment and materials will.be procured from Japan:

- Water Treatment Equipment
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(2)

5.5
(1)

(2)

~ Pumping Equipment including pump, motor and associated

' “dppurtenances

~ Electrical equipment including transformer, control panel,

~cable, wires, etc.,

. They will be'unloeded at Dar Es Salaam port in Tanzania, which has

_ elght berths w1th sufficient capacities to accomodste up to 35 000 ton

vessels. After unloadlng, they will be transported by. road to Zambia.
Pfocurement in Zambia
The following materials will be procured in Zambia:
—VFine aggregate, sand |
= Timber - '

' 2 Petrol, ‘gas oil

‘Detailed Design'and Installation Supervision

‘Désign and Tender  Documentation

Japanese consultants w1ll execute detalled de81gn1ng and prepare

tender documents 1mmed1ate1y after the Exchange of Notes. The tender

'_call and evaluatlon of the tenders will follow upon due approval, on

behalf of the Government of Zambla.

Installation SuperviSion

1) A351stance for Contract Award

After the evaluaton of tenders, assistance will be extended to
the vaernment of Zambla for contract award for supply and 1nstallatlon

of'equdpment endimaterials

2) Management of Equipment and Materlals
' Detalled 1nstruct10n and rev1ew of shop- draw1ngs wlll be done
W1th suppjlers upon manufacturlng and supply of the equipment and_

materlals, and they w1ll be 1n3pected durlng manufacturlng and upon

) completlon.
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3) Installation oupeerSlon
Installatlon supervision will begln on -the 31te from the blmc

of first dellvery of the equipment, wlth close. coordlnatlon with the

staff of the Lusaka Urban Dlstrlct Council. =

4) Turn-Over of the Facllltles

Careful superv131on will be carried out in the case’ of the
test rin after all the equipment is’ 1nstalled ‘and-any adaustments
which are deemed necessary will be eompleted. After final confirmation
of the fa0111u1eb, the plant w111 be officially turned over to. the

Zamblan Government.

5,6 Implementatlon Schedule

Tt w1ll take 27.5 months after the 51gn1ng of - the Exchange of Notes
(E/N) to complete the Project (Refer to Table 5.1). Fach stage of the
Project will take the following periods | |

. Procedure for the cbntractfbeiweeﬁ'Governmeht of Zambia and a
Japanese CONSULEAND  vecserasonsssosoasasancssessss0.5  month

. Preparatlon of the detailed des1gnand tender ‘documents -
IHCIG.I.O...'lﬂl.'IUIIOA 5 months

v Procedure of the oontract between the Government of Zambia and
suppllers .....,...............o,..,..a.a;;.;;..;.1.0 month
. Manufacturlng and transportatlon kR

Of equ1pment and materlals .o--oo--oo-_-a.oo1500 monthS

. Installation work and test run of equlpment and materlals

U ST S monthb
5.9 Opefation and Maintenance Plan
5.7;1 Reépbnsible Organization for Operatioh-and ﬁainteﬁance

The Water and Sewerage Department of the Lusaka Urban Dlstrle Council
is respon81bJe for the 1mproved/ rehabllltated fa0111tles. The total
number of the staff of the Department is 839, whlcﬁ 1s allocated 1nt0 8
sections as shown in Table 3.1, among which 7 sectlons are related to

water works with the exception of the sewerage sectlon.. The Kafue water
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supply system . for whlch this pPOJeCt is planned 1s managed by the Kafue
water works section. Ite organlzatlonal chart 1s shown 1n Fig.343 - and
the allocated number of personnel is 129 persons, out of Whlch 16, posts
are not fllled. Bince this prOJect is almlng at restorlng the ex1st1ng
'fa0111t1es, not constructlng new fa0111t1es, it w1ll not be necessary to
change its structure nor to 1ncrease the number of steff. On the oLher
hand, since the’ ex1ut1ng seml automatlcally equlpped fa0111t1es are

planned in the Pro;ect to be replaced with manually operated fa0111t1ee,
the result will be easy but relisble operetlon. Neyertheless, it is
necegsary for operators to understand the functlone of-the?equipment and

carry them out.

5.7.2 Operation and MaintenanceiCOSts

Operation and maintenance costs afe'eetimated aseuming that the
1mprovement/rehabllltatlon works on ‘the Kafue system will be completed,

The estimated costs of the facllltles related to thls prOJect,

(1) Personnel Costs
Personnel costs are estlmated with con31derat10n of a pay increase, not
of an increase of operators as ig descr1bed in the preeedlng sub-

Sectlon.

(2) Electricity Charge . |
The electric load will increase i the follow1ng way by the

_1mplementatlon of the Project;

1} Flash Mixer 2.2kw x 2 sets
Ammual electric eonsumpﬂion
' Lobkw x 24hrs x 365daye
2) Mixer for Alum 1.5kw x 3 sets
Annual electric‘eonsnmption
4i5kw x 24hfs-x 365days
3) Mixer for Lime 1.5kw x 3 seﬁe"

H]

38,544 KWl

il

39,420 KWH -

Annual eleetric eonSumptien :
4. 5kw x 24hrs X 365days 39, 420 KWH :
) Pumps 1 ,350kw x 2 sets (1ncreased only) '

—-151-—



Annual e1ectrlc consumptlon |
o - 2,700kw X 24hrs x 365days = 23,652,000 KWH
_'Hence, the 1ncreased annual electrlc fee of 1985 will be 332,800 kwacha
'(w 23 652, 000 KWH x’14 Ngwee/KWH) as the 1985 price. Assumlng 4 fee
1ncrease of 10 percent per annum, the 1ncreased annual électfic'fee-of
the 1988 w111 be 442 9577 kwacha [= 332,800 x (140.1)31.

(3) Ghemlcals Fee'
Slnce the 1ncreased water amount of this progect is 26 OOO m3/day (w
110 000 —:84,000), the 1ncreased chemlcals fee 15 caleulated, uslng the
1985 prlce as follows.. :

1) Alum____  : : B |
' 26-000 m3/dayx40 mg/l x 365days': 380't6ns'
380 ton x 3, 300 kwacha/ton = 1,254, OOO kwacha
2) Lime :
26, OOO u3/day x 20 mg/l X 100/85(pur1ty)
'x 365 days 224, tons
224 tons x 1,500 kwacha/ton = 336,000 kwacha
'3) Chlorlne . : . _
26 000 mB/day X3 mg/l x 365 days = 29 tons
29 tons x 15, OOO kwacha/ton = 435 000 kwacha
4) Annual 1ncreased chemicals fee
1)+ 2)_+ 3) =2, 025 000 kwacha

Assumlng a prlce increase of 10 percent per annum, the increased annuél'
ichemlcal fees in 1988 will. be 2 695 275 kwacha [= 2,025, 000. % (1+0J)3]
.AS lS calculated since “the increased operatlon and maintenance costs
- are only 3 138 232 kwacha for the electrlc fee and chemlcals fee, unit

cost-of water will not increase so much. The cash balance for 1988 when |

ﬁhe Pfdject iﬁfplanned to be completed will improve as revenues will

‘increase as well,
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Table 5.2 Bstimated Cash Balan¢e of the

Dépaftmént’(1988)

[Unit: kwabha]

om 5 t 1988 Accounts

Items 1985 Accounts ?Estimated)
Revenue : Water Tapiffs 10,040,228 17,727,128

Expendlture S :

Personnel COut 2,697,417 43 569,424
Electrlo & Chemlcal Fees 5,370,840 8,509,078
‘Admlnlstratlon Fee: 755,834 _1,280,382
Debt Cost 765,000 765,000
.TOtal 9,589,087 15’123’884
'Baléncé of' Pajments: EOA5T,147 + 2,603,244'

Note 1: Personnel costs and administration fees are assummed
to increase 40Z per annum in 1985 and 10% per annum
thereafter.

Water charge of 1988 is calculated as follows b&sed
on the water tariff of Table bt

As water cunsumption in tariffs 1 and 4 constitute

Note 2:

75% of total water consumption, the average water
tariff is estimated below, averaging that of below
100 m3 in tariff 1 and that of below 40 m3 in
tariff 4.

Tariff 1 (14,00 kuacha + (0.95 kwacha/u3 x 84 B3)) & 100 o3
93.8 kwacha ¢ 100 m3
0.94 kuwacha/m3 .
Tariff 4 (13.00 kwacha + (0.70 kwacha/a3 x 20 m3)) s 40 u3
= 27,0 kwacha + 40 m3
= 0.68 kwacha/m3
Average Water Tafiff
0.81 kwacha/o3
Increased Water Tafiffe botween 1985 and 1988 dus to the
Project

26,000 m3/day x 365 days x 0.81 kwacha/mB
= 7,686,900 kwacha

Total Water Tariffs in 1988 .
Water Teriffs in 1985 + Innreased WEtEI Tarlffs
= 17,727,128 kwacha
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CHAPTER 6  PROJECT EVALUATION

(1)

(2) .

The Water ‘and Sewerage Department of the Lusaka Urban District

Council is faced with hardship in their management due to a lack of

management level officers and a lack of operation and. malntenance funds.

As a result, the existing facilities have not been operated and

maintained properly, resulting in reduction of the rated capacity
together with frequent breakdowns of the existing facilities. In order

to cope with: these problems, the follow1ng measures have been taken by

" the Department.

Six experte‘frdm the G0verhment'of'the Federal Republic of Germany have
taken over the management positions as directors to deal with the lack
of management-level officers. They also initiated:trainihg for Zambian

candidates for the manager positions,

Lack of funds. for operation and maintenance has been caused by both. the

.economle depre851on of ‘the nation and 1neff1c1ency of revenue collection

in the dlstrlet coun011. Apart from the former,_the 1atter has been"

-improved upon by bhe above-mentioned experts as well. -For_ekample, the

following measures:haVe been laken:
. Repair house meters to read consumed water amount
correctly, aiming at increaging revenue collection.
. Strengthen financiel ' sec¢tion of the Department, aiming -
to issue accurate invoice to each censumer

. stop water service to consumers who falled to pay water

tarlffs on time

As the above~-mentioned measures -soft measures- have been

successfully implemented, the De?artment has considered-implementing _

"hard measures in order to meet the'increasing demand. Although it is

‘recognized that expansion of facilities is crucial to meet demand; it is

finaneially difficult. Under the condition where existing facilities

are not fuctioning to rated capacity, it is logiecal to consider
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6.1

(1)

(2)

.6;2

rehabilitation of the existing facilities, which will be consi@erably

more economlcal than new construction and yet increase the supply'up to

the rated capa01ty, resulting in vetter service to the CONSWRErs.
Benefits
Direet Benefits

This project will restore the Kafue system,'which decreased to

'84,000m /day, to the rated capacity of 110,000m°/day, an increase of

30%. ‘As a result, the total supply oapa01ty of Lusaka e¢ity, including
groundwater sources, wlll inerease to 220, OOOmB/day from 194,000m3/day.
Further, as the water source of the Kafue system is the Kafue river, the
discharge of which is abundant and stable while the extractable amount
of groundwater decreases durlng the dry season, thls prOJect will -
contribute to stabilization in addition to’ the 1ncrease of the water
supply in Lusaka City, although the served populatlon and the served

area will not differ from the existing ones. In additionm, this project

will improve treated water quality.

- Tndirect Benefits

Revenue collection is expected to improve becaﬁse Qater consumers
will have greaber confldence in the supply service of the Clty due to
the increased amount of stablllzed supply, resultlng in greater
w1lllngness to pay. Further, achievement of a hlgher etandard of living

in TLusaka city cannot be overlooked as a result of soc1al and

‘environmental improvement due to the 1mplementat10n of the Progect.

Justification

Technical Aepect

The basic consideration in undertaking the Project is to note the
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(2)

fact that automatically controlled treatment equipment could not be

operated and maiﬁtained-properly, because they are too sophjsticated and

_funds'for spare parts are not available. Consequently, the equipment

planned are to be 81mply designed to the extent possible ‘with emph331s
on easy operation and maintenance by operators, con81der1ng the current
operators’ 1eve1 of SklllS- Con81der1ng this will ensure reliable
operatlon of the faCllltleS and also assure e351er replaoement of parts
whenever necessary, the plan is oon31dered to be reasonable’ in approach'
and feasible technically. - It should also be noted that when the
operatorst skill level is improved as a result of technical trainihg by

eXperts, ete., equipment for automatic control can easily:be COhsidered.

Financial Aspecit

While the 307 increase in supply capacity'resulting'fron this
project will 1nev1tably increase operation and malntenance costy by 15 -
20%; -mainly for the 1noreased electricity charges and chemical feedlng
costs, 1noreased sales of water due to the greater amount of supply will
;offset-the'cost'easily.: Slnoe collectlon of bills is expected to
imbrove, as stated.earlier, as a result of 1mp1ementat10n of the
Project, ' it is oonfldentlally assumed that the PPOJect will oontrlbute
greatly to the 1mprovement of the financial condition of the supply

services of the City.

Operation'and:Maneﬂement'Aspeet

 8851deS the 1mproved faellltles wlth,emphes1s on easy‘ooeratlon, the

operators! sklll level is also expected ‘to -improve as a result of

technical tralnlng 1n the Department - In addition, the 1mproved

~ facilities can be sufflclently'run by the operators, as they will be

trained by suppl1er/contractor during the test run. It shoud also be
nohed that the operators' number need not be 1ncreased because this

Project is not an expansion, but rather limited to rehabilitation of the

existing facilities.
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'GHAPTER 7 CONGLUSTONS AND RECOMMENDATIONS
7.1 Conclusions

Tusaks is continuously faced with water shortageé. In order to solve
this problem, it is necessary to expand water supply facilities.
However, in reality, it is difficult to commence the exﬁansion.due to
financial constraints etc. Further, the ex:stlng facilities are not
functlonlng to- full rated cap301ty Accordingly, it is 1og1cal and
reagsonable to consider the 1mprovement/fehabiiitation of the existing
facilities, as the first step toward aileviation of the éurreht water
deficit. '

Tdeally almost all existing facilities which are'old and not functioning
up to par shonuld be improved. These facilities consiét of, in terms of
their function, intake, transmlsslon, treatment (purlflcatlon) and
fdlstrlbutlon, and in terms of water source the Kafue river and 49
_boreholes. However, reallstlcally, andzu;one(ﬁ‘the flrtt neasures;
' 1mprovement of the treatment and transm1331on f30111t198 of - the Kafue
system (water source is the Kafue river) is- tarpeted in thls progectr
Since the PrOJect 1s expected to 1ncrease .and stabilize the water
supply, it is. Justlfled and worthwhlle for the Government of Japan to

" cooperate in this project as a grant aid programme.
7.2 Récommendations
The follow1ng matters should be con51dered in order to facilitate the

1mprovement of fac111t1es of the Kafue system effectively and

efficiently to the maximum extent possible.
(1) Organization for Operation and Maihtenance

It is very 1mportant to properly operaue and malntaln water supply
facllltles in order to regularly supply water of adeguate ‘quality to the
'01tlzens. ‘To ensure proper operatlon and maintenance, due con51deratlon
'should be given not only to stlengthenlng and relnfor01ng organlzatlon'
but also to guaranteeing SUfflCant operatlon and maintenance costs.

Fortunately, as improvements on them are progressing due to the efforts
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of the Water and Sewerage Department, it is hoped these éfforts can be

maintained with the aid of a firm revenue colleotion system,

(2) Technical Training

Bes1des the tralnlng by suppller/contractor at the time of prOJect
completlon, it is necessary'to raise the technlcal level of operators
for proper equipment operatlon and maintenance. Fortunately, ‘the
training of operators has already been undertaken by the Water and
Sewerage Department- through the technical assistance of the Government
of West Germanj. The effort has to be followed up with a flrm programme

of 1mp1ementat10n by designating the personnel in charge,
-(3) Distribution Management Plan

Distribution facilities, among others, are Very'complicated and
difficult to comprehend. However, these distribution fac111t1es,
partlcularlythe dlstrlbutlon plpes, are the thlngs connectlng the water
supply 1nstallat10ns to the users. Therefore,ialthough hard measures
—_— expans1on and rehabllltatlon measures for them, are necessary, even'
soft MEASUres ——— proper management of dlstrlbutlng facllltles, will
1mprove the water supply 51tuation. As one’ example it is belng
considered 0 dlvert some water from the relatlvely well supplled areas
to areas with severe shortages.. To make thls measure pos51ble, it is
| flrstly necessary to grasp the water supply 51tuatlon (dlstrlbted
amount distributed pressure, dJstrlbuted direction eth at present and
in the past ‘and to estlmate the distribution pattern of the supplied
amount with due con51derat10n given to areal distribution of commerce,
1ndustry and populatlon. Since the ba31c data as mentioned above is not
reliable due to many breakdowns of flow meters and house meters, the old

‘ones should be replaced and, if necessary, new ones installied.
(4) Gompletion of the "Immediate Improvement Projects"

Although thls project is the keynote of the "Immedlate Improvement
Project", 1mprovements of other fa0111t1es other than those inecluded in
the Progect should follow Jmmedlately after completlon of the Project.

Partlcularly, the distribution facllltles should bhe 1mproved almlng at
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reduction of much of the leakage. Citizens of Lusaka will enjoy a steady
supply of clean water ouly when all the Tmmediate Tmprovement Measures

are 1mp1emented Their contents are repeated below*

1) Rehabllltdtlon of the ex1st1ng Kafue plpelnne

2) Rehabllltatlon of the reserv01rs and booster stations located in

 Lusaka

3) Rehabllltatlon/rePlacement of all flow metering equlpment, i'nclodi'ng
individual- meters and reoordlng flow meters

4)'Rep1acement of various diameter steel maing whioh.have heavy water
losses due to leaks

5) Repléoement of old leéking pipes, partlcularly on the plots of tho
Arﬁy; Aitpdrt- UTH(Unlver31ty Teaching Hospital)

: 6)lRehabllltatlon/replacement of pumps and equlpment presently used in

the boreholes

7) Repalr /replacement of leaklng valves and 11nes throughout the system

8) Construction of proper workshops with provision of proper tools

(5) Preparation of Master Plan

Since water shortages in Lusaka City are expected to contlnue even though
they will be somewhat allev1ated by the implementation of this prOJect
extension of water supply fac111t1es should be considered as soon as
possible taking into account possible future devélopmént. Master planning

possibly coveting 20 yeats.shouid immediately be_pfépared,
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7. Data on Water Quality

8. Hydfaulic Aﬁalysis of Kafue Treatment Plant

9. Calculation for Drain Trough of Filter

10. Calculation for Sﬁecification of Transfer Pump

11. Water Hammer Analysis

12. Determination of Discharge Valve Diameter

13. Calculation for Transformer Capacity
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Appendix—1

#p - 1

MINUTES OF DISCUSSION

ON
- THE IMPROVEMENT PROJECT OF LUSAKA CITY TREATMENT PLANT

N
THE REPUBLIC OF ZAMBIA

In response to the reqdest Qf the Government of the Republic of Zambia,
the Government of Japan decided to conduct a Basic Design study on the
Improvement, Project of Lusaka City Treatment Plant and entrusted the
study to the Japan International Cooperation Agency (JICA). JICA sent
to Zambia the study team headed by Mr. Mikio - Nakamura Deputy Director

~of First Ba51c Design Study Division, Grant A1d Plannlng and Survey
ﬁepartment JICA from March 9th to 31st 1886.

The team had a series of discussions on the Project with the officials
concerned of the Government of the Republic of Zambia headed by Mr.
Silumelume Mubukwanu, Permanent Secretary Mlnlstry of Decentrallsatlon:
“and conducted a fleld survey in Lusaka area.:

As a result of the study, both partles agreed to recommend to thelr ‘

respective Governments that the magor points of understandlng reached
between them, attached herewith, should be examlned towards the real:—
zation of the PrOJect

’March 20th, 1986

/P% zﬁﬁ/

Mikio NAKAMU © Silumelume MUBUKWANU
Leader 1 _ : ‘Permanent Secretary
Japanese Study Team ' Ministry of Decentralization
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ATTACHMENT

The objective of the Project is to rehabilitate the treatment plant
of Kafue Water Supply System in order to ensure the water supply A
from the System to the people of Lusaka City,as in Ammex 1.  (F) ¥

The Japanese Survey Team will convey the Government of Japan the desire

of the Government of the Republic of Zambia that the former takes

measures to cooperate in implementing the project and bears the cost

of the items.requested by the latter shown in Annex. 1 within the scope of
Japanese economic cooperation programme in grant form. _

. The Government of the Republic of'Zambia wfllftake.neceSsary‘measukes
listed in Annex II under the condition that the grant aid assistance
by the Government -of "Japan is extended to the Project.

. Bdth‘barties confirmed that the Survey Team explained Japan's grant
aid programme and the Zambia side has understood it.

<
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ANNEX'1

THE FOLLDHING 1TEMS ARE REQUESTED BY THE GOVERNMENT OF THE
REPUBLIC OF ZAMBIA AS GRANT AID ASSISTANCE

1. Rehabilitation/Upgrading the high 1ift stations at Kafue and’
Chilanga.

2. 'RehablIltat1on/Upgrad1ng of the existing treatment facilities
at Kafue.

3. Rehabxlltatlon of telecommunlcatlon system between Kafue -
Chilanga - Lusaka Water works

4."Veh1cle(s) for between Kafue Chllanga and Lusaka HaterworkS'
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Annex II

Following arrangements are requested to be undertaken by the Government

of the Republic of Zambia.

To be To be
: I o covered covered
NO' ..... Lot tems . . . .. . by Rec1p1w. by Grant
N — ' i _ent Slde ~ Aid
1. To secure a lot of land when needed [
. To clear, 1eve1'ahd reclame the site when needed o
3. To construct the gate and fence in and around © 0
~ the site when needed
4, To construct the road for the constructlon
when needed _ _
1) Within the site . _ _ o
2) Outside the site - _ o
5. To provide facilities for distribution of electricity
and other incidental facilities
1) Electr1c1ty
a. The dlstrlbutlng line to the slte B o
b. The drop w1r1ng and internal wiring w1tn1n'- )
‘the 31te S '
c.: The main circuit breaker and transformer _ o
2) Telephone'Systcm
a. The teleﬁhone'trank line to the main
distribution frane/panel {MDF) of the °.
_ bulldlng :
b. The MDF and the extension after the frame/ o
'panel o _
6. To bear the followlng commissions to the Japanese
foreign- exchange ‘bank for the banking services
based upon the B/A
1)  Advising commission of A/P : )
‘ 2) Payment commission o ' )
‘7. To ensure unloading and customs clearance at port
- of disembarkation in recipient country .
1) Marine (Air) transportat1on of the products ' )
from Japan to the recipient country
2) Tax exemption and custom clearance of the o

products at the port of disembarkation
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10.

‘To accord Japanese hationals“whose services may be

3) Internal transpdréation'frdm the port of
disembarkation to the project site

y N - . . 0
required in conmection’ with the supply of the

products and the services under the verified
contract such facilities as may be necessary for

their entry into recipient country and stay therein
for the performance of their work

To maintain and use properly and effectively o

‘that the facilities constructed and equipment
‘purchased under the Grant

To bear all the expenses other than those to o
be borne by the Grant, necessary for comstruction

~of the facilities as well as for the transportation

and the installation of the equipment

1
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‘APPENDIX 2.

MEMBER I,IST OF THE SURVEY TEAM

Position

Name

Firm -

Team Leader

Mikio NAKAMURA

Deputy Head First ‘Basic
Design Study ﬁlVlSlon, Grant
Aid Plannlng and Survey‘

Department Ja

International Coopera 10n
Agency JIGA T

Water Works
Planner

Hideo HIGUCHI

Senlor Water Supply Englneer,
Environmental Sanitatlion
Division, Buresu of Public
Health, Tokyo Mebropolltan
Government

Water Works

Planner.

Kagufumni MOMOSE

Tokyo Engl cering Consultants
Co., Ltd. EC)

Mechanical &
Electrical
Planner: .

Takashi SUZUKI

Tokyo Engi cerin Consultants
0.¥ tdg ?TFC & _
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APPENDIX 3.  LIST OF INTERVIEWEES

() National_Comissiqn for Development and Planning (NCDP)
 Mr.. Casunga
(2) Ministry of Decentralization
Mr. S. K. Mubukwanu = Permanent Secretary
Mr. J. K. Bahal ) Assistant Secretary
_ {Local Government, Financé)
Mr. A. K. Kaweza _ ?rincipai Local Govérnment
puditor (Loans and Investments)

(3) Mlnlstry of ﬂgrlculture and Water Development

Mr._Kayombo ‘Director (Water Affalfs Department)
(4) Lusaka Urbsn District Concil
Mr, N. J. Mapala Dlstrlct Executive Secretary
Mr. T. D. Ngenje Administrative Section
Mr; F. A, Din o Legal Secretary
Mr. M. Sinikolongo Dévelopment'SéCtidn
"~ Mr. I. Khan : Deputy City Engineering
' _ Department
Mr. J. E. Hendrich Director, Water and SeWefage‘_.
o B - Department
_Mr.Ehanmﬂka Director, mwdbmmmf&ﬁ:

‘ Planﬁing'section-

Mr. A. S. Marwddd Assistant Diféétor; Water -

Serv1ces Sectlon :

Mr. L. Kashings Technlcal Superlntendent,

| Kafue Water Works

" Mr, B. C. Salati Asplstant Technlcal Superlntendent,‘
Kafue Water Works

Mr. T. A. Ngoma : Administration Superlntendent,

| . Kafue Water Works

Mr. Kachana Senior Engineer pAssistant,

Chilanga High Lift Station
Foreman, Chilanga High

| Lift Station

Mr. Sindandumuné_

Mr. Bhowﬁick : Lusaka Water Works
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(5) Zambia Electricity Supply Corporation (ZESCo) |
' Mr.E. A.Moyo PlanningEngineer, Headquarter

- Mr. Moffat C. Mulenga ' Kafue District Enginéer

(6} Nicholas 0'Dwyer & Partners (Consulting Engineers)
Mr. Thomas Niall McDermott Project Manager

Mr. Andrew G. Flanagan _ Project Manager

(7) Japanese Embassy

Mr. Masatoshi OHTA Ambassador
Mr. Kyohei ISHIDA  Second Secretary
" Mr. Yukio KITAMURA , Second. Secretary

(8) Japan International Cooperation Agency

Mr. Kohji YAMAGUCHI Resident Represeutapive,

Japan Overseas'Cooperation'Voluntéers
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APPENDIX 4. SCHEDULE OF THE FiELDES

-

URVEY

Date | Day | Place Work
Mar. 11 | Tue Japanese Embassy 1. Courtesy call
q R Z.8xplanation of study schedule
12 | Wed Lusaka Urban _ 1. Explanation of Inception
District Council . Report
(1,Unc) 2. Request for data collection
Ministry . of . Ditto
?ecentrallzation
MOD).
Contral 5 . Data collecti
Statistical 0ffice ¢ eostection
Government Printer | . Data collection
Japan Overseas '
Gooperation :
Volunteers (JOCV), .
_ JﬁCA _ + Courtesy call
13 | Thu | Kafue . . . Water S
_ - § Treatment Plant & |. Site investigation
Ghilanga High Lift ' '
_ Pumping station o
14 | Fri | LUDC - . Discussion
NiCholasO‘Dwyér -Réquest_ for data
: collection =
Lusaka Water Works |. Siﬁe_inveétigation
Stuart Park . Ditto
Reservoir '
Distribution Pipe |. Ditto _
15 |- 8Sat | Hotel . Arrangement 'of ‘documents
I P . collected .
16} Sun “Hotel . 'Arraﬁgement' of ‘documents
L collected
17 | Mon | Nicholas O'Duwyer . Data collection
Water Affairs  |. Explanation  of . Inception
Department Report SRR
] 1. Data collection
18 Tue LuDe 2, Discussion for "Minutes of
Discussion"
Nicholas O'Dwyer . Data collection
Central Statistical|. Data collection
Office
School of .. Site investigation
Veterinary Medicine
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Date Day | Place 1 Work
Mar. 1 Wed | LUDC 1. Data collection
? Z.Preparation of  draft
"Minutes of Discussion®
Water Affairs . Preséntation  of ‘' draft
Department "Minutes of Discussion
Japanese Embassy Presentation ~of - draft
o - "Minutes of Discussion'
Ministry of - . Ditto
Decentralization
20| Thu | Ministry of + SBigning - of "Minutes of
Decentralization Discussiont _ -
Survey Department. | . Data cbllection _
21| Fri | Kafue Water - . Site investigation
Tregtment Plant{ & .
“Chilanga High Lift
Pumping Station
Kafue Transformer |. Site investigation
Substation, Zambia .
Electricity Supply
rCorgoration Limited
| (zB3C0) o _
22| sat | Distribution .- Site investigation
Reservoirs _ : _
TLusaka City .Site.ihvestigatibn
23 1 Sun‘{ Hotel. . Arrahgement of documents
e collected S
24 | Mon' | LUDC -+ . Data collection
25| Tue | Head Quarter, ZESCO|. Data ¢ollection _
26 | Wed | Kafue Water 1. Water quality analysis
Treatment Plant & |2, Site investigation -
‘Chilangs High Lift : : S
| Pumping Station .
27 | Thu | LUDC . Data collection
ZESCO . ‘Data collection
Japanese Embassy Ditto
Jocy . Ditto
MOD « Ditto
MOF . Ditto
Water Affairs Ditto
- Department _ :
28 | Pri { Hotel . Arrangement of

documents
collected :
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APPENDIX 5 LIST OF DATA COLLECTED

1. General Information for Zambia

. Monthly ngést'of statistics
. Annual Report for the year ended 1980
;-EGountry Profile Zambia 198/
. Migration Statistics
.. Economic Indices
.Map. ;
2. Water Affeire' _ _ _ _
. - Zambia Water wastagg Study (African Development Bank) 1977
. International Drinking Water Supply and Sanitation Decade
1981-1990 |
» Lusaka Groundwater Supply Scheme Pre—Appraised Report'1979
. Management Advice for the Establishment of the Agreed Water &
Sewerage Department 1980-1981 |
. PrOJect Identlflcatlon Report 1985
. Emergency Measures.
. Water Retlculatlon System Map (LUDC)
3. EXlstlng Water Supply Facilities
. Tenoer Document (Condltlons of Contract Speelflcatlon, B/Q)
N ASBullt Draw1ngs(C1v11 Archltect Mechanlcal hlectrlcal)
. Water Quallty Analysis
4. Price, Cost ‘
| e Ana1y51e of Rdates for Items f Qanltary & Water Supply Worke
» Price List (Minletry of Works and Supply) '

.  Water Tarlff
. Electrlclty charge

. Specification for Transformer, ZESCO
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