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MINUTES OF DISCUSS]ON
| | o - oN | o
~ THE IMPROVEMENT PROJECT OF LUSAKA CITY TREATMENT PLANT
IN
THE REPUBLIC OF ZAMBIA

In response o the request of the Government of the Repub11c of Zamb1a
the Government of Japan dec1ded to conduct a 8351c Design study on the
Improvement Pro;ect of Lusaka City Treatment Plant and entrUSLec he
study to the Japan International Cooperation Agency (JICA) JICA sent
to-Zambia the study team headed by Mr., Mikio Nakamura Deputy Director
of First Basac Design Study Division, Grant Aid Plann1ng and Survey
Department, JICA from March 8th to 31st 1986,

'The team had a series of discussions on the Project with the officials
concerned of the Government of the Republic of - Zambla headed by Mr.
Silumelume Mubukwanu Permanent Secretary M:nlstry of Decentrallsatxon3"
“and conducted a fleld survey in Lusaka area. ' '

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

'respectxve Governments that the major points of understandlng reached

"between them, attached herewith, shou]d be examined towards the reall—'
zation of the Project..

March 20th, 1986

PVt z*f’fﬁ}% ' A A

Mikio NAKAMU - |  Silumelume MUBUKWANU
‘Leader i ; ‘Permanent Secretary
Japanese Study Team ' o Ministry of Decentralizatlon
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ATTACHMENT

The obJective of the Pro;ect is to rehabllltate the treatment plant
‘of Kafue Water Supply System in order to ensure the water supply

from the System to the people of Lusaka Clty,as in Annex |, Cf) 3{“47
The Japanese Survey Team will convey the Government of Japan the desire
of the Government of the Repubkxc of Zambia that the former takes

measures to cooperate in implementing the pr03ect 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 will take necessary measures

listed in Annex II under the condition that the grant aid assistance

by the Government of Japan is extended o the Project

Both partles confirmed that the Survey Team expla1ned Japan S grant
aid programme and the Zambia 51de has understood it.
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ANNEX 1

THE FOLLOWING ITEMS ARE REQUESTED BY THE ‘GOVERNMENT OF THE
REPUBLIC OF ZAMBIA AS GRANT AID ASSISTANCE

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

2. Rehab111tatlon/Upgrad1ng of the exlstlng treatment fac111t1es
at Kafue.

3. Rehabllztatxon of telecommun1cat1on system between Kafue -
Chilanga - Lusaka Water Works.

4. Vehicle(s) for between Kafue, Chilanga and Lusaka Waterworks.

@ e



Annex IT

Following arrangemeﬁts are requested to be undertaken by the Government

of the Republic of Zambia.

products at the port of disembarkation

-To be TS be
o covered = covered
‘o, . ltems -~ . . by Recipi- by Grant
o S - . S _ent Side ' Aid ,
1., To secure a lot of land when‘needed _ e}
2. To clear, level and reclame the site when needed' o
3. To construct the gate and fence in and around )
the site when needed _ :
4. To construct the road for the ‘construction
when needed _
1) Within the site C
2) - Outside the site . _ 0
5. To provide facilities for dlstrlbutlon of e1ectr1c1ty
and other 1nc1denta1 fac111t1es
1) Electr1c1ty _
a. . The distributing line'to the site 0
b. The drop w1r1ng and 1nternal w1r1ng within o
_the site :
~¢. The maln.eircuit'breeker and transformer o
2)' Telephone System
a. The telephone trank line to the main
~distribution frame/panel (MDF) of the 0
building .
'b. The MDF and the extension after the frame/ o
. - panel
6. To bear the f0110w1ng commissions to the Japanese
foreign’ exchange bank for the banklng serv1ces
based upon the B/A
1)’ Advising commission of A/P 0
~2)  Payment commission o
7. To ensure unloadlng and customs clearance at port '
of dlsembarkaLlon in recipient country
1)  Marine (Air) transportatlon of the products o
from Japan to the recipient country -
2) Tax exemption and custom clearance of the o

—1486 -




10,

'3)  Internal transportation from the port of

disembarkation to the project site

To'accord'Japanese nationals whose services may be o
required in connection 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 pfoperly and effectively o

. that the facilities conmstructed and equipment
~purchased under the Grant : :

_:To bear‘allgthe expenses other than'those to . o
_be borne by the Grant, hecessary for construction

of the facilities as well as 'for the transportationm
and the installation of the equipment
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(D) HRMASESRES (NCDP)
Mr. Casunga C HAEYE

@ Wy sk (Ninfory of Decentralization)

Mr. S.K. Mubukwany : Permanent Secretary
Mr. J.K. Bahal ~ Assistant Secretary

_ (Local Goverment Finance)
Mr. A.K. Kaweza : - Principal Local Government

Auditor (Loans And Investments)

(3) RS« KIS

Mr, Kayombo . Director (Water Affairs Lepartment)

® )L%fi}ﬁ? (Lusaka Urban District Concil)
' Mr. N. Je Hapala DJstrlct Executlve Secretaty

Mr. . D. Nsenge ‘ ' Administrative Section
Mr. F.A. Bin ~ Legal Secretfary
Mr. M. Ssnlkolongo - Development Section
~ Mr. 1. Khan Deputy City Engineéring
. | |  : Department 8
Mr. J.E. Hendrich ' Dlrector, Water and Sewerave
‘ ' ' | Department _ .-
Mr. Elwin‘Paﬁlke ) Dlrector, Development and Plannlng
'  e ~ Section _ o
| M. A.S. Marwood  Assistant Directdf,'Water SerVEces"
_ _ Section '
Mr. L. Kashinga ' “Technical Superlntendent Kafue
. _ Uater Works :
Mr. B.C. Salati - . Assistant Technfca! Superrntendent,

Kafue Water Wroks
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Mr. T.A. Ngoma
Mr. Kachana
Mr, Sindandumuna

Mr. Bhowmick

(5) ¥rE7BOMEAE (ZESCO)

Mr. E.A. Moyo
Mr. Moffat C. Mulenga

Administration Superintendent,
Kafue Water Works

Senior Engineer Assistant
Chilanga High Lift Station
Foreman, Chitanga High Lift
Station : '

Lusaka Water Yorks

Planning Engineer, Headguarter
Kafue District Engineer

(8) Nicholas 0’Dwyer & Partners (Consulting Engineers)

" Mr. Thomas Niall-McDermott
Mr. Andrew G. Flanagan
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() HREARE
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2. EORMYEEMIE (Questionnaire)
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: 3. BESHHE
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2. Lusaka Water Study Report DA

Water Affairs 1. Inception Report M -
Department - ' | | :
Z N A 1. HERHBOHEHSE

2. Minutes of Discu§sion'®m%ﬁ’é§§_§§

/180 k| A v H i -Jfﬁﬂﬂﬁ . o
' o 2. Lusaka Water Management Study G)Pﬁlﬁ

3. Minutes of Discussion MDitig

-Nigholaé O’Dﬁyér 1. Lusé..ka Groundwater Study (OMNE

WA 1. BEHERE
MRRAY 1. B
(ﬁfgﬁﬁhﬁﬁiﬁ) '

39| k| vy 1. ERHE

B e 2. Mlnutes of Discussion MR
Vater Affairs [l Minutes of Discussion OEIRIER
~ Department ’ :
K8 1. Minutes of Discussion OJEZEHLR
Wi ER ./ k
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1. EO—gFHT—
« Monthly Digest of Statistics
» Annual Report for the year ended 1980
s Country Profile Zambia 1984
« Migration Statistics
+ Economic |rndecies

- it B

2. KEEHTF—F _
o Zambia Water Wastage Study (African Development Bank) 1977

. tnternattona} Drinking Water Supply ‘and Sanitation Decade  1981.

+ Lusaka Groundwater Scheme Pre-Appraisal Report . 1979

« Manegement Advace for the Establishment of the Agreed
Water & Sewerage Department 1980 ~ 1981

e Progect Indentlf:catlon Report 1985

i Emergency Measures

* Al K ERE

fg@mymﬁ

eTender Document (Cond;t:ons of Contract, Spec;flcation, B/
°AsBmItmemg;ﬂhwl,AmhmchPhdmnmahiﬂmincm)

« KEMFF— 5
4. HEREE N . |
< Analysis of Rates for Items of Sanitary & Water Supply Works

» Price Llst (Mlnlstry of Works and Supply)

%Eﬂﬁ |
°mLﬂﬁ
< BT
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E-6 Y7 EOTBERE

_ " TABLE [-—-SELECTED INDICATORS
e .. (ANNUAL AND QUARTSRLY FIGURED)

. ; ‘ L TS
' ‘: - ) Quester Quing
Unkt 977 1978 1979 1 351 18l . l’_s’l 19e 1984 S by i
. b Pepuehelan (Midoyarr o1t} vea o miftlon - 23 5.36 55 - A8 - .87 -&US . 6-11_ : 542 s e .
4 GromDomertdePraduct o ’ T . : . N L !
At curesnt purchasars’ valuas . K.millica 1,064 1,250.7 2,660.4 30636 | 3,485.413,5953 41813 47333 et "o . |
Ax 1977 purchasers’ values? e K'mHllon 1,986.4 1,5978 1,937.0 1,995.8 2018 512,059.3 20182 . | 1,994 1es e e
Azi?‘n’ purchaser's values = .. + Kralllon 15854 1,983.4 2,068.8 10107 1982 61773 l_.Sll-ﬂ BERR: LN .
3 2 Perc;p.’mﬁrwbmtkﬁmdm R N e o R R R o
o Atcurrentpricas - .. ' .. . Kwacha |0 | 49 482.0 " 5394 596.8 5943 R 7 % 7373 oe s . i
At 1977 prices Vel aa . Kwacha 1520 rn.o L 3514 LB | 3404 . 3246 o3 v ae -
At I97?pmei(Ad]ustedfor T R : : T s ’
tarmyof crads) .. .e o | 0 Kwacha g0 "310.07 - kro ¥} 40 339.4 2929 3918 . /LT . . .
8 Naticnalincoma . - T . HRCERY R - S T A
AScurrent markez prices e wa' | - Keemillion §.607.4 1.809.8 z,1243 L4959 | 30040 12,9703 | 35083 {39103 e . e
" AR 1977 eoarkee prices (unadjustad} K'milllon §,507.4 1,616.9 1,575.5 L6722 | 1,858.6 - L7782 1,712 et | . o
; " At 97T markst Prices (ld}uusd) K'milllan 1.607.4 11,5125 . |7073 1,685.) 1.719.7 [I 4920 1,595.5 L5927
1 PHC‘N&Nsﬂomllneoma i : . : ) R B - :
’ Axgxrrent peloes ... . ee Rwstha 309 3318 3348 4394 514.4 | 4744 5640‘ _m,l . e .
Ay §977 prisesy - - e Kwetha 309.1 3017 2854 1542 3179 | 2939 .. 2881 ms7 e . .
At 1970 prives e e Rl J09.1 WL T 3093 2948 2945 | MLS 2513 249.0 s os N
T8, GmuNmonaleduc: : ’ fo .
- Atcurvenepricas . . e Kmilllan £898.3 2,19%.4 2,438 18350 3,3987.5 | 32750 T 39350 | 43580 . e .
Atconsaant 1977 prices . . ) :
- Atennstane 1977 prices . ) : . ) . o
© {Unadfustad) e e K'million 16983 1.830.5 1,768.6 18730 | 20782 | j9815 Ly458 | 1957 | .. . .
. Arconstant 1977 prices . o S [ ’
B I'adiusled) .. . - Kmillion 1,983 §.88.0 | E920.4 .894.0 1,941 3 1,6953 17472 | 17383 .e s v
7. Copper pmdmcdon, axporn,gﬂ-m s o T .o ) - : .
¢ Preductdon ... ... v ees 000 tonnet 4592 55,6 - ] 6102 | - 5604 | 5548 575.i_ 5233 | 28] 29.7 131514
Bpors ... : s "G00 toane | 6658 5594 | &5l €117 5515 605.6 550.6 530.4 142.0 137 .
LHECﬁhmdSmlnmsm Prina partan Kerneha 1016 LO90 1573 LTI | 1LSEE ] Li74 1,985 2,500 2,478 2,733 3245 i
<& Index of Productlon ' ' : . . ' - - ‘ E
Filnarul Fradustion e By 1973100 | ' P62 - 954 el 591 L4 85.0 844 7o 813 32 788
. Manufecturing 1973100 9.5 1016 24 P2 1049 | ico.l 94.5 4.9 9.6 C9A7 lg7a
© Electeldty s e . 197100 245.0 240.7 1484 »y 1338 | 3235 303.5 1 2935 | 29%¢9 1v5.4 343
© % Sweernal Trada : : . . E :
Expocts e re een ran K'mlliion TR0 (2% ] 1.090.0 1.6233 9245 950.5 1,475 |I088.1 | 3312 363
Impores vee e aae e K'milHon 200 we N7 ;%4 914.4 9306 8933 (11079 313.6 3169 .
10, Prises ; ' '
Index Numibers of Consumor Prices t : - i ) . :
Highlncame ... ... .. | 1973==100 | 1348 1516 1698 | 18724 | 2000 | 2386 s | 3368 | M26 | 3593 | 3503
Low [ncome - e vee 157 5=l 00 413 1845.6 1514 .y a3 | w02 IN2 } 3735 3782 3395 4407
Trndex NMumbers of Wholesala Prics ’ . ’ . ’ :
Inclzding Coppar 1564=100 214 2484 02 1343 | sz | IS 4658 | 5962 4129 £46.0 FI0.8
Exchedlag Copper wr en | |09 1769 7 Was 2 s 54,9 6533 830.6 8614 897.0 9677
1. Implaymisat 1id Earninge . . . ' ‘ .
Murmber of amployera st on Jfaa
Docambar . .
Zamblan ... e . 000 B 343 | e | o355 |3k 44 351 v .
HomZemblea o .. 900 1 23 Pl 10 9]0 16 14 . .
Tosal v rae .. "0y 370 357 314 3 | A 368 344 365 - . s
Avurige annusl samings : : : :
Zamblam ... .. .. Kvracha 1586 1740 1,657 230t | 2392 |2.5% 2,647 . . e
, MonZamblas .. .. Kvracha 7,006 4,857 & | sns | 8lil jsase 301l . .- -
2. Gevarnment Flinunce ’
i:mw Kemiliian a9 88 036 LT | Lo | bist 08 | 1oa¢ | mo 352 "
PR e v we e Kemiilllan gl s 55 (K 1359 | 1,683 1337 | .. ns - .
13 stun?lr_ . . o Kmiiliena 418 an 33 835 k12 727 €7 871 \ 929 872 853

. Nou Figures on Emp!nrmaa: and Earnings far l99l to 1984 zre for tha Quariar qndm: lune.
1980 popuration figurs is from the 1980 Cansus,
fuoadjustadfor chaapusin terme of srada.

[Source: Monthly Digest of Statistics, ‘August/'Sept'ember, 1985:]
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DEMOGRAPHIC
A O ® @
101 -Pupulatiun gnumerated (miilimﬁ) .4;06 . .5068
.1;2 Prqjectad pcpuiafian (million) | o 1984 1989.
_ | 1969  4979-8L
1.3 Crude birth rate (per 1,000 populstion) = 7.7 a8
1.4  Crude death rate (per 1,000 pdpuiétiaﬁ)-‘ 19,7 RV

1963-69 1969-80

1.5 Growth rate (%) | | 2.5 3.1
1969 1980
1.6  Sex ratin (malea per. 100 femalas) o 96.0 96.0 -
1.7 Tatal Pertility rate (Everaga number '
af children barn to a woman) '_ 5.9 -
1.8 Grass reprnduﬁtian rate (average numbar D _
' af female bilrths to @ woman) 3.b s
S © o 4979-8L
1.9 Life expectancy st birth, total ' b3k 68,3
- males 51.8 6.7
femalas =~ 45.0 50,0
1980

1.10 Infant mortality rate (per 1,000

~live birtha) o 11 -
1;11 Child population (0-16) (%) 6.3 b6 .3
1,12 Dapendency ratio (per 100 papulaticn} _ 9&.3 9% .3
1.13 gg;tgagigzgdency ratioc (per 100 o0 00.0
1.14 ~ Populatian denaity.(permans per ' .S . .
ag. km) 157 - )



1015
1,16

117

1.18

1.19

1.20

1.21

2.2

2@3

2.4

Urban pcpulatinn (%)

Population in 1argé urban areas

(> 50,000 inhabltants) (%)

Rural population (%)

- Brauth réﬁe urban population (%)

Growth rate rural'pmpulatidn'(%)'

Average household size tatal

Female hesaded houssholds (%)

EDUCATION

=
=

Population with ne achoaling (%)
o . Tat=l
Males _
Fémalea__'

Primary Schnﬁla

Number of primary aschool pupils (’DGU')'

% females

% of achool age children (7-14)
enrclled in primary schools

Tatal
Males
Females

% of 7 years old enrolled in Grade 1

—158 -

1980

29:4 43.0
27.6 33.5
0.6 57.0
1963-69  1569-80
8.9 6.7
0.5 1.1
1969 1980
4.6 .
23.8 -

83!7'
. 88,3
79.0

95.4



qu‘..

2.6

2.7,

2.0

- 2.11

2.13

2,14
2.45
2+ 16

3.1

L

Progression rate from Grade & to
Grade 5 (%)

;Prugressinn rate fram Brade 7 to

Form I (%)

_Pupil/teacher ratio in primary schools

'Seénndary-schnols

*Numbsr*nf eepoﬁdary school pppils (roaot)

% femsles of total enrolment in
secondary schools

% af population 15-19 enralled in

'secundary schools

Frngressicn rate fram Farm III to
Farm IV (%)

Pupil/teacher ratio in se:andéry
schaols

Taachers

% trained teachers in primary schoals

% trained teachera in secandary schools

% Zambian teachers in primary schoals

% Zambian teachers in secondary schools

© HEALTH

o

Access 0 Health Fagilities

Pnpulatlmn uithin 12 km of & health.

~unit _ - Taotal %

Rural %

— 159 —

23

b9.6

85,1
83.3
94, 1

13.0

75
N.A.

1980

86
20

49,2
95

35,1

15.9

9.1

Cp2.0

87.1
95,5
58.9

58.1

1380

85
73



3.2

3.3

3.4

3.5
3.6
3.7

3.8

3.9

3,40
3,11

3,12
3,13

3. 1

3015
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| o 1992
Population within 12 km of a heslth o '
centre _ WA, 68
Population within 30 km of a hoapital N AL 59
Health Facilities 4984
‘Numbtier af hospitals: _ ' ) 76 Bﬁ
Beds and cots in haspitals 12,870 15,326
Hospital beds per 1,000 populatian 2.9 2.6
Number of health centres/clinics 595 756
% in rural areas _ 7 75
Beds and cots in health centres/ e -
‘elinice .- S 4,530 . 5,939
Total beds.and cats per 1,000 populatinn : 3.9 3.6
: ' “Rural = N.AR,. 167
Urbal‘l ’ meﬁo 508
- Health Personnel
.Namber nffdacturé-' _ o ' NGA. 821
Dactars per 100,000 population N.A. 1t o0
Number af nursea T U N.A. 5139
Nurses pErfqﬂa,DDD_Pbpulatinh | N.A. 87.4
Numbes of heslth warkers per . : _ _
1,000 papulatiaon - NeA. Tobo
Nutrition | . 18967.92
Per Capita Calarie Cansumption |
{recommended levels in brackets) _
Urban | _ 2,087 (2,060)
Wage esarners in smail townships 1,955 - (2,030)
Rural subslatence farmers - 1,357 -(2,030)
Wage earners inm rural aress 1,720 (2,&33)



-

| | 1970-74
3.18 Parcentdge malnmuriahed children
(0~% years) : _
below 80% weight;#nrmage atandard - 55

CHOUSING 41
"AND
ENV!RQNMENT u 7}<

L1 _Ruerage numbér ﬁ? persons ﬁer room -
4.2 % of dwelllngs with durable |
raafy 27.2 =
) walls k6.9 -
4.3 % of dwellingas with electricity 12,4 -
L, % of households using‘mnad,lcual ar _
- ~charcoal 3s cogklng fuel _ . 84,2 _ -
k.5 Water supply S
' Piped water (%) - 27.6 -
Well/barehole. (%) _ 3L.6 -
" Rilver aor stresam (%) 32,3 -
Other (%) - O
bL.6 Mater disposal method _
' Flush, agua, pit bucket (%) 50.1 =
None , (%) 49.9 -

'INFRASTRUCTURE

A R

5.1 Tutal number af telephunea.('ﬂﬂﬂ') | 56 61
5.2 Talephnnes per 10,000 pOpulatinn 07 104
| af poat- af?icea/pnatal ' '

5.3 Tetal numner p 25t -

agencies
—-161 —



5.7

5.8

Populatlon per post affice/poetal
agenciea ('000')

Total number of vehicles ('000')

Number a?.uehiﬁlaa pér 10,000
populatian

Road network ('000 km) ,
af which
% bitumen
% gravel

- Railuay passenger - kilometres

per capltis

-Elestricity prudﬁctiun (mill. Huw)

EMPLOYMENT

§it

Lahour farce (fﬂﬂﬁ')

~ Numbar of peraans employed by the

formal sector ('ﬂﬂﬂ’)

Formal sector employment as
percent of total labour force

% Femalea af total Pcrmal sector

gmployment

162 —

17

1977 49849
-

9 126
286 219
4978 1982
3 37
CMb,7 15.1
21.5 23,5
1977 4981
57 &3
1978 1981
7,883 9,793

1975 _1981
1,679 1,826 ﬁ;ééé'
393f 375 ‘555
27 21 20
1975 ;d97§~- 1980
6.3 _7.7. 7.6



1975 1979 1980

6.5 - Sectoral distribuiion af formal
sector employment

agriculture (%) _ 9.2 9.7 = 8.6

mining and guarrying (%) 16.5 16,2  16.2
_manufacturing (%) M3 128 13,2

community, sccial and o

peracnal services (%) 2h.8  28.L 29,0

1997 - 1979 4980

6.6  Aversge esnnual earnings of Zambians
emplayed in the formal sectar

(Kwacha) 2nd quarter - 4,657 2,000 2,196
Agriculture - &7 878 995
‘Mining and quarrying 2,3%% 2,636 2,935
Manufacturing | 1,626 1,890 2,082
- Pergonal services 4,660 2,016 2,145

ECONOMIC .

B

ST LI SRR D TR RFar, R

1998 1

981

Natlonal Income

7.1 Grosa Domeastle Product (GOP) _ : o
st current prices (¥'million) - 2,260 3,443 3,56k

at 1970 pricss (K'million) 1,486  1,48L  1,k5k
7.2 Per Capita GOP E

at current prices (K) R 588 589

at 1970 prices (K ~ 277 253 24

1978/79 1984/B2

7.3  Grouth rate GOP (%) C=7.7 =20

4978 1981 1982

7.4  Sectorasl contribution to GOP
' agricultursl sector
Kimillion ' 169.2 4180.0 159.0

0.9
% | 11,6 12.1 1
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765

7.6

7.8

7.9

mining and guarrying
Kimilllon
| %

manufacturing

K'million
%

National Income

'Per

at current prices (K'millian)
at 1970 prices (K'million)

Bapita National indome
lt current prices (K)

_ at 1970 prices (K)

;Gruaa*fiXadscapita.?urmatign

at .current prices (K'million)
at 1970 prices (K'million)

Incame Distribution

-~ Rural

‘Percentage of total income
- aperuing to:

0=19% -0f. the pnpulatiun
20-39% of . ‘the population
L0-59% of the pupulatinq

~Urhan

a- 19% GF %he pnpulatian
20-39% of the papulatian
40-59% of the population

0-19% of the population
20-39% of the population

' 40-59% of the populstion

Average annual inceme per caplta (K)

Urhan
Bauatter
LLow income
High income

Rural _
~ 164 —

10.8

1978 19841 1982
4941 £33,3 k336
33.3 29.2  29.8

. 159,6  180.0 473.0

12.1 11,9

1,809 2,917 2,881

338
248

537
164

1,326 1,368 1,328

497 477
233 . 2149

610 618

1500 132

1976/75

12

15

136
258
170
186
1,054
A

1976

193
- 35k
238

270
1,433



' 7.10

713

7. 14

7.15
7.16
7.17
7,18

7.20
.21

. Incresse in the
“pricea (%)

711"

index of congumer

Index of congumer

A prices
(1375 w 100) o

- Government Revenue and Expenditure

7.42

Total Government ravenue
(K*miilion)

Total Government expenditure
(¥'million)
current
sabital
% Government expanditure
‘health, total
current
capital
education, totsl
:n:curreht
capital

 Huhéy and Hanking

International peserves (net)

(K'million)

Currency‘in circulstion (K'million)

Private depcﬁita'{ﬂemanﬂ; Savings
and Time Deposits)

Gavernment depasits (with Bank of

Zuwmbis) (K'million)

Commercisl benk losns and advences

Consumption/Investmenta
LUrrent priceasy |
Government final consumption

(K'million)
Private finel consumptlon
(K'million)

~165 —

1978 99849
5.8  13.8
163,9 298.,5
584,3 852,41
B15.6  1,388.8
667.1 1,230.5
168, 3 158, 1
6.5 5.6
7.5 5,9
2.0 3.2
13,6 0 11.0
.159‘4: ’ 1199
.ku'? ' 296
236.8 = 383.2
154.8  224.2
567.3  B43.1
7.5 ~bBZ.6
301.6 699.5

575 1,055

1,203 2, 166

1982

12.6

257.2

878.7

1,663,2
1,323.0
320.2

7.2
6.5
3.7

13.0
14,9
bofi

182,k
262 ,7

1,159,5

=944 b

Th7.7

1,072
2,254






Economic Trends in Zambia [S;)‘l;rce: Fconomic Review, 1.985, EIU].
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Balanbe.n? Baymentg _ L2071 «1222 J381

70307 Dvéfall_ﬁalahce 0f payments
(H'millicn) 226.3 w244,0  -3h1,0

7317 Inflow aof p:ivate capltal (net) : '
(K‘milliun) 27.9 “67.7 91,7

7532 Current accaunt balaﬁcel(k’millibﬁ) «283;1 -430.,3 ~656.7

1975 1978
‘8.1 Arable land (million ha) N.AL 42
8.2 Arahle land ger agricultural o
: population (ha) N.A, 13.8
8.3 Number of traditional hausehdlds : '
: engaged in farming ('000') 614 826
8.4  Number of sommercial Farméré 1,530 1,580

1975/76 1976/77  1977/78

8.5 Loans releasad to farmers by : o '
financial institwtions (H'millian) L1 51 63

Credit per farmer,(HTUUD) | 2.2 2.7 2.b
| | 1975, 1981 1982
8.6 Harketad praductinn af selscted ‘ o
crapsg . | _
Sugarcane_('ﬂﬂﬂ-tnnnea) 768 893 1,010
Malze ('000 tonnes) 559 693 510
:_whea£ (fDUG tonnes) | g.5 11 13
" Rice (1000 tonnes) N 1.0 2.7 2.9,
Sunflower - ('UDU tonnes) 8.2 19 21
Seed cotton ('UDG tannes) 2.5 17 13
Catton lint ('000 tonnea) 0.9 6.3 b9
Tahacco f!DUD tﬁnhes) 7.0 3.0 2.6
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8.7 Percentage contribution of
traditional farmera in marketed
malze

8.8 Imparts - _

.éf'maize ('ooo tonnes)
- of wheat ('000 tonnes)
of rice ('000 tonnes)

8.9 Production of meat and milk
{(commercia} sector)

‘ Cattle ('UDU heads)
Pigs ('000 heads)
Poultry -€'000 tonnes)
Milk ('million litres)

8,10 Production of majmr Fisheriea |

('000 tennes)

8.11 Percentage share af commerclal
: and sunsistence agricultural
sector to GDP :
' Commercial ee&tar
8t current prices

‘at 1970 prices

;Subaiatence‘aaptur _
at current prices
at 1970 prices
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4981

7.0

1975 1980
60 . B0 L6
0.06 43 a1
157 35 . . 94
3.9 hob  2ab
72 gz 1bc-
55 68 38
11 4a 1z
12 g 19
1975 1978 4979
4H1 L3 50
4995 4984  198%
4.0 6.0 5.
3.9 ho8 .4
9.1 9.8 8.3
73 £.9



WATER ANALYSES OF UNTREATED WATER
FROM KAFUE RIVER AT IJOLANDA INTAKE

(1974 ~ 1976)

e-1-74

BR7 KT

ch:racteﬂstm 15-2-74 | 20-3-74 | 17-4-7a 15-5-74 12-5-74 18-9-74, | 9-10-74 | 6-11-74 | 4-12-74 8-1-75 12-2-75 | 6=3-75 7-5-75 | 11~6-75 | 10-0:75 | g-10-75 | s-11-75 | s-12-7% 11-2-76
: Dirty Greenish | Greenish | Brownish . . 2 . Greenish . . : s : . . -
_-Appeavance Brown - Brown Browm | Green Greenish | Greenish srown.;sh Greenish | Greenish Brown Brownish | Brownish | Brownish | Greenish Grean-sish ‘Brownish | Greenish | Brownish | Greenmish
:::::dity Mus:y Ml.lS:y : Mu.sjy.' Hus:y Mus’;y Hus..:y Huszy Mzsty Husty Husty Musty Earthy Husty. Earthy Eart}‘gy ) Earthy Farthy —— Earthy' o
! .4 4 6 5 4 6 4 8 3 3 3 4 6
_Color "Hazen ha 50 40’ 40 20 8 15 15 15 35 20 a5 25 15 15 10 12 o 7 75
- T . T _-7"2 ,. 2 7.2 -0 7.1 7.5 1.3 7.6 7.7 . B 7.4 7.3 7.6 7.3 7.7 7.8 7.1 7.7 7.7
z:zzr’;lii"z‘;z;:’:iffw 93 283 141 136 . 99 122 115 167 191 224 194 87 152 e | w 166 130 133 152 160
(micro whosfem) 240 1e0 150 133 110 Lio 120 200 210 240 230 180 170 ‘110 110 160 190 220 240 220
_Alkalinity as CaCO, . 116 74 g0 82 74 80 106 120 - 130 120 94 86 88 80 80 160 105 124 132 112
lardness as Ca.CO_,‘ ;
Carbonate ) _ . 80 54 a0 i6E 104 5 T56 . 5
- Non-Carbonate 8 & 6 ) ) 130 10 P 7 Py o : " - — ar "
Total 124 80° 80 88 . 64 80 104 104 120 130 100 80 80 64 & 92 108 uo 130 122
galcium 106 64, 64 68 64 65 - 94 100 120 126 80 64 60 &0 52 86 90 104 .68 a9
Hagnesium 18 16 . 1% 20 o 15 10 4 9 4 20. 16 20 - TS K 18 e _42 13
Sodium Na - - - - - - .~ N = = - - - ~ - _ - ~ i _
APotassium K - - - - - - - - - - - - _ - - - - - Z -
Chloride €1’ 12 4 6 2 4 4 4 4 6 4 16 6 6 6 4 "4 4 6 8 6
Sulphate 504 . - - - - ;- oo - - - . s - - - - - - - - _ -
Nitrate N 6.06 0.08 0;91 0.lo 0.06 0.08 0.1 0.08 0.10 '0_.03 0.08 0.14 0.10 0.06 0.06 0.01 0.02 0.04 0.03 0.05
Nitrite N . 0. 0 o 1] 0 © 0 0 0 0 aQ 0 o .0 0 - T 0 - - 0
Free Ammonia N 0.44 0.18 0.02 0.03 0.1a 0.03 0.130 0.24 0.02 0.20 0.08 0.28 0.28 0.04 p.02° 0:50 0.54 0.64 0.20 0.76
Albmﬁinoid Ammonia N - - - - - - - - - - - - - - - - - - - -
Oxygen absorbed 33 1.6 1.5 5.1 3.7 2.9 6.8 3.0 3.9 5.4 4.1 4.1 2.2 2.5 4.0 4.6 2.8 3.6 4.0 4.0
Silica §i0,. - - - - - - - - - Z Z - " Z - - Z - - -
Phospha'te" EOA - - - - - - - - - - - - - - - - - - - -
Fe _thal ' ' - - - - - - - ~ - - - - - - - - - - - -
Hanganese Mn Total 0 0 - o - 0 ) ) Z "o - _ P - - z - - - -
?_ln"}‘_s_:e:(lhlo.rine - - - - - - - - - - - - - - - T - - - - -
Suspended Solids 10 - - - - - - - 3.0 - - 5 - - - - - - - -
BOD (5 days) 20 5.6 5.6 1.3 0.5 0:8 1.25 0.7 1.3 1.7 - 1.5 1.7 0.9 03 | 2.0 0.9 0.8 1.7 1.8
Temperature 26 26 .27 28 25 2 24 27 27 27 28 25 25 26 26 26 .2? o | ga 28.5
Dissolved Oxygen 2.8 1.8 - 6.1 1.1 1.0 1.5 2.7 2.1 2.0 2.7 2.6 1.5 15 1.2 75 6.5 . 7.7. j.o 10.0. 7.3
Saturation 40 25.7 1.4 15.7 14.5 21.5 38.5 38.5 28.9 39.1 37.7 21.7 21.7. 17.1 7| 92.8 11.0..0 101.4 146.0 105.8
in mg/l except where shown otherwise. ) . . K
' ' : [Source: Zambia Water Wastage Study, 1977]
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WATER ANALYSES OF TREATED WATER
AT QUTLET OF STEWART PARK SERVICE RESERVOIR
(1974 - 1976)

jsnrhruhc 10-1-74 | 17-2-T¢ | 14-3-74 | 17-4-74" 1b-5-_~'j4 136-74 | 17-9-74 10-10-74 -] T=11-T74 § 5-12-74 901273 | 13-2-75 | $-3-78 | 23°5-75 | 12-6-75 | 11-9-75_ | 20-10-75 | 6-11-73 | a-12-75 ‘ 12-2-74

.Appearanc_a : . Cleax | ctear C“"_f:_. Ci.éff__ : Claax " Clear Cloar (Bright .} Clear Greentsh Clear -Clbd!lf Claar Claar Bright, |- - e .

Odour ' hone | Wone [ Mow | Wone’ | Twone } hons T} chlorinove | chiseinows | hous | O o | Hemw | Wome [ S
Turbidity : - Clrar | Clear | 1.0 1 | e.0 [ clear Hono = | - Cl;;;‘t-.—“ Cloar R %Y Wil | wn None Nit Clear Clear Claar’ CClesr . leax Clear
Golor “Hazen -5 -5 . =8 i | s N -5 s -5 s -3 S s R -5 -5 -3 -s oS
M. : o 10 6 7.1 7.0 7.0 1.0 6.6 C 6.6 7.1 1.2° 6.9 6.9 .| 7.0 6.8 7.0 7.2 ‘7.0 3.5 1.5
Total Dis§91v2§ Solids 124 138 191 11 102 124, §- 1 we | - an TThen | 2as 23 | 168 117 134 126 106 161 229 U jas
Electrical Conductivity T o : P I ‘ : ; . .

(micro whas/ce) _ 280 tao 180 160 M0 1 o100 . 200 | 0 < 280 o0 | 260 | a0 | 1es CErs | 10 180, 200 230 250 243
Alkalinity as CaCO, e 50 (66 - s8 70 B0 40 , 60 1na 120 o 62 70. " 62 54 10 92 94 "1 114 110
Hardnéss  as Caco; ) N R - . o : . : MF : . Rl o ) .

Carbonate e : , 66 .10 76 48 S66 . F 0 14 ‘ ' R |16

Non-Carbonate ‘ : SO CoaET, | 40 28 11 4 T E P60 -, 28 - 20 Y 48 VIR T 26 . . 26 22 ]
Total 134 96 106 96 ) C 112 -120 T 142 140 110 110 a4 | 16 0 T o 120 U s
" Calcium . ) 11y 80 . % ... 18 0 64 . - B4, : ~ 106 Y104 " %0 - 88 ] 100 60 - 64 (X a2 68 90 Y B84 H
Hagnesium._ - I LN 16 - 18 _ 1o n 28 ORI L . .. 22 10 ‘24 12 Y 1 1z . 10 44 E M !
Sokiun Na - - - - - - - - | - o - - - - - - - - .p -
Potassium. X . - - = - - - - -l L -, - - - - te . - - o - -
Chloride €1 ) ' - e 5 . 8.0 6.0 L 6 - 40 1 -8 6 1z . 4 8.0 : 4 [ & 8 10 T I T CAN.Y :
Sulphite §0, : 1.~ S B B s IR TR i - = e - BT R B - - - | - '
‘Nitrate N. 8.12 0.04 0.0 | 0.01 0.00 0,0 0.08 a.05 0.04 0.14 0.09 - |. 0.} 0.06 | 0.04 . 0.04 0.0l | o.04 0.04 n.02 | .0
Mitrite ¥ 0.00 0.00 St | 0.00 . - _;2‘0 _t‘)_._(-) : 0.0 -L_*-__o‘i)‘_ RN N I 0.0 0.0 HEl 0.0 tee o loes0 Hil R o;
Free Ammonia N ; 0.0 [0.02 “per o0 | 9oz } 00 | 006 . ] 0.0 084 | 0.2 0.56 | 0.1 v.02 . | o002 | om 0-1 o.6a . -4 cous2 | Les 5ty
Aluminoid -Ammonia N - - - - . - - - - Pt - T - - T R - - - 1 .- -
Oxygen Absorbed (4 Brs, 27°¢) | . °° 1.5 ) 8.1 2.2 . 1.2 1.3 0.25 - 015 2o 1, Ly | ocraa | 19 5. 0.8 .0.7 | 1.8 1.5 1.2 P
silica 8i0, - St -~ - - - T . - - - - - - - - - - - - -
Phog‘phate.l’o‘,‘ ] ". N = o S L ' T , - - s . T K . - - - - - - - ! -

iron Fe Total T . - - z z ..- . g PR N ot s - . ~ - - : - - - T > - . ; -
Hangsnese Mn Total 0.00 N - 9.c00 - o o 6,0 - T b . z i ' = - il R A f"
‘E't;ee' chlorine Nil Trace Trace fraco Trace  Trace 0.7 ) 1:2 . Trace Hil Trace nil . Trace ‘HiL Hil Trace m.'l_ IR T_racu i il

ua‘;ts in wa/l except wheie shown othervise,
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@k 8 ﬂ?xﬁm%mmﬁﬁﬁ

BAEO BRI kﬂb\HOmeB&mbo%m&omﬁﬁ@ﬁ#bﬁ&ug\ESh
8.1 WiRd k5w BRIFT 1.8 feet (0.55mMORBBH Y- %oy BilHESIK G
67?%&(2%m)®W\@E,@ﬂﬁ@ﬁ%ﬂﬁ&bfl?ﬁmﬁﬁéi%%tw\1%%
ihﬁmm &I L Feo

% 8.1 :%k mm%#ﬁ#%

- | | [E4iI1 7 4 — 1]
B & i B | RHBME
H H : | % %
IKBICAD BIOKEE | KBIR) (A)-(B)
1w ok | 3,208.8 - 3,298_,8 0.0
BRSOk~ 3B | 4.07 R
s 5,380 | - | 3,329 | 0. |3,208.8 + 4.07
1 = 3,302.0
Bt | oem | - cee- | 8.T764.(2.06m)
: ' @55%@1.7%
| 3BAD | 3,309.67 | -~ | 3,309.67 | 0.0 |3,302.9 + 6.77
| ' | ='3,300.67
ERE(BB~TARD | 023 | - | e
A | 3,312.0 3,310.2 | 1.8 |3,300.67 + 0.23
| | = 3,300.9
BEEGLCAM~ERI) | 0.2 | |
@k | 3,305 3,312.22 2.3 |3,312 + 0.2
(K | - = 3,312.22
HXK )
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(DER~ B8BTS Hi= mﬁﬁ%é

b 000 mn , | = 60ft. = 100

Q=110,000m3/H = 1.2731 m3/sec .
: n .
V=Q /A= 1.2731/ Z (0.92 = 2.0 m/sec

v? 2o

© WAHE hi=fe = 0.5 X = 0.10 ()

_ 2g 2 X 9.8

: . ve (2.0)2 :
@ WHE% ho=1, o= L0 X = (L20 (m)

' : 28 2 X 9.8

. : 'Vz
Q@ MMYIBER h3=Tfb1fbs ~2—~

g .

15° ~ B 80" ~ 2XEF fuifeo : 45° B 0.15, 90° MNE 0.20

0)2

ha= (0.15 X 2 + 0.20 X 2) = 0. 14¢n)

2 X

@ EWEX . he= 10.204n2D18/3Q2L, (YmyR)
| n =004 D=09% Q=128 L = 140n
ha= 0.80m |

© BIokERARF
H = 0.10 + 0.20 + 0.14 + 0.80
= 124n |
= 4.07 ft.

it

Q) BB Ho= WARK(LD + BIEERC
| AR ) + g

- Q=110,000m3/H + 20#t1 = 5,500m8/H = 0.0637 wd/sec/ith

@ FWAHEE Chy)
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HE

0.0637 + 0.10 = 0,455 w/sec
€0.455)2
(05+10) ——~ﬁ>—“002m
- 28
2l 0505 AR, 1.0: ﬂﬂn“ﬁ
@ ﬁ'f‘@fﬁ% (ho)

ﬁ@@@mus?ﬁ% (Fair-Hatch %)

v

it

-h1

)] o 1 ’
No'= 0078 [ +— . LT R i

g B &4 0 D12

LI BHIES 0.6n v :BBEE wsec, o/ R 5.5
£ 1 SHOREE 0.35 | i KOBEHE  10-Ske/m - sec
P :ﬂ(@ﬂ}ﬁfﬁ 109 kg/m | Di ﬁ’jj‘ﬁﬁ i

P1: D1 OBRBOAKIHY 3814 |

i :
BE > = 1.5 X 106 FELn 3,
1 ' ‘ )
S 1 21 % 108
ho’= 0.178 X 0.6 X X — X 5.5 X—X _
| N 86,400 9.8 0.354 108
X 1.5 X 106 |
= 0.2m

Eﬁﬁ@;ﬁht@ﬁﬁimw%% fﬁfﬁ%ykaﬁ& afauﬁ %éﬁ%’ t U 1 56
RERAD

he = 0.2 + 1.56 = 1.76n"

© WIEIEL (hs) hs = 0.ln
<ﬁ¢$urésmw:sﬁﬁm%r§wn%o )

. S 100 120 \2 - 0.::063
Kk h ha = ( X )= Ul _

@ HAHx (bo) YT g Vo 86,400 o
. - 100: 1% BICTLE

0.6 F{REY

_ . n
® EHiEs (hs)  ¢375, V. = 0.0637/(0.3752 2 ) = 0.57Tm/sec

(0.577)2
2g

= (.03m

hs = (0.5 + 1.0)X
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RIEU. 0.5 W, 1.00 SAR

©® FDM NZF e, NLTER I D%
he = 0.14m
@ RKEEEST
He = 0.02 + 176 + 0.1 + 0.01 + 0.03 + 0.14
= 2,060 (AAOHY 1~ TEHELTVE)
= 6.77 fi.

(3) 3i i‘ti{“—{}tf/vi‘ﬁ! _
B & (il SFE. = 0.91m , BE 2.17Ft. = 0.66n , | = 490Ft.= 150m)
= (N2 X V2 X L) + (RA/3)
= (0.0152 X 0.71% X 150) + (0.3374/%)
= 0.07 m
= 0.23 ft.

 ,ﬁﬁU¥ S -
N R (AZTY—} 0.015)
YW OE (12?31—3)—~(066x091) -071
I '(A/s-oaﬁxogl~(066x2+091)-033?>
St ¥ W (=0.68X2+0.91 = 1.78)
A OBTEM (= 0.66°X 0.91 = 0.60)

(4) «%c&r&«%yf(# |
| F‘?%; (fy 3ft. = 0.91m &g 21774, = 0.66m , l = 330ft - 100m)
Hs = (N XV2XL) + (RU3)
= €0.0152 X 0.712 X 100) + (0.3374/%)
= 0.068 m | |
= 0.22 fi.
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@H-0 RS 9 s

) kb 97 OMERE

EADSOBAE (Q) = LBBBUY? ©HEbhA.

9 218
Bk &_sr( ) |
-N1.838B

- ( 0.52 238
1.838 X 4.5 X 5 X 2 )

= 0(.034 m

Q: W ¥k B 4725 w2 X 0.66 m/win
= 31.185 m3/nin

= 0.52 m¥/sec

B: PIVES @ 45n X5A/M X 2

CH G OMEE )
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2 Hok } 5 OB

PO N H0.35 X 0 0.4 &93,
SR % 54/ |
b7 1A% Y ki
0.52 |
Qo = -~5~f = (.104 m2/sec

THIIRAAE hoo BHIIARE XD RS,
(on?) 1/3
£B?

o =11 £FB,

hc'o.

i

0104 md/sec

H

. 'QO
B = 0.3m k9

L/ 11X (0.108)2 \ 148
heo = - : :
9.8 X (0.365)2

= 0.215m

THIEAER HHEHT 0L, .
EFBKE ho = Y3 heo THEIDS

ho = {3 x 0.215
= 0.372m < 0.40 m

CkSTESIU 350 4 X 400 # THRATH %,
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ER- 1.0 kRY TR
R T RIS BBBRN A T5 4 Y OB A FHEHEE b LTS 5.
1o BN AT OB

P,}Efﬁf@@@ﬁ?k"’é”ﬁﬁﬁ?@%ﬁttb\ M2 Hizen-Willians Formula 124 04T 2R %
fﬁﬁbf&ﬁﬁ%@ A iZﬁ'ﬂ“o

CZRREBEEORME P 10 ~ 15 BETH 5,
Hazen-Williams FormulaldLATicd 3,

C= {10.66 X | =+ hf + d4.87) X Q

- = pipe length inm
hf = friction I'os_s_'_ inm
= pipe inner diancter
Q = Capacity in m3/sec

o
Y
i

oS

—185—



a.  BERIHERER

i) BERVEN 4 BRI (Pipeline profile & B iREa)

405509

. ’...

‘Block

GEARE  0=16,6801GPH=108. 20305/ & 75

No.l PS ~ No.2 PS

e

4029.¢

4

B Rx o 52!
- ) _ ’ f
*3  3866.7

Length

Nom. Dia,

1 2 3 : 6
5200 3224 17767 14845 30250" 21840"
36.75" 43" 36.75" 36.75" 36.75" "36. 750

No.2 PS ~ Terminal Resrvoir

8lock

I

Length 6606;9"
Nom. Dia. 36.75"

— 186 —

B R I 6
10490° - 47600' ac.f!
36,75 - 36.75" 36.75"



-

D BN T4 Y o i

No.l P.S ~ No.2 P.S

Q

= 16,68015PH

116,880 X 0.0045485/60 1 /sec

= 1,260 wd/sec .

Block I hf d ¢
( 18.21)
1 [1,584.96| 5.547 10.908 | 124
¢ 11.21)
2 982.68 | 3.414 |1.0636| 82
(e | |
3 | 580.99| 1.8%0 |0.908 | 124
35 R [~ XN IR
4 14,524.76 | 15.850 [ 0.9112 | 123
1 (104.71) .
5 ]9,220.20| 31.913 |0.9144 | 122
CoooeTmman o
6 |6,656.83 | 23.592 |0.9176 | 120

-—i87j‘




No.2 P.S ~ Terminal Rescrvoir

Q = 1.2640 m3/s

Block | d | ¢

(15.051) S '
3 1,313.7( 4.587 | 0.9112] 123

4 '3,197.4. 11,201 | 0.9144 | 122

(168.21) -
5 14,508.5 { 51.267 |0.8176 | 120
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SR 350 000 A et

HIAOKE S Ly, 7o IR Eﬂﬂﬁ%%& BlJaﬁtL AR T T

"C” B 130 lu‘d‘%m&bf“(?‘éf\ LN E@?ﬁﬁ:’é%&b%f&‘\kﬁi "C” fELL 110 &
LTV3,

U Us BESFE O MEDH ¢ = 120 ~ 195 ’C&%%iﬁb%ﬁf 'Cii@ﬁﬂfﬁﬁ’%&
‘.%’&)‘C € =120 "Cnfﬁ‘ﬁ“%’:o

%ﬂ(%}éﬁébis TiED Hazen UiHiamS Formula [ @‘R&)bn\ |
SRR - Hery,

H = 10,866 x (@ + C)1.85 X (] + g4.87) x 4

TORRI

No.1 High-1ift pump Hr = 84.81 n
No.2 High-1ift pump Ht = 84.17m

-~ 189 —



%o-1 GEHEEAEHOME (C =120 ¥T5)

Q = 6.5 W/% = 1.275 nd/sec

5 | |
3] No.1 P.§ ~ No.2 P.S No.2 P.S ~ Terminal Reservair
v : : i )

4 d e | .hf - d e hf

1 |0.908 |1,584.96 | 6.037 | 0.908 2,013.7 | 7.671

2 |1.0636 | 982.68 1.732 0.9112 1,950.7 7.304

3 10.908 | 520.99| 2.081| 0.9112 | 1,313.7 4.919

4 {0.9112[4,520.76 | 16.983 | 0.9144 | 3,197.4 | 11.769

5 |0.01aa |9,220:2 |33.920 | 0.9176 | 14,508.5 | 52.506

| & |0.0176 | 6,656.83 | 24.081 | 0.9176 |  20.4| 0.027
G| Hf = = hf = 84.805 Hf = £ hf = 84.169
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3. WY TAER

. Nou1, No.2 High Tifl pump DABME FiE 7 5.

No.1 High 1ift pump  No.2 High 1ift pump

Ik .
WA KL 3,298.8’ 3,789’

TR 3,789’ 4,298.2’

s i B 149.5 ;m (190.5 feet) - 155.2 m (509.2 m)

RSB 80.81 817
R 780 % | 2.0 m - 2.0m

2 # B 233n 20137
- No.l high llft pump 13 236.3 m, No 2 Li 241 3? m t?’;t@&?ﬁ?“h_%‘] 5 m G)ﬁiﬁ )

S HEU BB No.1, No. 2 & Pump Stat:on UJﬁ%ﬁfDE}ﬁﬁfé%f@b’(% Pomp Statlon Ho
AEEE M2 T3,
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4. B
BIRH = (0.163 x 25.5n3/4 x 242n x 1.15) + 0.86
o= 1,345 = 1,350k &9 %,
Q=K TIE o 22.5m8/4

= WyraEE @ 24
7 = RYT7THE 1 88Y
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Hl~-11

?w%&@myv+ﬁﬁ-

BAR Y THOBEICSO, BRRKEETORY 7B B 2KREMOR
NEff, REGHBBEMIEZS LS CHET S,

. BRAGH
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| RS & F o7 KR TG
Y, : -
a8 5 ] 4
ERAY oo 3 3
mihg m3,/ 4} 22.5 22.5
2HE ] 242 242
LR rpm 1,490 1,490
RATH%E % 86 86
GD 2 Kg - m2 160 160
B WO | —
Mo Kw 1,360 1,350
R e Y1)
B K Y 3,000 3,000
B Hz 50 50
T P 1 4
GD 2 Ky em 57 57
U | e o
n g e 450 450
AR =Ll AR



BT RKRTHR - FSURMKEY TS

I i | |
(A L= e
EESTY o C= 120 C= 120
BEHKE S 0,01 0,01
- (K D RO 2,07 X10 ko /n2)
_ (E : EMORBUAR- 2.1XT0. ko./n2)
RO | ® 11,1 KiRY K 11,4 KR
- 1.2 ' 11,5
S 11.3 11.6
ERETO
atise ;
PR 76.50 3/9r= 1.2750 35 76.5m 3% = 1.275m 3.5
AR m 100547 - 1154,88
I 4k i m 1154.89 1310.09
- ERE m 149,42 155,21
ERRME O n 84,8 84.26
K7@D m 7,81 2.53

CoEsokm
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Table 11,1 (1)

#1110 (0

| | T =K T
KODE (?ha_inage (10%§1.) Chainage ( m ) Trench tnvent Lev'el'(f_t) Trench Invent Levél(m)

1 0 o 3289. 65 1002. 6

2 10 304. 8 3225. 5 992.3
3 a4 1341. 12 38257. 18 992. 79

4 52 1585 3254. 8 9§2

5 74+24  2262. 8 3290. 0 1002. 79
6 83+24 zsévgz_ '3320. 0 1011. 94
E 84+24 2568 3320, 3 1012

8 - 92%24_ 2811. 5 3336. 62 1017. 00
9 1014339 , 0465 3108. 6 3378. 0 1029. 614
0 101433.9 , 8470 1'3232.07_ 3397. 89 1035fs7?
1| o339, 30 2003..2 3356 1022. 9089
2] o339, 42 43689 3382: 1024. 738
13 101433.9 , 45 1460. 5 3370 1027. 176
14 101433.9 , 48 4551. 9, 3374 10§éi3§5
15 101433.9 , 55¢28 a773. 7 3372 1027. 786
16 1101433.9 , . 67 5181. 0. 3372 1027. 786
117 101433.9 , 86 '$719;1- 3382 1030. 834
f18 101433.9 , 102 6197. 8 3458 idégfsﬁal
19 101433.9 , 120 6746, 4 3417.07 1941.523
2 mﬁws,'mo 7856. 0 3498.81| '1066.468
21 mu%ﬁ,ﬁ%m 7633. 38 3464. 70 1056. 04
92 101433.9 , 163 8057. 05 3434.59 1065. 124
93 (01433.9 , 176 8453. 3 3451. 45 1052, 002




Table 11.1 (2)

£ O11.1 (D

NODE |- Chainage (109¢) Chainage (m ). Trench Invent Lév'ei(f_i:a) Trench lnvent level (m)
m | totame, 100 9001. 9 3510 1069. 848
25 218 9733. 5 3526. 84 1074. 981
28 240 10404 '~”3545.3é 1080;5i7
7 258 10952.7 | .. 3561. 83 1085, 646
28 270 ‘11318;4 3551.08]| .1082. 369
2 292 11989 13497.20| 1065. 947
% | s12+97.4 12688. 2 ' 3510.85| 1070.107
31 332 13208. 2 3486, 43 1062;664
2 346 13634. 9 '3506. 48| 1068. 775
3 374 ‘14488. 3 3531. 54| 1076.413
s a02 15341. 8 3532 1076. 554 -
35 a1v 15799 3555. 13 _1063;664
36 as5 16682, 9 3566. 55 108?(684f
¥ | asi1+60 16853. 58 3554.42 1086. 435
8 | 503450 18435. 5 3610.00 1100. 328
39 533 19334. 7 3602. 03 1087. 899
40 557 | 20066. 2 3620. 28 1103. 481
a1 584 208889. 1 3676. 04 ‘1120.457.-'
a2 594 21194 3697. 98 ;127;144
43 608 21560' _3631;12 1122. 005
44 624 22}08;5 53716.86 1131. 07
a5 643 223687. 5 8721..00| 1134.1861
16 658 23144.7. 3783.88| 1138. 071
a7 670 23510. 42 3784. 45 1153. 5
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TahIE'H,Z

& 11.2 | 17 R Y 718)
pipe loos | em | MW | sk .
No.. Node Nq. : q‘i:(mm). t (mm) | a (m/s)_ 1l {m) - | lossm) W &
'1; 12 80.8.:05.' 12.7 |i088. 1| 304.8 1..18
2 2}»‘3' » A | 1038. 32 3. 95
3| 8- al A v 243.88 0. 93
4 | 4~5 1063 63|14.3 |1073. 1| 677. 8 | | 1. 18
s|s-6|  » , # | 274.4 | 0.54
| N \ . 1057 %,
5__ 8>7 0  o# o #” 30. 8 0 77&1&1;&3‘%»:
6 [ 7-8| 908.05| 12.7 |1088. 1| 243.5 0. 93
7|89 4 o v | 287.1 1. 13|

8| 9~10] 911.23| 11.11 [1066.2|128.4a7 |0.4a6

9 |10 11 | o R ” 771.13 2. 88
104 11 -_>12. ) .,,.' o # | 865.8 | 1.37
U] 21 A v 91.5 0. 34
2| s>ul 4 ] s | ” 91.4 0. 34
13 Uu>15) o . ” 3' o 221.8 | 0.'83
| 51| s s | » | 857.3 | 1.33
5| 18->17 | 4 = » | 78,1 | 2019 1%'?27;21)2:_3“&
15 | 17 — 18 : | » P w : 48? 7. 1. 82 |
16 | 18 > 19 ” » VA _.5..48.. 6 _'2.:'05'
17| 19— 20. ” ” # | 608.8 2. 28
i8 20 - 21 .. ” ¥ ” 277. 38 1. 04
B a2 914, 40| 9.53|1018. 0| 423.67 | 1.58
0 lw->nt #» | w# | # | 396 25 1. 45
21 .23-->-.24 : 7 ”o A 548. 60 2. 02
93 94 -» 95 ” r} ” 731. 6 2. 89
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Takie 11.3

® 1.3

No. Pipe_‘Node ©di (}nm) 't_ (mm) |a (m/s) I (m’). fossm " F

n | 5% 914.40| 9. 53 1.0-1'8. o |s70.8 2. 47

2 | % } 4 4 548. 7 2. 02

% | - v ' f 365. 7 1. 35

% | 85 ® } ' b 670. 6 2.47 2 &r::_i;a?m :
% | » _—>.3o | ) y 700. 2 2. 57|18 BnLETs
21 | 30 > 31 P ¢ 4 519.0 | 1.91

® | w-n| 1 ! v 426.7 | 1.57

29 ‘3.2433' ' } } 353. a 3. 15

50 | 3w e ¢  ! 853. 5 3. 15

31 31 > 35 L 4 3 457, 2 1. 68 '35"&'&'1;}:?%
E T T R ) { 883. 9 3. 25|35 erLETs
2| o N B RS -”J, 170.68 | 0.63

3| 37 p 917.6 :['7.94 | 970.6 1581.92 | 5.73

34 _3374._39; 4 4 Il 899. 2 3. 26

EREEL 4 i 4 731. 5 2.65

3% 40—»§i ;\li" 4 ¥ 822. 9 é. 98 (41 BERLETE
36 415{42- 4 ¥ i _304'.'9- 1. 10 4l BRUETS
3 | 42> 83 v X K 366. 0 1. 32

| 83 n v ' 548.5 | 1.98

39 | 44 > 85 ! i ¢ 579.°0 2. 1065 &ﬁua“a‘é i
B | 6506 ! } } 457.2 | 1.65|65 enuess
10 | 46 > 47 i ' | 365. 72 1. 32

MIQS_




Table 11.4 (1)
® 114 (1)
_ NoDE | Chaigage (103¢t) Chainage (m) | Trench tvent Level(ft)| Trench Invent level (m)
% '672’206;9 0 3776!42 1161. 08§
2 678 245. 9 3805 1159. 76
3 698 855. 5 3785.28| 1153. 75
4 ;704 1038. 38 3769{66 1148. 98
5 718 1465. 1 8794.36| 1156.52
8 736; 2013. 7 3880.5 | 1182.776
7 752. 2501. 4 3876 1181. 405
3 766 2g928. 1 3904 1189. 9 .
9 7?? 3263. 4 3955 1205. 48
|0 800 3964. 456 3979.60| 1212.98
i 808450 2071. 1 3983. 50 1214.171
12 820 as574. 1 3921.58| 1195.3
13 829+40 4860;8- 3947;85 .;203.395
14 843+10 52?3!15‘ _égsg.so 1215.00.
15 846460 5384. 8 _gqésQﬁp 1231. 087
16 858 573233 4023. 72| 1226.43
17 8%0' 6098, 1 1036. 62| 1280, 362
18 . 877+50 - 6326. 7 4075.50| 1242, 212
19 9041 7i34.4 4078.°0 1242. 974
.20: 914)1- '7339. 2 4138 ‘1261, 3
21 9161 7500. 1 4139 1261.567
22 g26/1 7804. 9 40986 1248. 461
2 934/1: 8048.8 4108 1251. 509
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Table 11.4 (2)_

# 11,4 (2)

NOBE Chainage (109ft) * Chainage ( m')_ Trendh.ln,vent.Lev.él(.ftﬁ Trehch'_.lnv_ent level (m)
2 948,/ 1 8475. 5 4127.0 | 1257, 91

25 876/1 .9328.9 4151. 0 _1265.225
2% 996/1 9938. 5 4164 1268. 187
27 10241 10792. 0 4180 1277. 112
28 10401 11279. 7 4208 i282.59§ 
29 106421_ i2011. 2 4238 -:5291.742-
30 1086./1 12681. 7 4248 ;1294,79_
31 1106/1 13291i3' 4285 1299;972
|32 11141 13535. 2 4272 1302. 106
33 1168 15181. 1 {423447( 12980. 740 |
M 1192 15912. 6 4218.68| 1285. 853
B | 1194 15973. 6 4217.34| 1285.4
3% 1218 16705. 1 a218.82| . 1285. 896
37 1244 17497. 6 4212. 11 1283, 851
38 1280 18594. 9 421289 1284. 089
@ 1306 19387. 3 4209. 61 1283. 089
w0 1328 20057 9 4213 1284. 122
a1 1348 20667. 5 420%(é5 1282. 37
42 13686 212186. 1 4213 . 1284. 122
a3 ‘1380 21947, 7 4227 1288. 39
g 1400 22252. 5 4244 '129356

45 1410 22557. 3 4273 1302. 4

16 1420 22862, 1 '4280 1304. 5

47 1424+80. 1 ' 23008. 4 1280 1304. 5
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Table 11.5

® 1.5
i (07 oK 749
No. | Pipe Node di-(mm) t (mm) |a (mn/s) 1 ¢ 1os s(m =
1 | 1-21] 908.05119.7 1088. 1| 245. 9 0. 94
21 2-3 ” # ” 603. 6 2. 39
31 3->a p " p 182. 88
_ _ : : 2. 32
3|45 # ” # 426. 72
4 5> 8 o v I// 548. 6 5.°09
5| 6->7]| 911.23|11.12|1056.2| as7.7 1.83
B 7 =8 : e o ” 428 7
_ 2. 85
6 8 -9 o ” u 335. 3
7| 9->10 ” » » 701. 08
3.03
7 10 =11 ” f/ » 108. 84
8 | 11=12. » ” ” 5083
—— : 2.'985
8 12 = 13 o w o 286. 6
g ! 13>14 » v o 417.65 | 1.586
0| 14>15] 914.40| 9.53|1018.0| 106. 65 0.39
1| 15 > 18 ” " » 347..5 | 1.27
12 | 186 > 17 " . ” 365. 8 1. 85
13| 17> 18 P v ” 228. 6 0.84
18 {18 > 19 » " ” 807. 7 2.99
15 | 18> 20 » o o 204. 8
- : S 1. 35
15 20 — 21 ” ] ” 160. 9 '
:16 21 - 22 7 " o 304.. 8_ 1. 12
17 | 22 - 23 » ” ” 243, 9 n. 89
18| 23> 24 ” ” ” 426. 7 1. 87
9> 917.6 7.941 970.8| 853.4 3. 09
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Table 11.6

* 11,6 .
(F3 IR > 71
No. Piﬁe Node | di {mm) t &mm) & (m/s) b {m) los s(;n) L %’_.
0 5>%| 917.6 7.94 | 970.6 | 609'."3 2. 21
2 | .2 - 27 ” » » §53.5 | 3.09
2 | 272 ” . v | asto7 | 1.ve
23 | 28> 2 v N e 731. 5 .2.:65
28 29—_»30 | # o o -;z/ ._ 6'?_0. 5 2.. a9
25 | 30 - 31 » ” » | sos, 6 :2._"2;
% 3N->82 | " o '243.9 | 0. 88
v | m-m | s p o 1645.9 | 5.98
28 3.:3—2»34= o L _//' - 731. 5 2. 64
2 || s o 2 - 61. 0 .
— : - e - i_ 2. 86
29 .35_‘-* 36 #” A o # “731. 5
B> | o N 782.5 2;86_ |
31  37_'—>"33 v R 1097.3 | 3. o8
:32' :38'.—_; 3 A R v | 782.4 2. 86
- . ‘39_'_,‘.40:' o R P 670.6 | 243
| -3'4l 40 _—*-:!il_ - v o _ 7 609. 6 2. 21
3%} 4l -»42 . B .//. 548. 6 1. 98
36 24 7 ” ” 731. 6" 2.764_
37 | 43 > 1 » e ” 304. 8
37 | 24 - g5 " N 304. 8 |
_ | . ' _ 3. 85
37 | 45 — 48 ” " # 304. 8
37 | 6 a7 ” ” ” 14_1.3.. 3
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2. KBRS O

AT IRKRY TR T 5N Y T8
INANRANAT (BEs) (BEs2) |
BRI RYTRR TR
K m 100547 154,88
CAVOEMOR 30 30
B i 450 150
MIBEKRE - 0 (35| 2 6,52 6,526
TSARA | .
TIALRA =N Kg -m2 1,000 1,000
GD 2 . ST
PR Ny TR hyTUVIR
TIAKRA~N IR =N
T &R R (M)
R 5B R SRR ST
RELAN & 111 ©Rd | % 114 KKY
o mw moE o om ok
 RABXER b (3s) 2| 130 (1BEME) 130 (B
C RiBKRE KXY N N
D T A No .. 1 No ., 2
Y—DaYY | | o
RiEE GRY7HDSOME) (Kn ) | 12.0112 13,5352
RELAN (M s ) (n) | 129398 1304.4
IR i (W) | 1295.86 - 1306.86
¥ R {m) 3x3.5x3m  Tx Txdn
FEEORE (mm) 250 00
B K R 88,9 111.531
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3. mﬁﬁ%ﬁﬂﬁ&ﬁﬁ
BR T HTORMREBRIL, FE@&DF&&

7 IR TP~ F S U HEAOR Y TR
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Tl case |
:@@Eﬁ\\\\\\ 1 2 3 4
. _meture
B | .
Bypass-pipe Ke! O O
&kfi 1,005,47 '
RATH 450 . .
i ; S B _
Air Valve i O
5 double orifice:
Clype Air_ Valve
_ O o
Fly wheel § GD 2= 5,000Kg-n2 GD 2= 1,000Kg-n2
| - (T3A RN
S R L ] Ny TYVT)
- § o
Air chamber f =8 3m 3
: - By g
T T S B K75
_OnefWav' ! : '
- Surge f
tanr - 5
o |
EA 21k10n X EORT S UETH | RIESNCRR BT E | AEEMYACIRZS
o ' ERATD, 0 DORBRERT | AERTHAARGE] C LA CHS,
N | BRI DARA—T ) AN, HHEEIEE | AL ValveO@ER
- 55, THMLL, BG5S igcEEy
| ZN m ) - RA BLETRATD.
ﬁfﬁd%%@?ﬁ?ﬂqhmv




- 1350 —
WATER HAMMER ANALYSIS

- | | . | (NO. 1 P.S——NO, 2 P.S)

MAX. HEAD AT POWER FAILURE (Case~4)

1250 ——-

. \V1154,89"

PIPELINE PROFILE

g/ 11
"“‘r' TR T T 1 T 1 T ' ': R S 1 i T L B B
5 6 7 8 9 0 1 12 13 14 15 € 17 18 19 20 21 22 23 24 25
. —205 . .

PIPELINE LENGTH in Km
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Q@ PR Y | CCLTBUIEO W | CCEFHUUE | BYRCe@IFLY  NFEHEIRON| LW B
QYR BT | IO QELL Ak | BOTE WY | B 2 Y du R | g QUEL O HEOTH WiNwF| |
Jue {
80dng
. _ RBAN -u:mu
YLl Wi : _
COEC OBE| M
€ e BE g JagD Y
: (GriNLal
{ - ) { “ ) A=Fprel) _ |
W00t =7 G9 26000 L =2 A9 | wbMo00’t =z d© U BM000°s =7 QD 198U Al
O o o o | |
m "G LR EIHEE o aAleA  J1B 3uky
ERe@aneN HYO \ VL0 etgnop G
. UNGCLATEL Y SanleA Y !
O O o - T O _ PN
L 0SE LN
- . 98°V5L L T
O Qo C @] C i 1d-ssedA Y]
_ _ G
~adhiali-
7 g % £ L Z T

BRI L M — L T LY ~G LR L






11,4004 0 R

T

1,350 .

LEVEL in'm

\

WATER HAMMER ANALYSIS (NO.*2 P/S ———> Terminal Resrvoir)

PIPELINE PROFILE

YORAUL T
—1C amip

wk HEAD AT POWER FAILURE (Case-6)

) (:,,,3,5,915, s 6

AT PONER FAILURE

ase-5

/“‘l.”

7 Z 7 (=2

_v1154.88 |/ | |
s Mj&:lf P

. i -.._.______;__ T T ] | T ] T T T i J ¥ i : H

12 13 14 15 16 17 18 19 20 21 22 23

PIPELINE LENGTH 1in Km

—-207 -






EE- 12 RO

(1) BHEDDOBE '

~ B RBATRV max = Gm/%MFTuﬁfﬁ Jéumﬂ SRR G 2 £ AR
TO00%FMB L THLMEMIREY  Qnakx =31 Om 3/ 7CH2%, ML

RmmmdNPSkuaW®T%ﬂ&W®&mﬁ KHEINT 5. ZOBAORNI
BRid. |

(R/4) 42XV X600 |

d = {{(4XQ) + (XY XB60) ) + 0. H%&
=0. 33 1mcHA,

¢ mn 350 400 450
vV o m.s . 37 4. 11 3. 25

Ry 7 en— Fﬁ@ﬁk& *Réﬁ¢#®%kﬁﬁﬁ4m/SL&a®t¢4
S50%BAL. O- MRERBIAR-2AD50400%8AT 5,

<2)$/7ﬁ%$lnb®@ﬁ o o |
BHROOZFHC = 120ab(ﬁ#¢ém %ﬂ&bfm ﬁ%é%fﬂ o
- =180KBNTHRNIS, o
C-130. 26WRABHEON 370 /24 A THHHTEUDT4. 51
mokpunp total  head NPSH Required. MSMAANTRETH S, WAKA
'Q%Wﬂﬁﬁ%ﬂéﬁ§@3j- om 3/n TéHd.

S

HA = 149.5 m

)



COTERSNTOBG 4000~ M CHBERTE Y E T~ 2 0Re 5

RI5, o

ROE oM AR

: - : : (C= 120) (C= 130)
- THROKKREQNm 25.5 31.0
WIEEAHN | | 82.6 61.3
SO WIT P 242 295

RO IREP 2N 149.5+ 9.9= 159.4 149.5+14,2= 163,7

CV= 117 X Q%60 622.9 | 879
B (2H= 100%) - 27 35
FrEF—va  BRRKAY 2,05 2,83
(10+P 2) /AH |
BAEY v EF - VBREK reg 1.05 - 1.2

HIE (KAV >Kreg ) wE ZE

) B 1201 KOV -AAUTREE |
. RUVTRE -+ v 07 -va U BR
o DRRNERT
B 12,2 KYAFAA-TERT

—209 —



1e000

5000

500 700 1000

Cv Yalue

ONE VALVE

/ BUTTERFLY VALVE -

roo

50

VALVE

12 - 1

(fred )

BER
100
OPEN

80
90

-
- 80
-210~

70

| U“CRITICAL CAVITATION COEFFICTENT
50

60

50

40 .

SLUIG

4567890

L
R
i : i
oo P
DR E R
s — : i
: i - ! : : : ] :
: [ i ! N 1 : f
g y g ; i : H T
Copeee e [ Sy S PR
I R _ [
=) = =)
=1 il < : ' E

Ammmmmmv.wszumo 3AWA

- o

, AN310144300 NOLILWLIAYD

VALVE OPENING RATIO

30

20

10

CLOSE



7 ~21 I/
U/ IDYYHISIO
08 6L 09 0s o

S

G¥3H JIlVLiS NDISAg

o _
43-dind- -

~ INdNI ¥3MOd dwWnd

WALSKS

~KINFTITS

o5

( —
=7 _
m.m@. W
= \\\wwﬁww
P -
o 0

aviH vlol

—2t1—



Hal-13

33/3. 3K VEERAS: B2

1. SHERE - |
1) %F%EC&QND? LB L. B A8, By li*lﬁ”{r”tj Do
2) ﬁ!n{oﬁiiﬁ ‘*%ﬁ WFiEd %,

a.c JKAEYT  1,35000 44 (HU. 1 8W5Fm)
TEE ()
LEMHIHE 05y
LEMWIR 958 (2vF waﬁ%@
HERE 0.3
HEhER -_%ﬁﬁ%m@ﬁh
b. 300kKVA ZESE 24
. !ntake Pump 315KW 4"*
aﬂjﬁﬁﬁﬁt (ELEg{HED
SRR 03y
| SEEWE 868 o
3) 1,350Ky BEIELY 7Y I\)Lizﬁﬁb (65% 5’\;7)&—9' Bo

S -
3‘* Y& T(K\"A) 7813295%
T—-{1350/(095X095)}><3+300X2
4 {315/ (0.93 X 0.80)}X 4
= 4,087.5 + 600 + 1,575.4
= 6,663 -
m%mﬁ%&ﬁﬁm%mtb\_i
OT= 6,663 X 1.1 = 7,329 KVA
B> AR AEL 7.5 WA £95,

by

—212—



‘%FF@“F(D@“T :
EE%O&%?R%H%ﬁiﬁTEﬁmﬂPfi&b%%o
= /T {"R (Sb cos @b X Sm cos@m) + (Sb sinfbh X Sm qu?m)}

AT (N :

B BIEMTE (%)
T EESAR
'R :'ﬁ&%nwﬁJFﬁﬁ
X : E&%Aw&JFU???JZ
Sbh ﬂ“ﬁﬁﬁ@ﬁ(ww
Smo T WHEYEE (KVA)

cos Oh 1 N XERFIE

cos Om .  WEEETIE

1) EF%@Aw%J%#Jt —H VAL T.5% & Us K=k}, Nk}
' U?ﬁ?JR&%ﬂ%h\
R = 1.47
X = 17.35
‘&ﬁ%;

2) N-JTEFHAR Sbh &Uﬂé}éﬂ YE Smo
| b"{1350/(095><095)}><2 |
+{315/(093><086)}><4
5,147 KVA
S“{I350/(095X095}}X6x065
= 5,834 KVA

3) f\“fzaﬁﬁ%cosab = 0.8, cosfm = 0.3 X 0.65
S : =01%
ET B _
J«J,J:J“O %FE“F?E&&&)@ _
E =1/ 7 500 { 1.47 (5,147 X 0.8 + 5,834 X0.195)
+?35(5 147 X 0.6 + 5,834 ><098)}
= 9.67 ¥
W 108 LT @tzﬁ%ﬁﬂ%‘f%&ﬁéi‘” LEFTRER V.
T, LS 7.5 WA REGEY 5.

—213-—












™ S T T



	第5章　事業実施計画
	5.2 工事範囲
	5.2.2 ザンビア側の工事範囲

	5.3 施行計画
	5.4 資機材調達計画
	5.5 実施設計及び施工管理
	5.6 実施スケジュール
	5.7 管理運営計画
	5.7.1 維持管理組織
	5.7.2 維持管理費用


	第6章　事業評価
	6.1 効価
	6.2 妥当性

	第7章　結論と提言
	7.1 結論
	7.2 提言

	資料編
	1. Minutes of Discussion
	2. 調査団員構成
	3. 面会者リスト
	4. 調査日程
	5. 収集資料リスト
	6. ザンビア国主要指標
	7. 水質データ
	8. カフェ浄水場内水理計算
	9. 急速ろ過池トラフ計算書
	10. 送水ポンプ計算書
	11. ウォーターハンマー解析
	12. 吐出弁の口径選定
	13. 変圧器容量計算

	裏表紙

