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CURRNCY -EUIVALENTS

(October 1974)

Currency Unit - Zambian Kiacha (K)
US$ 1 K 0.61L
K i - us$ 1.56
K 1 - 100 Nnwee

MEASURES AND EQUIVALENTS

Kilometer (Km) - 0.62 mile
sqare rilnmat&r (Ki 2 ) - 0.3K6 squnlare milm

Moter (m) - 3.28 feet
flnhin M.I,. t3) - 3 hie feet

- 264 gallons (US)
- 220 wn"lT nn ( T,wnv4 sl)

Hectare (ha) _ 2.471 acres - 10,000 in
LT-4+8P p-r efand%

(l/8ec) - 19,900 Imperial Gal/bay

AP'0t'1VVWIQ AUIL A121QDMv7TAf'TfWC

GRZ - Government of the Republic of Zambia
MDPNG - Ministry of Development, Planning and

National Guidance
NEC - Ministry of Education and Culture
HF - Ministry of Finance
NH Ministry of Health

MLNR - Ministry of Lands and Natural Resources
MLGH - Ministry of Local Government and Housing

MPTW - Ministry of Power, Transport and Works
PSC - Public Service Comdiasion
MRD - Ministry of Rural Development
DWA - Department of Water Affairs (MRD)
ZESCO - Zambia Electricity Supply Corporation Limited
BB - Buildings Branch (MPTW)
PSC - Public Service Cownission
IPF - Indicative Planning Figure
NDP - National Development Plan
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SUMMARY

0.0 Zobl' -Aul ao of loll mili- ---- 193i-Apc t ecI. '.' -=U&AUJ.La a jJWFjA.La L16.L%J& %J.. 't. LLL.LA.A.4.LL L &L 1.?1 J 4 .1 L Jj0 L UL Lr c1LLL

6.7 million in 1985 (50-50% urban-rural, compared to 35-65% in 1973). The
of1 f'cia d1rL .L';i o L urban" irU.U L .La U ir,LcdLudes a-.ll coUu. Lri,iUbes J.11 LLte

following categories: three cities, five municipalities and eleven townships.
All other aggregates, iwnUcluding rural counciLs, are considered aS "rural".
These definitions have been used in this study. In 1973, an estimated 75
percent o' its 1.6 m;'ilon urban population and 10 percent of its three million
rural population had access to piped water systems. The 1969 census indicated
that almOst 60 percent of urban dwelilers and between three and four percent of
rural dwellers had flush toilets.

0.02 The Government is in its Second National Development Plan (1972-
1976) wnicn provides for some urban and rural water supply expansion, but
there are no long-range goals for either water supply or sewerage. In this
report it is suggested that Dy 1986 (ena or Fourtn NDP) 9U percent ot urban
and 36 percent of rural populations will have access to piped water supply
(house connections and stand pipes) and 60 percent urban and 15 percent of
rural population will have access to water-borne sewerage. These targets
have been determined on the basis of manpower and financial constraints.

A. Problems and Constraints

0.03 The principal difficulties to be overcome in accomplishing these
objectives relate to technical manpower, technical deficiencies, and insti-
tutional and management weaknesses. Finance of development programs may
constitute a problem in the future, although in recent years the GRZ has not
called for outside assistance in support of water supply and sewerage
activity.

0.04 The technical manpower problem is the principal constraint in the
sector, it effectively inhibits an expansion in the development program, and
even thereafter its effective continuation. It is characterized by:

(i) the absence of Zambian Engineers in the sector, and
consequent reliance on expatriates;

(ii) dissatisfaction on the part of expatriates with working
arrangements;

(iii) inadequately trained sub-professional nationals, with resultant
use of expatriates even in some of these positions; and

(iv) the small number of secondary school leavers and students
enrolling in science courses and the consequent low Droduction
of engineers and sub-professionals.



- ii -

O n05 T,.h-.c4al oh ,.,tcn&ifra nv4ar frem:

()the- l'ack of rainlpa.frwtrspl dswrg
development;

(ii) inadequate hydrogeological and hydrological data;

(iii) incomplete plans and records;

(iv) non-uniform and expensive designs resulting from the lack of
appropriate Ues±gn criLteriLa ard standards;

(v) inadequate supervision ol consult;,ng firms; anrd

tvi) poor operation and maintenance practices.

0.06 Institutional, organizational ana management problems result from:

(i) inadequate data collection, retrieval and report'ng relative
to water supply and sewerage;

(ii) across-the-board budget cuts induced by national mineral (copper)
revenue fluctuations;

(iii) unwieldy recruitment procedures causing many vacancies in
technical positions;

(iv) poor practices by local authorities in metering and meter reading,
billing and collection;

(v) inadequacies of the Water Act. Chapter 312 (1948) as to control
of abstraction of surface and underground water and as to control
of discharges of wastes into surface and underground waters.

B. Proposals and Recommendations

0.07 Suggestions for improvements in the water and sanitation sector of
Zambia are focused on the reduction of the foregoing problems and constraints.
Some action can be taken internally; other problem solutions will require
external assistance.

0.08 Since Zambianization will take years to accomplish in the water
supply and sanitation sector, expatriates must be used until Zambian engi-
neers and technicians can take charge of sector activities. Action required
to solve the manpower problem should include:
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()sponsoring t-he Depar.men AfWtr^faira- (D'JAN 4Junior

4 a 0**SS. ~ ~ JU vYtu f ~lJ. &Oa, 0 .. Jff J AL&~%JL

technicians for engineering studies;

(ii) training of sub-professionals through study courses (Data Sheet 01);

(iii) improved expatriate recruitment (Data Sheet 02);

(iv) improved expatriate employment conditions; and

(v) expanded use by DWA of public administration and
management courses.

0.09 The following principal actions should be taken to correct technical
shortcomings:

(i) the Government of the Republic of Zambia (GRZ) should set long-
range targets for water supply and sewerage development;

(ii) master plans for Lusaka and the Copperbelt urban centers should be
developed (data Sheets 03 and 04);

(iii) a comprehensive plan should be drafted for rural water supply
development (Data Sheet 05);

(iv) hydrogeological activity should be accelerated (Data Sheet 06);

(v) water quality standards should be adopted and enforced (Data
Sheet 07);

(vi) complete plans and records should be developed for all water
supply and sewerage systems;

(vii) the DWA should prepare national design criteria and standard
designs and drawings for water supply and sewerage development;

(viii) the DWA should prepare general terms of reference for consulting
firms for the guidance of local councils;

(ix) studies should be made of leakage and wastage in urban water
systems (Data Sheet 08);

(x) intermittent water supplies should be checked by the DWA for
corrective action to be taken; and

(xi) environmental'health activity should be strengthened (Data Sheet 09).
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0.10 Correction of organization, management and institutional problems
will require action as follows:

(1' g4ve the DWA nr A Water AffnirR r(nmmiseinn (WAC) techniral

responsibility for all water resources including water supply
Ond in trho mAidim term, sewerage;

(4ii g'cive TWA (onr WJArN noivrntina anti 4Unintanc repns4b-ilty'. for

township and rural council water supply and sewerage systems;

(iii) reorganize the DWA internally and give it increased stature as
a coimus1on. (WAC);

( 4. a,\~4 ThLIA (UAV' ,1e .o .n4k4 1 4~ f ^ a A 1 e'-A 4,
\.L \ 'a~ M~ .V / t... ' "C Llo.J.a ."_, W-, az ~.'jJ. & t.'JSUwVL n,ct. -os vv ^ ws s

data collection and retrieval system (Data Sheet 10);

(v) in reorganizing the DWA (WAC), improve its accounting system;
st:e,thn its 4 per sr- nel A---4 .- r-n --- 4I procurent

management;

(vi) the GRZ (Ministry of Planning and Finance) in making necessary
buge cusahuld- onul with- TDh'A before Aecdi-4 wht4prtUUL&IA U CULS LSULAJLU t-v&A~U.LL. WL6& "'Lk uC&JC CJA WL&CILV jJaL L.

of the program should be reduced;

(vii) revenues from all urban and some rural water supply and sewerage
system operations should LUVerL UoJpLeLtL&n CLL Uda.LLL;.L.LaLLc ep s,

debt service, and the provision of a reasonable portion of capital
invesCinent requirement ; a

(viii) tne operators of systems SShould amiU.ULster meLering, bi;;ing
and collection so that all revenues due are collected;

0.11 Organizational assistance should be provided DWA by the Organization
and Methods Unit (Cabinet Office) and arrangements made to staff, equip and
provide adequate facilities for it as a Water Affairs Commission.

C. Program Proposals

0.12 On the basis of the suggestions for improvements in the water supply
and sewerage sector, as listed in Section B of this chapter, the mission
proposes a development program. The mission believes that the needs of the
population for water supply and sewerage systems still are great and that
the sector deserves continuous attention of Government. On the other hand,
the country's economic development supplies the means to spend a higher amount
for investment in water supply and sewerage. The proposed development program
of the sector for the Third and Fourth National Development Plan (1977 to 1986),
therefore, involves a 50% increase over the SNP. The needs for good water
supply are more urgent in rural areas than in towns. The development of
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sewerage systems has not kept pace with water supply in the past. In towns,
the mission proposes high investment expenditures for sewerage systems to
improve the present situation and to service the population moving from rural
areas. The missions's program proposals for the period 1974 to 1986 are
summarized below:

WATER SUPPLY

Percentage Served by 1986
Item House Connection Standpipes Total

Urban 72 18 90

Rural 15 21 36

0.13 The sewerage plan proposals are:

Percentage Served by 1986
Item Water Borne Other Total

Urban 60 40 100

Rural 15 58 73

0.14 The estimated develonment r-osts of the nrnposed programs in 1973 an7 d
in current prices 1/ by plan periods are as follows:

Estimated Costs - K Millions - By Plan Period
Item 1974-1976 1977-181 1982-1 986

1973 Current 1973 Current 1973 Current
Prices Prices. Prices. Prices .Drices Pr.ices

Urban 7.7 9.6 37.5 63.8 3A0. 7r.n
Rural 7.6 9.6 10.3 17.6 12.8 32.0

Total 15.3 19.2 47.8 81.4 42.8 107.0

Sewerage

Urban 14.9 18.6 34.4 58.5 35.7 89.3
Rural 4.7 5.9 6 . .

Total 19O.6 24.5 43.0. 12 , n 73.1 'I 1.If £1.5T?J*L I J.- I 94 .. II Iv

G~-rar.d Total 21. 0 Al. 7 00 1iJ. 7.0 2 17.5. 4rand lot- ~~~~~~~~iv . y.., u U IJ.# J 0/.

1/ The assumed price increases are: 1974: 12%, 1975: 10%
1971 adU LLerealLer; ok.
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D. TeprhniAl Aan rentnrv

0.15 A technical ass!atance progranam ai8iotl4ine 4i nfAtA RhaPts 1 to 1.
It is estimated (in 1973 prices) to cost US$5.2 million (K 3.4 million) of
w. -h the wou _ ^^po.et *ld be about3 TT3.3 million. (R 2.2
million).

E. Operation and Maintenance

0.16 The estimated total cost of operation and maintenance of the water
supply Q LLA sewerage systems bI0y plar. peri J WLL.Lc shu-Al e Uc d U.. charges

to the consumers is as follows (the amounts indicate -totals for the three and
fiv.e year per''s)LA.V 70 jl L.LUO/.

1974-t1976 197-19817 1982-.198
1973 Current 1973 Current 1973 Current

ItZ _rr_ce_ _rr_ces Prrices PrLces rlrces Prices
---- ------- ---- in K millions ----- ----------- - -

Water Supply 24.1 30.1 55.9 95.1 85.8 214.5

Sewerage 13.3 16.6 27.9 47.4 38.0 95.0

Total 37.4 46.7 83.8 142.5 123.8 309.5

Attention is drawn to the fact that, except for 1977-1981, costs of operation
and maintenance are larger than the capital investments of the development
program. This illustrates the importance of adecuate onerating funds to make
use of capital investments, and the need for adequate tariffs to generate such
funds (see Annex 38).

F. Comnosite Proaram

0.17 The combined nronosed nrogramn lncluding oneration and maintpnanep
and technical assistance, would be as follows:

1974-1976 1977-1981 1982-1986
1973 Current 1973 Current 1973 Current

Item Prices Prices Prices Prices Prices Prices
------------------------in K millions-----------------------

Development 34.9 43.7 90.8 154.5 87.0 217.5

Technical
Assistance /1 2.5 3.1 2.5 4.3 2.5 6.3

Operation and
Maintenance 37.4 46.7 83.8 142.5 123.8 309.5

Total 74.8 93.5 177.1 301.3 213.3 533.3

/1 Includes costs of programs outlined in Data Sheets 1-11 plus unspecified
amount of K 4.1 million.
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0.18 Past national development expenditures per plan period in the sector
were as follows:

Amounts - K Millions
Water Supply Sewerage Total

First Plan 1967-1971 16.1 6.2 22.3

Second Plan (2 years)
1972-1973 14.2 5.5 19.7

G= F1nanr-e

0.19 A rough approximAtion nf anntre8a nf finAnre nf the ramposite program
is outlined below:

1974-1976 1977-1981 19981986
1973 Current 1973 Current 1973 Current

r.c, Pricesa Pricesa t i.4Icss Pricesi e Pricels Prices (7
\ ~~- --(--- in K millions) -- ------------------------

Central

L1 s.i )LI 2 £ IevICI T e10I. l 0 v'n_.1___~~~1 ht a s g .t% C. c. a 77. / cn% Aq2 C tn o CrA
Uvcv.IJjJusLIL Sw.9 JVJ.L \IUJ tJ." x I .J \JUJ tJeJ ,Yu.U \JvJj

Technical
I1 A I i I A 11 C"'-sistance 1. 1.1. 1.10 25

Operation and
sainteuance ~ ~ ~ ~ ~ I 2.0 2. 4. 6. 6.0 1,.0

L1UJ..ULCU&UCI Z.U £.GJ 4.U 0.0 0. J I J. 

Wca.L
Authorities

Development 3.5 4.4 (10) 13.6 23.2 (15) 17.4 43.5 (20)
OperatLou aud

Maintenance 35.4 44.2 79.8 135.7 117.8 294.5

External

Development 7.0 8.7 (20) 31.8 54.0 (35) 26.1 65.2 (20)
Technical
Assistance 1.5 1.8 1.5 2.6 1.5 3.8

Total 74.8 93.5 177.1 301.3 213.3 533.3

Note: I in of devlonnment onlv.
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0.20 Success of the proposed plans will depend on minimizing the constraints
outlined, a continued growth of the economy, a determination by the Government to
make progress in the water supply and sanitation sector, and an approach by
Government to external agencies for assistance, including co-ordination of such
assistance within the sector.



I. INTRODUCTION

A. Motivation

i.01 A preparatory visit was made to Zambia by a member of the IBRDjWHO
Cooperative Program 19-26 January 1973. The full mission was in residence
from 2 October to 2 November 1973, and made field trips to Livingstone, the
Copperbelt, Mongu and Chipata and intermediate urban and rural places. The
purpose of the study was to review past activity and analyze the present
situation in the sector; consider future plans; identify constraints and sug-
gest ways and means or minimizing them; and recommend, in consultation with
Government, a program for sector development.

1.02 Contacts were made with appropriate national and local government,
international institutions and bilateral agency representatives. The assist-
ance provided to the mission by the Department of Water Affairs and by the many
individuals contacted is gratefully acknowledged.

B. Setting

1.93 Zambia is located in Central Africa, and covers an area of 753,000
km , having common boundaries with Namibia, Angola, Zaire, Tanzania, Malawi,
Mozambique, Rhodesia and Botswana (see Map A).

1.04 Generally the land is made up of high plateaux, 1,000 to 1,370 meters
above sea level. The climate is sub-tropical, with rainfall (see Map B) varying
from 1,750 mm annually in the north to 600 mm in the south-east; the rains
occur from November-December to March-April. Mean annual temperatures vary
between 20 and 26C, with a hot spell in October with temperatures up to 35°C
and a cool spell in July with temperatures down to 5°C.

C. Administration

1.05 Zambia is divided politically (see Map A) into eight provinces--
Northern, Luapula, Eastern, Central, Copperbelt, North-western, Western and
Southern--each headed by a Minister. There are districts in each province
headed by District Governors.

1.06 Local urban government is provided by three city councils, five
municipal councils and eleven township councils, all closely controlled by the
Ministry of Local Government and Housing. The 19 councils cover the urban popu-
lation of the country.

1.07 There are also 34 rural councils similarly controlled. Other rural
areas are administered by District Governors (reporting to the Provincial
Ministers). who are also concerned to some extent wlth the lonal aiuthnrities
within their districts. Annex 1 shows the districts, cities, municipalities,
urban townshins and rural nouncils by nrnuirn,e.
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D. Water Resources

i.08 Two principal rivers (see Map C) cross the western half of Zambia.
The Kafue River runs through the Copperbelt and constitutes the main source
of water for this Province and Lusaka. It runs to the south-west and then
easterly to flow into the Zambezi at Chirundu.

1.09 The Zambezi River, which originates in Angola, flows south through
North-western and Western Provinces and then east forming the southern border
of Zambia. It provides a major tourist attention-Victoria Falls--at
Livingstone. In the Eastern Province, the main river is the Luangwa.

1.10 Only the largest rivers are perennial; run-off from small catch-
ments is unreliable due to the six to eight months of no rain.

1.11 Underground water resources have been little explored, except in
parts of Southern, Central and Copperbelt Provinces along the line of rail.
Great inland lakes are on the Northern border of Zambia, Lake Tanganyika and
Lake Mweru. In the Northern Province is Lake Bangweulu, and on the South-
western frontier is Lake Kariba. There are also swamplands in the Northern
and Central Provinces.

E. Population

1.12 Zambia's only two census counts showed populations of 3.49 million
in 1963 (21 percent urban) and 4.06 million in 1969 (30 percent urban).
Mean projections indicate a probable total population in 1985 of 6.7 million
(50-50 percent urban-rural).

1.13 Between 1963 and 1969 two provinces lost population--Northern (3.4%)
and Luapula (5.9%)-all others gained--Copperbelt (50%) and Central (41%)
beinr the fastest growing. The total gain for the country as a whole in the
six years was 16.3 percent, or about 2.5 percent annually.

1.14 The average population density in 1969 was 14 persons per square
mile. with a range of 8 to 17 except for the Copperbelt which had 739 persons
per square mile. Map D shows the 1969 distribution of population.

1.15 Population projections made by the mission from 1969 to 1986, by
nrnv4nre --urban- rural and total--are tabuilated in Annex 2; Rhnwino an
expected total in 1986 of 6.9 million (50.5% urban and 49.5% rural).

1.16 Historical and projected urban, rural and total growths (1963-1990)
are presented in Annex 3 (tabular) and Annex 4 (graphi)a

1.17 Urbani population growth i88to 0n percent per year, whereas rural
growth is only one percent per year. By 1990, mission calculations indicate
t.hat. -the S4wrbav, f-Im.r e

4ill be 45 mil4o1n14 _exceed4in thea eas4msated .- e.al

figure of 3.5 million.
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F'.= Efnnnm-v

1.8 Thae ecnr.y of the R-public of Z bia is based principally on a-gri
culture and mining of copper, zinc, lead, manganese and cobalt. The country
has--- -poer.tial for agiutua roduction but- deeop,n -eed on_ 3 _--.*.4= 6 WJWU jJLFL..LaL.L LUL an L%±IU.LLUUa..L jJIU U.LUL UUL. UCV:AV~J.upIIL1L Uet::i:UZS Ull

successful re-settlement schemes and irrigation during the dry season.

1.19 Zambia's per capita Gross National Product (in 1970 US$) increased
fvrom $18O0 ir. 109500 to $400nWA in 190770 duUe to favora-blCe coFpper prlce ar 1r. tha;t

year compared with Ghana's $310, Cameroon's $180, Uganda's $130, Nigeria's
$120, Z a.'LLre' $ a.. dUU M1a.LaWi. s $80 per capita 'LgUres. hLUWeVCLr, 4.LL11UUgI
Zambia's GNP is relatively high due to copper mining, the average Zambian's
liv.ing con(dlitions are quiLLe comparable to tLose iLn neighborUu g ALiLcan

countries.

1.20 The Nation's land-locked situation was aggravated by the closure
_ U _ nu_A__J_ 4_ __' I nnt I____ ---- . _ _____L__ - _tfL LAM AAJLVUCOtan 'uor'uer L ^L 171 ., UUL Usum: rL.LCL Lb eJpLcLeU WUnU LIle

Chinese-built Tan-Zam Railway is completed.

II. PRESENLL SIITUI-ION

A. Water Supply

2.01 According to available records there are 48 major water supply
systems in Zambia. About 75 percent of the urban and i1 percent of the
rural population have access to piped water systems.

B. Urban Situation

2.02 The urban centers, i.e., the three cities (Lusaka, Ndola and Kitwe),
the five municipalities (Chingola, Kabwe, Livingstone, Luanshya and Mufulira)
and the eleven townships (Choma, Kalomo, Mazabuka, Monze, Pemba, Mongu, Kasama,
Mbala, Mansa, Chipata and Kafue) all have a central water supply (see Map E).

2.02 At present, about 45 percent of the urban population is served by
house connections and 30 percent by standpipes. While the water is generally
of acceptable quality (most is treated) the quantity delivered to the average
user is often not sufficient. Squatter areas and high density areas have
water shortages, whereas the high cost housing and low density areas have
sufficient water.

C. Wastage and Leakage

2.04 In several urban places, it is reported that treatment (production
capacity) and theoretical per capita consumption (use) ranges from 340 to 780
liters per capita per day as compared with normal design figures of 200 to
300 l/c/d as indicated in the following tabulation.



Population Water Supp. Water Supp. Per Capita Use l/c/d
Served Canacitv Production Related to Related to

Place 1,000's 1,000 m3 /d 1,000 m3/d Cap.(3)/(2) Prod. (4)/(2) Normal
(1) (2) (3) (4) _7_ (6))

LTiAaka 1/ 260 187 (1975) 118 720 453 300
Ndola 180 123 (1973) 72 680 400 250
V1 twp 29S R8 (1973) 60n 35 27n 25n

Kabwe 50 17 (1973) 345 --- 200
Livingstone 40 31 (1973) 25 780 625 200

2.05 This ece8sive production was necessitated by --cessiv~e wastage an.d
leakage which latter is estimated at 25 percent of production. Water losses
are caused by p^orly, laid o:. deteriorated pipes, open drain val-s , oefw,
reservoirs and faulty house connections.

2.06 Wastage by customers is encouraged by the absence of metering, poor
metIer maintLLAenance or metUer readling &aun d faiL.Lure t PILJo control watLer use. IMa.,
ustomers leave taps open all day and use treated water to irrigate gardens.
WInlastage b7y g ove.. nt agencies i L. s J ealso common; theTL Lusza ----por and - A-.

Barracks use three times as much water (and pay for) as would be normal.

2.07 Metering varies considerably. In Lusaka, all the service connections
(17,5 0) are metered b-ut the townhip of hiLpata (population 17,000) only has
800 metered connections, and the township of Kalomo (population 6,400) has 200
meters which are not used.

D. System Characteristics

2.08 Lusaka has had a piped water supply scheme since 1954. its borehole
source was augmented in 1964 by galleries and supplemental boreholes were drilled
in 1967-70 bringing the total supply to over 15 mgd. in 1968-70, a supply trom
the Kafue river, 30 miles from the city, was built, the first stage delivering
10 mgd to the system. Further details relative to the Lusaka water supply
system are contained in Annex 5.

2.09 The water sources of the other two cities--Ndola and Kitwe--are
mainly river water, which is treated. Kitwe's water comes partly from a treat-
ment plant owned by a mining corporation. There is excessively high production
in both places and a leakage and waste survey is being undertaken by Ndola.

2.10 The water supplies of the five municipalities are similar; the sources
are mostly surface water. Not enough hydrogeological sounding and siting for
possible groundwater exploration has been done. These communities are subject
to water shortages as well as to health hazards resulting from inadequate treat-
ment of polluted river water.

Partners) September 1974.
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2. II IUrL wa.e s8 upp.ly i8 provideu to some 1 percent oL the three mi;-
lion rural population through piped systems. Boreholes or wells serve over

If. f% "m-. qnrter --.s, 40 perceuL. LfC 1969 census indicated rural waterM supply characLeristics as
follows:

Percent of
Lype lAfeilings Rural ropulation Kural ropulation

(1000's) (1000'8)

Private taps 17 70 2.5
Shared taps 56 229 8.0
Wells or boreholes 300 1,240 43.5
River or stream 270 1,113 39.0
Other 48 200 7.0

Total 691 2,852 100.0

2.12 oural ater supli' are n of � or%na t, -h_- Afa t Wlla boreholes,
dams and weirs, and small supplies pumped from perennial streams and rivers.
Because of the risks of contamin-tior in shallow ells and streamsP boreholes
are the safest source of water for scattered communities.

2.13 In general, boreholes in Zambia are 150 mm in diameter and about
?0w m Adeep. q.U- are fittet& -. ;ith #.ant=pwmp _ -i..dmil or dise drve .p- - ps.' " ' ~ ~ ~ 499* M& L.LL.L.=A WJ.I%.LL£& D.jUIjJ W.LALLIUUL.LA.A VL %AJL=DC.± %ALA .VC& PWULUk

with ground or elevated storage. At a few sites, boreholes are up to 100 m
Aeel-, and 300J. dmi .AU.Lameter with fL'ne screens.

L. I '9 L LeAL JC%LVUU LIMUL.ALLLB. VCLoujMCIL r.Ll aoLNUr), L lLee souIrceB 01

capital for rural water supplies are available --funds of cooperatives and
villages, a special fu-nu N R L illJ.'ion allotted to thle Minnistry of Rura;
Development (MRD) and about K 1 million per year from the provincial ministries.
ThMe facilities to be provideU thro gh these prograMs will be dug wells, smuall
boreholes or well points with hand pumps.

2.15 A large number of rural water supplies, including wells and water
points, are inoperaL±ve uue Lo 'ack ox maiunenance resulcing from tecnnical
staff and fund shortages.

F. Hydrogeology

2.16 Hydrogeological surveys preceding well drilling are done by the
Hydrogeological Branch of the DWA. It undertakes investigations, maintains
records of drilling logs and water quality tests (totalling over 3,000 to date),
and is responsible for testing boreholes throughout the country by the resis-
tivity method after a geological reconnaissance.

2.17 There are limited areas in Zambia where limestone or sandstone
aquifers exist, and 150 mm boreholes may be expected to produce reliable



yields up to 12 liters per second. In most of the country, however, under-
ground water is found only at shallow depths in the decomposed zone of base-
ment rocks, granite, schists, and quartzites. Although the safe yields in
these areas may be no more than one-half to one liter per second such bore-
holes constitute a very useful source of water in rural areas. In some
places alluvial deposits give good yields and fine screens are needed only at
about 5 percent of the sites drilled; elsewhere slotted casing suffices.

G. Drilling

2.18 In the past, boreholes have been sunk by percussion drilling rigs
powered by 50 HP diesel engines. Although these machines are still suitable
for most of drilling required, it has been impossible for some years to recruit
competent drilling superintendents. As a result, present supervision of dril-
ling, casing and developing boreholes is unsatisfactory.

2.19 During the First National Development Plan (FNDP). a start was made
in providing safe rural water supplies, which are essential to the maintenance
of health and the prevention of disease. By December 1969, more than 800 wells
had been sunk and 360 boreholes drilled.

2.20 In 1971, about 240 boreholes were drilled, and in 1972 about 260,
only 29 nprcent of which were done with DWA drilling rigs; others were done
by drilling firms. In 1972, the USSR drilled some 60 holes in the Eastern
prnv1nce= DWA's currant estimate of boreholes required for rural water suD-

plies, irrigation projects, rural clinics and intensive rural development
naro ts in Ahnut 300 npr vear. It is considered; therefore. that the DWA's

drilling capacity should be not less than 200 boreholes a year. The balance
zhouldA ha An"o y & r4wnte firms.

u.. Sewerage

2.21 T.here are 15 sewerag,e sytem 4i 7Zmhian All eight cities and muini-
cipalities and three of the urban townships have water-borne systems (see Map E)
ser-int5 so thig over .half of the pptlron of an-h place--about pa percent

of the total urban population. The 1969 census provided the following infor-
mai4on relat4-e to urban zeweage

Percent of
Tspe Dwellings Population Urban Population

/sn I ent Xf^INf. ff \ w uuu8 uviv 8s 

Flush toilets 108 689 57.J
Aqua privy 13 85 7.0
Pit latrines 50 317 26.5
Bucket service 3 22 2.0
None 14 90 7.0

Total 188 1,203 100.0
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2.22 OnVl fntr nf the 34 rural councils have water-borne sewerage systems
-serving a total of about 5,000 people. The 1969 census provided the follow-
jn& data rolative to mral sanitation:

Percent of

TypMe Dwellinits Population Rural Population
(1000's) '(1nolQs?i

Flush toilets 25 103 _3 5
Aqua privy 4 17 0.5
Pit lastrines 232 960 33.5

Bucket service 1 3
None 4 171 62 . 5

To,al 2, 854 100.0

2.23 Lusaka is partly severed, but a major portion is served by septic
tanks and pit latrines. The sewered areas are connected to a 24-inch trunk
sewer, traversing the city from north-west to south-east, which presently is
running to capacity over most of its length. A relief sewer, deemed necessary
in the near future, has been estimated to cost K 2.1 million.

2.24 Lusaka's sewage is treated at five locations--two conventional sewage
treatment plants and three stabilization ponds; the total population served by
these plants is about 180,000. The largest plant treats 20,000 cubic meters
per day; an extension of the plant is being built. The degree of treatment is
good, and the final effluent analysis shows values meeting conventional
atandards.

2.25 The other (western) treatment plant will, after an extension which
is under construction, have a total capacity of 9,000 cubic meters per day.
The ebffluent of this l ant exxpressed in Biochemical Oxvgen Demand (BOD) and
settleable solids, is not within acceptable limits at present; this applies
also to the stabilization ponds serving the rest of the sewered area. Inadequate
operation and maintenance may account for this deficiency.

2.26 Sewerage systems in the cities of Ndola and Kitwe cover only parts
of the nnnpilated areab h-ut are beine exnanded. The city of Kitwe. in September
1973, put a new K 2.4 million sewage treatment plant into operation. Treatment
consi8t8 of a t-n-ar e a rtivnted sludge nrocess utilizina old blo-filters in
a parallel second stage. The sludge is dewatered in centrifuges and conditioned
by -asteurization. Operation and maintenance of the plant noses nrnblems by

requiring specially trained staff. In the opinion of the mission, this plant
iS an ^eample of an ovrer-sophisticated desion representing a waste of money
and efforts.

I. Operation and Maintenance

2.27 The DWA of the Ministry of Rural Development (MRD)aperates and
maintains 27 water supply schemes in four provinces and from 1975 onward, it
will also operate and maintain 21 schemes in four other provinces, presently
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operated by the Bul4dings Brw-a,cIh (BB) of the Ministry of Power, Transport and
Works (MPTW). The total population of these 48 places is estimated at about
1'0,000 and tChUe annal expendit.u-(1973) f is 4 nnn0--about K 3 per capita.

2.28 ,.eoter water supp'L and swerage systes are maintained ar.d
operated by the individual local authorities which charge for the services
and connections to the systems on vario-us bases. 'Where the systems are operat-
ed and maintained by DWA and BB, revenues are turned over to the respective
ministries except for an adsinistrative amount--us-uly 'IO perLcn.--wLhiLc L

retained.

2.29 On the basis of available information, it has been estimated that the
total investment (original cost) in water supply systems in the last 10 years
may be about K 50-60 million and in sewerage systems K 15-20 million. It is
obvious that unless these systems are properly operated and maintained this
investment will be endangered and excessive repair and rehabilitation costs
will be incurred.

2.30 Operation and maintenance practices differ depending on the location--
urban or rural--and the availability of trained staff and materials. While
the cities and some of the municipalities operate and maintain their systems
reasonably well with a minimum of personnel available, the others, and the
majority of townships and rural councils, fail to do so simply because they do
not have operators, material or money.

2.31 Shortage in operators and maintenance staff is prevalent in the water
supply and sewerage sector. Several efforts of Government, provincial and
local water engineers to start local training courses had no response or were
suspended after short periods since the day to day workload imposed upon the
small number of engineers available did not allow additional commitments.

2.32 In some provinces and districts there are maintenance centers having
stores and workshops with a reasonable range of spare parts and tools. Trans-
port is always a problem which complicates operations of the maintenance staff.
In many districts the rural councils are responsible for the operation and main-
tenance of water works and sewerage facilities. Here the shortage of staff
and equipment is extremely serious and represents imminent danger in case of
breakdowns.

2.33 Many pump stations in water supply and sewerage systems have a
triplicate equipment--two pumps sets installed at the pump station for alter-
nate operation and one spare set in the work shop. Since local operators are
not skilled and not equipped to repair defective pumps and engines on the
spot. the defective set is replaced by the spare set from the work shop and
removed for repair. This is considered to be more effective than to send
mechanics around the district to make the repair. It does require, however,
a large plant investment compared to a normally equipped station.



2.34 As a consequence of the closure of the border to Rhodesia, the im-
port of chemicals for water treatment from South Africa is not possible. There-
fore, chlorine and alum which must come from greater distances, are not available
at times. Equipment importations involve quotations from European suppliers and
Import licences for each allotment.

J. Institutional Characteristics

2.35 Of the ministries making up the National Government (see Annex 6),
the follnwing hava varvin roles in the water sunnlv and sanitation sector:
Local Government and Housing; Rural Development; Planning and Finance; Health;
And Powerj TrAnsport and Works .

2.36 The M in8strY of Rural nlv.1nnment (MRD) is resnnnsible for coordina-

ting national water resource development and for planning the balanced utili-
zatinn nf vatr -nources in consiltation with the Cabinet Office and the
other concerned ministries. Its Department of Water Affairs (DWA) is respon-
sible for executing and supe. isi-n or advising the constrnrtion, repair and
maintenance of water supply and sewerage schemes generally.

2.37 The Buildings Branch (BB) of the Ministry of Power, Transport and
Works, i also concerned wi4#th ter supply and sewerage as It relates to pub-
lic buildings, schools, hospitals and some local authorities, but DWA will
take .r -esponsib414#- for local authority--city, m.icipal, toineship and

rural council-guidance in these matters in 1975.

2.38 The water supply systems presently maintained and operated by DWA and
BB are 8-u-ari,zed i'- Aux 7.

OD genexWUa J~t LU AL .~ I . U 

2.39 iue general. organization o Cth Mi~ LuistrLy of R-~urld Develo~1U F .L '

shown in Annex 8. That of the Department of Water Affairs, one of five de-
partments of the Ministry, is shown in Annexes 9 and 10. ins general urgan.-
zation of the Ministry of Power, Transport and Works is shown in Annex 11,
indicating that the Buildings Branch is a part of tne 'Works Depart-ment.

2.40 Responsibilities of various central and local government agencies
for features of water supply and sewerage development are summarized in
Annex 12.

2.41 The Ministry of Local Government and Housing (MLGH) is concerned
with the direction and control of local authorities, reviewing and approving
their budgets, auditing and providing financial aid in the form of loans or
grants from the National Government with the advice and concurrence of the
Ministry of Finance within budgetary limits.
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2.42 The system of decentralized administration in Zambia involves Pro-
vincial Ministers, District Governors and Provincial and District Development
Committees as well as the city, municipal, township and rural councils. A
1972 study (Annex 13) suggested some modifications in the system which are
reported to be receiving favorable consideration by Government. Action in
line with proposals should be generally helpful to the water supply and
sanitation sector, by strengthening the system of decentralized administra-
tion and improving local govermnent.

K. Manpower and Training

2.43 rhe manpower situation in the field of water supply and sewerage
activities is characterised by an extreme shortage of trained personnel both
in technical and key administrative posts. As an example, the November 1974
staffing establishment of the DWA (Annex 14) is summarized below indicating
professional posts provided for and the vacancies:

Staff Type and Position Establishment Vacancies

Superscale 10 3

Director 1 _
Deputy Director 1 1
Chief Water Engineer 2 -
Principal Hydrologist 1 _
Senior Hydrogeologist 1 1
Senior Water Engineer 4 1

Professional 28 16

Hydrogeologist 4 3
Hydrologist 2 2
Mechanical Engineer 1 1
Water Engineer 20 9
Chemist 1 1

2.44 All the posts, except one are occupied by expatriates; the position
in the local authorities is even worse. In the eight city and municipal
agencies! only about 20 per cent of the engineerine nosts are filled; and in
some cases no such posts exist. Expatriate provincial water engineers are
assigned in the DWA to each of the eight provinces. Two, nposibly fnur,
engineers will leave the Department for good in 1975.

2.45 According to the 1969 census, tnere were scarcely 3,000 Zambians
with technical and higher education. Although nrimary and secondary school
output has risen significantly during the First National Development Plan
neriod; at the beginning of 1970 only 20 ner cont of nrimarv school leavers
entered secondary schools. During the SNDP period, 1972-76, the secondary
school outnut is likely to reach around 15,000 a year on avera-e.
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2.46 A significant secondary schools development program is the Zambia/
World Bank Education Proiect, which is scheduled for completion durinR the
present Plan. The project includes the construction of nine new and exten-
sions to 56 existing schools; the total cost is K28 million (SNDP figure).

2.47 Technical education after secondary schooling has been given higher
priority in the SNDP, since a serious shortage of technical and managerial
manpower is indicated. For example, the planned output of engineers and tech-
nicians in 1976 is about 550 as compared with annual requirements, 1971-1980
of almost 1,100.

2.48 It is recognized in the SNDP that "Zambianization is essential in
order to achieve the greatest self-sufficiency and independence, and is an in-
disnutable nrereauisite to manpower develoRnment" Sincre August 1974; the GRZ
is reviewing the education sector; results of the study will be available
Around mitd-1975S.

2=I4Q Th. Zabmhi n Tnartitut nf Teehnology, ZIT, has hgu,n pn,mvrour4e in Kit4wp

and Luanshya providing a three-year post-secondary education which leads to
a Diplomn of Technology in twelve major fields Enrolments are pro4ected to
increase in technological training from 473 in 1971 to 21,230 in 1976, but
there is no prediction of i and sanitary engineering.

2.50 T.he Northe:n. Tec.hnical rColle g e (Notec), ich oper.ed atL Ndola durin

the SNDP and will be enlarged under the Zambia/World Bank Education Project,
4.~ J. S "- _el J.A.U - _ M . VVnA. Li L A &=.LL WJ. JL _ . u _ 1 A _

training, to the Certificate or Diploma level. Only mechanical and electri-
call courses are weiung provi%ded, .ho-wvr 80 the- posil be.f' ohwtr

I...L AJ~lL~O m~ ~J.L~
1

jJLJV.U~, AALIW=VCL ,U OL LAL FVU5.LUAt: UCIMLLLL. L.U LLLM WOl-LI

sewerage engineering field will be minimal.

2.51 The Natural Resources Development College provides three-year
courses at the 1u0-pLuiessiuua± level lteading to Junior Engineering Assistant
qualification. A limited number of personnel working with DWA and local
counciL.Ls UAaV UL-U 18. h bIrugh tlhi college.

2.5 LgTte oULtpULt UL LUcUuuLa;± aud administration insLiLuLions in Zambia
for 1972 and 1974 are shown in Annex 15, which indicates an estimated total in
the InUustrial TechnUical area of some I ,500.

It, - " - TV -_ vj.......,. " -IL tJ..I* ~ _ -4 -~ --- -- n t, I I * -I

2.5 T'Ine UniverUiLy of Zamub'a ' Scnoo; ox zngineering was estaDiisnea in
1969, and in 1971 awarded its first diplomas. It provides a five-year program
of study leading to the degree of Bachelor of Engineering, in tne civii, eiec-
trical and mechanical fields.

2.54 The first year comprises studies of natural sciences for all students.
The second and third years are designed to provide a background in science
and engineering principles common to all engineering subjects. Specialization
in either of the three disciplines follows in the fourth and fifth years.
Presently there are courses in hydraulics, engineering economics, water re-
sources development and public health and municipal engineering.
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2.55 In 1973, the number of students taking engineering courses at the
University was still small, as indicated below:

Year Number

2nd 60
3rd 38
4th 30
5th 25

The number by type of engineering graduates are as follows:

Type Number
1973 - 1974 (estimated)

Civil 5 12

Merhanier1 10 9

ElrpctreAal 10 9

2.56 The avpragp ann.ual nuoitrt of rivill Angineering graduates is exnect-
ed to be 10 to 12, of which only two or three may specialise in water or sani-
tary eng4neering. Tn rdear tn facilitate tha growth and strengthen engineer-
ing education in Zambia, the School of Engineering has developed associations
with both government and industry agencies. Hence the maioritv of engineer-
ing students are sponsored by these agencies and are required to work with
the- af-ter graduation. DWA has tvo -engineers on 1eaveui for studies-

2.57 The Department of Techr.lc4 l VA,-nt4nin nnd UnV-ot-4nnal Trnanini

through its various training programs, also offers a number of courses in
tr-ades anA 'busineszs-dc- ethtaeufl for v- sr.e empl,e inL" C-.Ak.~ wa f ^.1 z".-at%%n &j* nvflerw I?A 4 im

water and sewage operations.

2.58 Another Government training agency is the National Institute of
rub.L.Lc AduiUistration -WL"Ich preser.;s ar ar.u (reeaLJ %L =teLrmLLU/ progr$amU ofJ.

courses covering administrative, legal, professional and executive groups.
Almost 1,600 participants were in the 1973 pKVgLkm.

2.59 Special management training is provided a lso by LLte ManagemenL
Development Training Advisory Centre (opened in February 1971 for three and
a nalf years) and the Evelyn Hone College of Applied Arts and Commerce.
Most of the participants are employed by the parastatals.

L. Health

2.60 In the Ministry of Health (MH), the Chief Health Inspector is in
charge of environmental health. In each province, a provincial heaith inspec-
tor carries out the work through health inspectors and health assistants. Out
of a total of 86 health inspectors, 34 are employed in cities and municipali-
ties and the balance in rural areas-about one per 70,000 population.
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2.61 The development of basic sanitary services is an activity of the
health inspectors. Regular water checks are not carried out by them; however,
when a supply is suspect, samples may be sent to the laboratory of the MH or
to one of the few other laboratories in the country. The MH plans to strengthen
this activity by creating a special division of environmental health headed by
a public health engineer.

2.62 Communicable water-borne diseases cause a high degree of morbidity
in the country. Health statistics of the MH for 1972 indicate a high inci-
dence of diarrhoea, totalling over one million cases, as well as the preva-
lence of typhoid fever, amoebiasis and dysentery. There is ample evidence of
the need for action in the water sanitation sector. Abatement will depend
chiefly on improvement in environmental health conditions.

M. Finance

2.63 Zambia has financed its water supply and sewerage programs since
Independence essentially without external assistance. The GRZ, through the
Ministry of Planning and Finance (MPF), via the Ministry of Local Government
and Housing. loans money to local urban authorities for water supply and
sewerage works. The Ministry of Rural Development has funds budgeted for
rural water development and similarly the Ministry of Power, Transport and
Works has funds budgeted for rural sewerage development.

2.64 According to annual financial reports of the MPF, the following ex-
penditures (generally about the same as budgeted amounts) were made by the
National Government for water supply development since 1966:

Amounts K(000)
Year Rural Urban Total

1966-7(1l months? 100 100 400
1968 500 500 1,000
1969 1,;100 5%50n (mnotlv 60600

Lusaka)
1970 1,800 1,200 3,000
1971 3,100 3,000 6,100
1972 3,200 5,100 8,300
1973 3,000 4,500 7,500
1974 (etmatemdk) 3-500 5,2n0 A 7nn /1

Total ri 16 300 Y 2 nn w 41,600

/1 Includes expenditures for sewerage in urban areas.

2.65 Similar data reflect historical expenditures for sewerage:
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Amounts K(000)
Year Rural Urban Total

1966-7(18 mnnthb) - 100 10n
1968 1,000 1,000
1969 100 - 1,500 1,600
1970 300 1,500 1,800
1971 400 1,400 1A800

1972 300 2,400 2,700
1973 400 .J2X00 ,0

Total K I00 Rn l 2 0nn v 11,700

2.66 Debt service repayments by local councils are reported to be satis-
factory. The Government loans to local councils for water and sewerage
development are given in Annex 16 (for water supply) and in Annex 17 (for
sewerage). These loans were 4 percent up to 1968 when the rate was increased
to 6-1/4 percent (30-year).

2.67 The government loans to the eight city and municipal councils
(Annex 18) for housing, water and sewerage during the 1968-1972 period
were 47 percent for housing 40 percent for water supply and 13 percent
for sewerage.

2.68 Financial records of some of the cities and municipalities were
such as to provide some idea of the total investment in their water and sewer-
age svstema (Annex 19). The average figures for seven cities and municipalities
were K 41 per capita for water and K 22 for sewerage, and seem about right.
The estimates of population served are, however. imprecise.

2.69 Urban water service income and expenditures during 1972 (Annex 20)
indicate that 6 of the 19 places showed a surplus, 11 showed deficits and
2 had no records; the total income was some K 6.3 million compared K 6.4
million expenditures.

2.70 Urban sewerage service income and expenditures during 1972 (Annex
21) reveal onny 2 nlarpe with a strnlnim 14 wit,h de.ficits. and 3 with nn reorrds;

total income was K 1.3 million compared with expenditures of K 2.3 million.

2.71 Rural council water system finance, summarized for 1972 in Annex 22,
is mostly In a eaf4iit position; on.ny 3 of the 34 nlanre8 showeA a aiiV-plus.
The deficits are made up out of the general funds, which in turn are subsidized

2.72 Urban domestic water charges (summarized in Annex 23) vary through
a considerable range--generally 40 to 50 ngwee per 1,000 imperial gallons
(equal to US$ 0.52 to US$ 0.62 per 1000 US gallons) down to as low as 10 to
20 ngwee per 1,000 imperial gallons (equal to US$ 0.13 to 0.26 per 1,000 US
gallons) for large consumption. Industrial rates range from 36 to 90 ngwee
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per 1,000 imperial gallons (equal to US$ 0.56 to 1.16 per 1,000 US gallons)
in Lusaka to 5 to 25 ngwee per 1,000 imperial gallons (equal to US$ 0.07 to
0.32 per 1,000 US gallons) in Livingstone. Water from standpipes is supplied
free of charge.

2.73 Few places make a water connection charge as such for the right to
connect, but most charge varying amounts for the cost of the connection--
K 20 to K 95 for water. Deposits (K 7.25 to K 10) are also required to insure
payment, and in a few cases a meter deposit (K 5) is required. These amounts
appear to be fairly reasonable, although cost analyses are not available.

2.74 Sewerage charges, where they exist, are on a point basis--a point
being a toilet or equivalent. A two point minimum is quite common at K 1.50
per point. Sewer connections are generally done on a cost basis. Community
sewerage services are supported from the general property tax.

2.75 Metering of water is fairly prevalent, although comprehensive
information was not available. It was reported, however, that few cut-offs
are made for non-navment, in some cases because health officials oppose it as
a health hazard. Comprehensive data on the extent of arrears in payments were
not available.

2.76 Deht servif ecnstitutea an much as 40 to 60 nercent of water supply
and sewerage expenses. It is deducted from annual expenditure totals to
arrive at operating and manintenanee cr08ts (Annpx 24)= A ten-nlarep Ramnling

showed the water system operations and maintenance costs range from K 1.00
to K 4.60 (TTS$1.56 to 7.20) per capita aon the s-werage ranae tn hp from
K 0.20 to K 2.70 (US$0.31 to 4.20) per capita, annually, which is lo-w and may
reflect improper operation and insufficient maintenan.ce in several nf t1he

systems.

N. External Assistance

2.77 There has been relatively little external assistance to GRZ in re-
cer.t years in. the *-ateer s-upply -. --terge sector, altho-^-uO therem is aome

current activity.

2.78 The 1972-1976 UNDP Country Programme includes an Indicative Planning
Figre IPF of Tttlr1 nilo. one of "which is for wate: supply and swerage.% £ / IJL uuY IJ a MJ.LJ6.J6.D&, &AJLLW.&&*...* -' - r,. -

2.79fl ITD is D1ce ta A-o portion of: a K 26 m i progr114on-

L. I 7 LDL%M L =. %VW 16 LI.J L.LLI&CL&&% C& AUiMJ L W J& J VW ~ .A - -- F-

to upgrade squatter or slum areas in Lusaka, which includes water supply and
se-werageLser e .5 M.1so providLin LULD.Luu5o fI, a UISJW LL"LVOLCLIJL.

school program.

2.80 UNICEF has provided 60 hand pumps for rural and suburban districts,
incluuing the Kabwe RuraiL nea;wh uAionsUraiUun UI1LLC.

2.81 The Federal Republic of Germany is consiaering technical assistance
of DM 1 million for the analysis of Lusaka's aquifer and for a water supply
and sewerage management study.
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2.82 SIDA has nrovided the services of a chief drillineg superintendent
for 3 years and is considering a request by DWA for the provision of four
enineprs. A 1974 rredit of S.K. 50 million will be allocnated for various
purposes.

2.83 Russian experts are training Zambians in drilling techniques in the
context of a rn=mmrrd4n1 tyne Arillin0 niPrAt4nn in the Ea8t-rn Province, with

five rigs to provide about 300 producing wells by 1976.

2.84 Bilateral assistance possibilities for the sector by other nations
era _a.nnhf _

4
,aA 4 n Anna, 's C

III. CONSTRAINTS, ISSUES AND RECOMMENDATIONS

A l __ Accmp is AMen _._ -l urla an raa wa_e supl ad se__e_a_e

.V J I AI. IU.LJ.;LUaUL Xl UII : ufi1 du LU L I.CL Upj.Ly alLU OBwe-4Se

programs proposed in Chapter IV of this report will require the reduction
of constraints r=elatiL.AVe to man-.poWer, u-aterls, tec.-.r.ical shortomlig a..d

institutional and management weaknesses; finance may pose a problem also,
…~~~.J…~~J_A. J - _. J .1 -1. I L.- ------ 1 In D7 ~.J Ii

UUring Ler- a. year,LL ad ±UU dicUa..1 LL't rLoLgJra, OL-uMaLy. .LLI %7r1. W.Ll.

have to take action on its own, but will also require some external assist-
ance if progress is to be made.

A. Manpower

3.012 At present, tnere is only one 7aMbian engineer in DWA concernea
with water supply. In the DWA there are 63 vacancies among 256 budgeted
positions; the top engineering positions 18 are filled by expatriates and
out of 94 technical assistant positions, 16 are filled by expatriates. The
remaining positions are filied by Zambians or are vacant.

3.03 At the professional level, there is a lack of job satisfaction in
many instances due to the low degree of professional skill required in many
positions. As a result of this and unsatisfactory contractual arrangements,
there are only about 50% renewals of contracts and little job continuity in
staffing key posts. This situation is prevalent also among the city, munici-
pal and township staffs, where job grading is lower, and recruitment more
difficult.

3.04 At the sub-professionals level, expatriates have been replaced by
Zambians who lack experience. Sub-professionals, assistants, technicians and
operators are not fully trained and are few; as a result, plant operation and
maintenance are deficient and the large plant investments are not properly
protected.

3.05 Expatriate recruitment procedures are long-delayed, and selections
are often not appropriate for positions. There are 18 high level vacancies
in the DWA which could be filled by expatriates.
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3.06 The lack of Zambian engineers and technicians is attributable
basically to the small number of secondary school leavers wiho have enrolled
for science courses.

3.07 Key posts in contractor and drilling firms are filled by expatriates
supported by sub-professionals also from abroad. Zambians are given on-the-
job training within these organizations, but at present only about 25 percent
of foreman-level posts are filled by Nationals.

3.08 Zambianization, although highly desirable, will take years to
accomplish in the water supply and sanitation sector. Expatriates will be
essential until Zambian engineers and technicians can be educated and become
experienced sufficiently to take charge of sector activities. Action required
to solve the manpower problem should include:

(i) Provision of incentives to Zambians to pursue secondary
schooling with science courses leading to engineering and
related studies at a higher level, and also to engineers
to enter government service in the water supply and sewerage
fields.

(ii) Selection of DWA junior employees for sponsorship (bursary)
to attend School of Engineering courses.

(iii) Training of sub-professionals - assistants, technicians
and operators - by establishing training courses (see
Study Data Sheet - 01).

(iv) Improvement in expatriate recruitment procedures! through
external assistance (See Study Data Sheet - 02).

(v) Considerable improvement in the employment conditions of
expatriates, better payv benefits, housing arrangements.

(vil Utilizatlnn hy IWA of nublic- atdmtnistration and management
courses.

B. Materials and Equipment

3.09 The closing of the Rhodesian border poses transport problems for
materials and cessation of purchases f,rn Soutth1 Afir4dn of manteiala 8And

equipment needed for water supply and sewerage has increased costs and
decreased availability, es-ecialll f- ortmen ,hemc al

3.10 Tocal production of albestoscerent, steel ar.d concrete pipe also
involve some material importations except cement. Local production of pumps
z.d fondr; 4-ems U.as A.t developed sufficiently prm-

4
A p in n adeqate

a.... *'A fl S L.fO LL0 *tI. AV LJJC u %AtI jIL WX. a..

input to the water supply and sewerage program, and importation of such items
'Ls necessary. LVLC p'lpe proLdJuctLior. has beer.n startged . a ar small s0c"al.e-, zr.dA

should be developed to cope with increased demands in the future.
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3.11 A number of civil engineering works contractors also do water
supply and sewerage construction. About 12 firms are considered capable of
doing pipe-network jobs, whereas only about 6 firms are reported capable
of constructing treatment facilities. These firms have the necessary equip-
ment for excavation, trench work and the like, but importation of special
eauipment or parts poses problems for them because of procedural formalities.

3.12 Import formalities should be streamlined relative to essential
water supply and sewerage materials so as to reduce the long delays now
pinerienced.

3.13 Th e-anacity and number of contractors in the water supply and
sewerage sector must be increased if a substantial expansion of these
faclities is to be accomnlished during future national develonment plans.

C. Technicnal Shortcomings

3' 16L Mnv nf thp nrnhlmns and rcnntraints relatina to effettive

water supply and sewerage service in Zambia are of a technical nature -
planning, investigation; design, use of consultants and operation and
maintenance.

3.15 There is no comprehensive planning of water supply and sewerage
prog:ams, r.or are there ong-range goals. Some isolated stuiesH have hben

made, but they fall short of requirements for effective development.

3.16 Hydrogeological and hydrological data are scanty; these operations
are not at optimu-m le--I; exploratory drilling activIty is too limited; a.d

does not cover regions of acute water need. Full exploration of water
resources I'has not bUee accomplished therefore, plann.ing s uasedu on in=

adequate resources information. As a result, expensive surface water supply
systems ha-ve 'Veen coristructedu -w1t;hout proper investigation. ofL groundwat-er

as a source of supply.

3.17 As-built plans and records are not complete and basic data re-
lative to existing systems are not available, so that mainten-ance and
planning are made difficult.

3.18 The lack of design criteria results in frequent over-design of
systems. In addition, limited use of standard designs and drawings makes
design costs high and designs non-uniform.

3.19 Inadequate supervision by local authorities of consulting firms
results in studies and reports which are not up to acceptable standards and
do not meet the requirements of external financing agencies.

3.20 There is excessive loss and wastage of water for many recognized
reasons, but no corrective action can be taken without adequate and trained
staff to minimize or to eliminate these deficiencies. As a result, additional
capital investments are made to augment systems already having an adequate
capacity.



3.21 There are instances of intermittent water supply in places where
water is abundant - simply because operating procedures are ineffective.

3.22 Technical deficiencies in the sector have resulted in many over-
exnenditures and extensive inefficiencieR caugina hieh recurrent exnendi-
tures. Many of the corrective actions described below will result in the
ungrading of exinting water supnlv and ganitation systems with a consenuent
more effective and economical utilization of the heavy investment already
made in the eectnr.

The fnolnwing actionns shntld 'e taken to correct the ehnrtenmings:

(i) Th CR7Z ahnril] noIt lnng-range targets fnr water Rspnlyv
and sanitation development - see the recommended program -
C.2apter rv.

(ii) Mte-~r 'Plar.s forv T.tsao- nr.d then Gr"opperbet (see M5p F)
urban centers should be developed - Study Data Sheets
na an A n.
VV %.- -- 

(iii) All co r.ities wlth -- fsie water production r.d4
XA.L.LL 91L.L L~U L.L.LD WI.1 L&t~~~OL Wnu~& jJL&J ~'L~.LJA. GLu

overcapacity water works should install additional service
connectuLons anduu employy CAxPLL. LtU adUViLseLL UoLmUUIUm ULLL-

zation of oversized facilities. The GRZ should suspend
the authorization for the construction of n,ew plan.ts unless
these shortcomings are removed or minimized.

(iv) A comprehensive plan should be drafted for rural water
supply development - see Study Data Sneet 05 - and ror
appropriate rural excreta disposal.

(v) Hydrogeological activity, including drilling, should be
accelerated so as to ptoduce much-needed data on ground-
water for both urban and rural water supply development -
Study Data Sheet 06 - and hydrological surveillance
should be increased as a basis for more realistic surface
water utilization.

(vi) Water quality standards, should be adopted and enforced by
the Ministry of Health (MH) - Study Data Sheet 07.

(vii) The DWA should encourage local councils to develop complete
as-built water supply and sewerage plans and records and
should complete such files for systems not operated by local
councils.

(viii) The DWA should prepare design criteria, standard designs and
drawings for water supply and sewerage facilities including
treatment, storage and pumping plant for use throughout
the Nation.

(ix) The DWA should prepare general terms of reference for
consulting firms for the guidance of local councils and
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carefully scrutinize the special provisions of those pro-
posed by local councils in the employment of consultants
for water supply and sewerage activities.

(x) Studies should be made of leakage and wastage in urban
water systems - Study Data Sheet 08.

(xi) Intermittent water supplies should be checked by the DWA to
ascertain the reasons so that corrective action can be taken.

(xii) Strengthening of environmental health activity in the MH
should be supported by assigning a WHO sanitary engineer
to assist the public health engineer - Study Data Sheet 09 -
and in collaboration with DWA.

D. Organization and Management

3.23 Technical responsibility for rural water supply sewerage service
in Zambia is divided between the DWA-MRD and the BB-MPTW. The urban city,
municipal and town councils - generally operate their own facilities.

3.24 Proposals were made in 1969 to establish a state water supply
authority and subsequently there have been proposals to re-organize the DWA,
but to date no significant action has been taken. DWA has taken over from
BB the operation and maintenance of water systems for which the latter had
been delegated responsibility.

3.25 Although the DWA produces reasonably adequate annual reports ex-
peditiously, there is no comprehensive national data collection and retrieval
system relative to water supply and sewerage. Hence. meaningful Dlanning
is difficult because of incomplete knowledge of existing services.

3.26 The accounting system of the DWA does not produce complete, usable
financial information relative to the activities of the department. Ministry
of Planning and Finance annual reports are available, but do not, of course,
provide consolidated information relative to water sunnlv and Beverage
expenditures. The latest report of that ministry was for 1965.

3.27 Budgets, both recurrent and capital, are subject to drastic across-
the-board cuts due to national revenit fluctuations, caused principally by
variations in the copper revenues.

3.28 Recruitment of expatriates, a difficult process under any conditions,
handicappe ----- unied -_ ireffective procedures at=. ten iolev l a,

lack of proper liaison between the DWA and PSC.

3.29 Local authorities have their individual problems of recruitment;
Chi-gola r .icipality, fo:. --- pl e - populatiaor. inn UBt= had n t c.LIical
staff except for an engineer seconded from a consulting firm on a temporary
basis.
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3.30 Other local authority problems relate to revenue collection meter-
Je ri .g*. oea"san - a A ia

4
m----- 4- ----- f- - A.. -- to Iac oC f.n As

.L. -.d sy_t wFpe:tio _ -ainte-rce ln gene:al -u du to lack of funds

and staff. The water supply and sewerage systems of the smaller places are
M&"nt i.nclalIly viabl'e, 'though t.hose of the cities, --Aipltesz.

LU.5 A. A~ VA &0.= CLA.L.L1UU511& -LLLW0 iJJ LI tJ.A.LJ.~O , Mt4LLS~...S ~LJ. J.~O ML&i.

some of the township councils do produce a surplus of revenues in excess of
W8;8I ofL operation and main.tenance ar.du debt servi'ce.

J .J I 0 rr CtL eL 0L±I0 Lf JL n- L t t.L ULJ.-U&I p LrU1 ID Leswil.l. LCIU.LLC .LIUILtp..±ILL&L~L.LULL

of actions, most of which have already been recognized by the GRZ as neces-
sary. The milssion's -uggestions are as fo-l-low

(l) Give DWA, or WAC responsibility for all water supply and
sewerage activity in the nation, except institutional
systems wich would remain with BB.

'ii) Give DWA operating and maintenance responsIDliLty for
township and rural council water and sewerage systems. The
cities (3) and municipalities (5) would continue to operate
their own systems.

(iii) Strengthen DWA and the Provincial Water Engineers and give
them approval powers for all new schemes by local authorities
whether financed by loans or otherwise.

(iv) Give DWA (WAC) the responsibility of developing a comprehensive
data collection and retrieval system - Study Data Sheet 10.

(v) In reorganizing the DWA - improve its accounting system to
produce needed fiscal information; strengthen its personnel
administration so as to facilitate recruitment of department
personnel and permit assistance to local councils in recruit-
ing key technical personnel; improve procurement and stores
procedures so as to insure the availability of needed materials,
parts and equipment; and strengthen equipment management so as
to improve communications through better mobility.

3.32 The GRZ (MPF) should permit the DWA a reasonable degree of flexi-
bility in the use of available funds when making necessary budget cuts. The
present system is too rigid and cumbersome, and as a result needed projects
are often delayed.

3.33 The financing of all water supply and sewerage system operations
should be on the basis of acceptable utility principles so that charges are
made, to the extent possible - consistent with political constraints and wel-
fare considerations - to cover operating and maintenance expenses, debt service
and a reasonable portion of capital investment requirements. Some rural places
may not be able to pay for water supply and sewerage services, but the people
who can, should pay.
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3.34 The operators of systems - cities, municipalities or DWA - should
-avdinister met^-l..g, billing --A collection so thIat all -eve-aes t.tare~~ ~ .L* w M n m&fl C W .Im i I YLW ~ ~L~L~
due are collected.

3.35 The organizational structure currently contemplated by the GRZ for
T%_TAJ .s cosdee -eeal -aifat - as outlie ir _ ule 26.___ IlAJVWILa %A.5 L&DL5CJ.LCU K=UL=f.L.L7 15IL.LDL";LUVLY - an UL.LJUCU III1 Al1umar LU.

3.30 s8timate8 Iu iLU 1972 by D'wA indicated LtatL l8seu resulting irom
undertaking development projects on the basis of inadequate water resources
data could cost Zambia a multiple of the proposew organizationai reaiignment
cost of K 300,000 per year - made up principally of staff housing and vehicles.

3.37 The proposed (by DWA) staff increases - 1972 to 1976 are summarized
below together with existing stafr and vacancies:

Number of Staff Number of Staff Number of Staft
Type of Staff Existing, 1974 Additions, 1972-76 Vacancies 1974

Superscale 10 1 2

Professional 28 11 14

Technical 143 86 61

Administrative and Executive 9 9 -

Clerical, Secretarial etc. 44 32 8

3.38 Provincial housing increases for staff (1972-1976) proposed by DWA
were estimated as follows:

Type Number of Units

High 101

Medium 21

Low 38

3.39 Additional vehicle requirements - 1972-1976 amounted to 66 landrovers
plus 104 trucks (mostly five-ton) compared with 1973 vehicles totalling 72
landrovers and 56 trucks.

3.40 Between 1968 and 1971, the work load of the DWA-according to various
measures-increased by nearly 200 percent, although the professional and technical
staff increased by less than five percent. Although this speaks well for the
staff, the cost was inadequate technical supervision and possibly inferior re-
sults.



3.41 It is strongly recommended that steps be taken to staff, equip and
p,-ovide adequate Afaciliti 6-4es Afor the "T%T.A to accmpis 'sLBD t&soljJLUV ~ LaL~~LJLJ.~a LUL AM ", LIVY LU aL.W~LUjJ.L4.0L& AA. LMoff%.a .L . 0LILJL.LUA

be given sufficient stature so that it can deal directly with:

- Personnel Division

- Central Tenders Board

- Ministry of Finance

- Other Ministries and Authorities

For this reason, the existing proposal to make it a Water Affairs Commission
should be reconsidered.

3.42 Reorganization assistance can be provided by the Organization and
Methods Unit (Cabinet Office - Personnel Division). In the provision of such
assistance, comparisons might well be made with the National Water Resources
Commission of Ethiopia, the Executive Organ of which is being provided with
organizational and management assistance by UN4DP.

3.43 The reorganized DWA or Zambia Water Affairs Commission (ZWAC), as
it could be called, should have basic responsibility for all aspects of water
resources in Zambia, but should allow specified local authorities to operate
and maintain their own water supply and sewerage systems when they have the
staff and competence to do so.

E. Legislation

3.44 The Water Act, Chapter 312, of the Laws of Zambia, has no provision
for the control of abstraction of underground water or from the Zambezi River
and parts of the Luapula and Luangua Rivers. Nor does it have provisions to
control the discharge of wastes into surface or underground waters.

3.45 The Water Act, currently being reviewed by a special committee,
should be modified so as to modernize it and make it a usable instrument for
the administration, conservation and protection of the water resources of
Zambia.

3.46 A consultant to WHO has studied the water law in 1974, but there
remains doubt if this study led to results. Study Data Sheet 11 on the use of
a short term specialist in water law has, therefore, been included in the Study
Data Sheets attached to this report.
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IV. DEVELOPMENT PROPOSALS

4.01 The missions development program proposals presented i.. this chapter
take into account the facts that: (1) Zambia's position as regards water supply
is relatively good in the urrhan areas, but- 4 a laggir.g in th rur areas; (2)
urban sewerage development is not equal to that of water supply; and (3) rural
exereta disposal arrangemonts ova mni4mal and totally inadequate.

4.02 Hence; minninn rec"meations are fo.used on the correction of ehese
imbalances, taking cognizance of not only financial but other problems which
fa~e the Nation in nacnrlishing reasonable water supply anLd scwerage programs
to serve more people more effectively and economically.

4.03 Proposals provide goals up to the end of the Fourth NDP (1986)
with Alteranatves inthe urban. sector, the achievU-ent of which Will depend
on the reduction of constraints and on the future economic condition of the
country. Costs are estim ated on a per capita basis based on 1973 constant
prices. Inflationary effects must be taken into account by GRZ in formulating
the thIrd an.d fourth P's by ir.clui.g rs-,ale inLflationary factors into
estimates of expenditures. The inflation factors used in this report are
shown 4In footnte( on pag 2

A Ger.eral Setting;

4.04 The -D7 has no long-range development plan for water supply and
sanitation, although the SNDP provides, under DWA, K 11.3 million for national
water supplies and K 6 million for a rural water supply program started in
1974 (Annex 28).

4.05 In the 1974 estimates of GRZ provisions for general loans from MLGH
to urban authorities, K 5.2 million are alloted for water supply and sewerage
schemes. The BB of MPTW has K 580,000 allocated for sewerage schemes. DWA
has K 2.1 million budgeted for national water supplies and K 440,000 for the
rural water supply program in 1974 (Annex 28). At the provincial level,
about K 1 million are budgeted for rural water supplies.

4.06 The SNDP seeks to continue the building up of the country's economic
and social infrastructure. The Plan assumes an average price of copper of K 740
per metric ton and a population growth of 2.9 percent per annum.

4.07 The impact of variations in mineral revenues on total revenue is
strikingly brought out in a historical tabulation - 1968-1973, (Annex 29)
which shows fluctuations from K 186 million in 1969 to K 27 million in 1971.
Consequently, success of NDP's is largely dependent upon a favorable copper
price; otherwise significant external assistance must be considered.

B. Program Proposals

4.08 In the following, program goals are proposed with one alternative
for urban water supply and two for urban sewerage. No alternatives are
provided for rural water supply and excreta disposal.
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Water Supply

4.09 The long-term water supply development program for Zambia proposed by
the mission suggests the following targets (see Annexes 30 and 34).

Proposed Program Goals (IOUU's of population served)

Item 1974-76 1977-81 1982-86

Urban Water Supply

Additional population served
Total 450 730 770

By house connections 270 560 950

By standpipes 180 170 -180 (due to upgrading)

Rural Water Supply

Additional population served
Total 260 380 400

By house connections 60 60 100

By standpipes 60 100 200

By wells - boreholes 140 220 100

4.10 The cost (1973 constant prices, estimates in current prices in
brackets), of the proposed program is as follows:

K Millions /3
Period Urban Rural Total

1974-1976 7.7 (9.6) 7.6 (9.6) 15.3 (19.2)

1977-1981 37.5 /1 (63.8) 10.3 (17.6) 47.8 (81.4)

1982-1986 30.0 /2 (75.0) 12.8 (32.0) 42.8 (107.0)

/1 Tneludes K24.4 million for epSnan8inn of otrlepR i treAtment itnnnina anA

storage.

/2 Includes K10.7 million for expansion of sources, treatment, pumping
RIA ntn noD-

f/ The assedprice in ar: 1974: 12%, 1975: 10% 976 a
thereafter: 8%.
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11 IT *afnt. ofl ,nAat n serm thle re-t- s *1of ------- sedA te

supply development program would be as follows:

Served
Year _ ._f fnn 1nn..... n K I/

uYFC L LUL IlWiUbe %*LF,W/ L J

TT1a 1fl 72 le£ I .) 7rUr u U I I .1 5 .I V I *. I

19W76 1. f.7 86
1710 ~ ~ ~ 7I. UV

1981-' £ It 249
1VO I S.c)4. 7Uv

1986 2.5 a. a0

00 ~~~~~ a 4 fl 

Rural 1713 3.U 1.9 o1

1976 3.1 2.1 68

i981 3.3 2.5 77

1986 3.4 2.9 85

4,12 Two ailternatives are suggested relative to urban water supply -

a preferred or proposed (summarized above) and minimum plan. The accom-
plishments of each are outlined in tabular and graphic form in Annexes 30 and
31. The results are condensed below:

Proposed Plan Minimum Plan
% Population Z House % Population % House

Year Served Connections Served Connections

1973 (actual) 75 45 75 45

1976 86 52 75 47

1981 90 59 78 50

1986 90 71 80 56

4.13 It is recommended, in each program, that expansion of sources,
treatment facilities, pumping and storage are not necessary during the balance
of the SNDP, except for ongoing projects. During this period, urban systems
should be improved by extending reticulation systems, modernizing treatment
plants to their full capacities and reducing leakage and wastage.

4.14 The estimated costs (in 1973 prices) of the alternative urban
water supply plans (See Annexes 32 and 33) will be as follows:
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K Millions
Proposed Plan Minimum Plan

Period STPS 2/Ret. Syst. Total STPS 1/ Ret. Syst. Total

1974-1976 - 7.7 7.7 - 4.2 4.2

1977-1981 24.4 13.1 37.5 18.3 10.6 28.9

1982-1986 10.7 19.3 30.0 6.1 14.1 20.2

Total 35.1 40.1 75.2 24.4 28.9 53.3

j/ Sources, Treatment, Pumping Storage

Estimates of costs in current prices are as follows:

K Millions
PrnninrAA PlAn Minimtm Plan

Period STPS 1/ Ret. Syst. Total STPS 1/Ret. Syst. Total

1974-1976 - 9.6 9.6 -- 5.3 5.3

1977-1981 41.5 22.3 63.8 31.1 18.0 49.1

1982-1986 26.8 48.2 75.0 15.2 35.3 50.5

Total 68.3 80.1 148.4 46.3 58.6 104.9

1/ Sources, Treatment, Pumping and Storage.

4.15 In both plans, the development expenditures for urban water supply
.ri Lth rVUL LIia wouldU be 'less than II L1it 1LL.LLU T IIrd NP cause exterL.son of'

STPS is concentrated more in the Third Plan. Average annual development
expenditure -ould be asJUU fo ~A L'A.o-ws (estima.LtesO U in. c kurrent priJAces i.U bLrackets):

ArBual Exper-.diture - R'. Million

Plan Proposed Minimum

2nd 2.6 (3.2) 1.4 (1.8)

3rd 7.5 (12.7) 5.8 (9.9)

4th 6.0 (15.0) 4.0 (10.0)

4.16 The chart (page 3 of Annex 32) shows that a maximum expenditure,
probably necessitating external financial assistance, will be incurred
during the period 1979-1983 for the proposed plan. The same is true of the
minimum plan (Annex 33), but to a lesser degree.



- 28 -

4.17 The single plan (Annex 34) proposed for rural water supply
development is summarized below:

Percentage Population Served
Wells and Stand House

End of Year Boreholes Pipes Connections Total

1973 41 11 9 61

1976 44 13 11 68

1981 49 16 12 77

1986 49 21 15 85

Sewerage-Excreta Disposal

4.18 The parallel long-range sewerage program proposed by the mission
is based on the following targets:

Proposed Program Goals (1000s) Population
1974-1976 1977-1981 1982-1986

Urban-Sewerage

By water borne systems 210 470 500

By septic tanks and nrivies 220 540 530

Bv Dit latrines -90 -160 -170

Additional population served
Total 340 850 860

Rural-Sewerage

By water borne systems 80 150 150

By septic tanks and privies 50 90 80

By pit latrines 170 290 290

Additional population served
FIr+a l 12 Afi< n c -3 A . a ~JV% JJV JLU

Note: Negative figures result fro upgrading.
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4.19 The cost (1973 constant prices) of the proposed program would
be as follows (cost in current prices in brackets):

K Millions
Period Urban 1/ Rural Total

1974-1976 14.9 (18.6) 4.7 (5.9) 19.6 (24.5)

1977-1981 34.4 (58.5) 8.6 (14.6) 43.0 (73.1)

1982-1986 35.7 (89.3) 8.5 (21.2) 44.2 (110.5)

2/ These investments are to serve additional population as well as
to upgrade service.

4.20 Ponulation served as a result of the proposed sewerage programs
would be:

Served
T___ YpAr Total (0n0) N ber (O0fl)

Urban 1973 1,600 1,450 90

1976 19Q10 1-790 94

1981 2,640 2,640 100

1986 3,500 3,500 100

RUral 1973 3,3 1,150 38

1981 ,270 A I 60a

1986 ~ 3,420 2,0 *73

4.21I UU~ LUe to the cou-plexity of sewerage, it , 'L. t nLLeU for

flexibility, three plans for urban sewerage are presented - ideal (maximum)
proposeud (lntermudiate' U and min.lmiUm. T}.ese are sho-wn.L n taUular and
graphic form in Annex 35, and are summarized below:
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Percentage of Urban Population Served by

Program-Type of Service 1973 1976 1981 1986

Proposed - Water borne 58 60 60 60

- ST or AP 7 17 34 40

- PL 26 17 6 0

Total 9i 94 100 100

Minimum - Water borne 58 48 50 58

-ST or AP 7 29 44 42

-PL 26 17 6 0

Total 91 94 100 100

The ideal program would provide 70 percent of the urban population with
water-borne sewerage, by 1986 (See Annex 35).

Note: ST or AP - Septic Tank or Aqua Privy
PL - Pit Latrine

4.22 The estimated costs 1973 constant prices (current prices in
brackets), of these plans (Annex 36) are summarized below:

Proposed Ideal Minimum
Period Total Per Year Total Per Year Total Per Year

1974-1976 14.9(18.6) 5.0(6.3) 18.0(22.5) 6.0(7.5) 8.6(10.8) 2.9(3.6)

1977-1981 34.4(58.5) 6.9(11.7) 32.0(54.4) 6.4(10.9)20.1(34.2) 4.0(6.8)

1982-1986 35.7(89.3) 7.1(17.7) 42.9(107.3) 8.6(21.5)31.7(79.2) 6.3(15.7)

Each program entails successively higher average annual expenditures.

4.23 The single proposed rural excreta disposal development plan
(Annex 37) contemplates the following targets:
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Percentage of Population Served
Type of Service 1973 1976 1981 1986

Water-borne systems 4 6 11 15

Septic tanks or aqua privies 1 3 4 7

Pit latrines 33 37 45 51

Total 38 46 60 73

C. Technical Assistance Program

4.24 The external technical aesistanc-e program outlined in the eleven
pre-investment program study data sheets is summarized below:

Estimated Cost US$ (000)
Item Pnrelan T.nrnal Tntial

01 Onperatinn & MAintenAnre Training 46 86 132

02 Recruitment
0a T.inAkA - MaRtev Plan 84 18 1,

04 Copperbelt - Master Plan 1,454 452 1,906
05 Rural Water Supply 334 284 618
06 Hydrogeological 72 68 140
n7 WAter (%alitw StandaowrAd 6 8 14

08 Leakage-Wastage 420 430 850
09 Enviro moental fgealth 90 18 108
10 Data and Info System 57 83 140
11 Water Act in 10

) I 011 ~~~~~~~~~~ In.

Estimated total in current prices 4,800 2,600 7,400

4.LZ 'Thnis program will probably extend over a five-year period 1975-1979
and will require an input of K1.22 (US$1.8) million (about K1.8 million in
current prices) on the part of the GRZ. It may be expected that the major
portion of the work (about 75%) will be done during the remainder of the SNDP
and the balance from 1977 to 1979.

D. Operation and Maintenance Cost

4.26 Consideration also must be given to the cost of operation and main-
tenance (Annex 38). Estimated future costs of these functions (based on 1973
prices) are summarized below (current costs in brackets):
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K Millions
1974-1976 1977-1981 1982-1986

Item Total AAv.per Yr. Total Av.per Yr. Total Av.per Yr.

Water Supply 24.1(30.1) 8.1(10.1) 55.9(95.1) 11.2(19.0) 85.8(214.5) 17.2(43.0)

Sewerage 13.3(16.6) 4.4(5.5) 27.9(47.4) 5.6(9.5) 38.0(95.0) 7.6(19.0)

Total 37.4(46.7) 12.5(15.6) 83.8(142.5)16.8(28.5)123.8(309.5) 24.8(62.0)

It is apparent that the cost of operation and maintenance is of major signifi-
rAnrp in rnmnnatnnn with nrnnnopd deve1nprnent rfnntR and that tariffs mlint;

if possible, be adequate to cover all costs.

E. Composite Program

4.27 A composite picture of the total program is as follows (current
coats 4n brackets):

K Millions
Item 1974-1976 1977-1981 1982-1986

Development

Water Supply 15.3 (19.2) 47.8 (81.4) 42.8 (107.0)

Sewerage 19.6 (24.5) 43.0 (73.1) 44.2 (110.5)

Technical Assistance 2.5 ( 3.1) 2.5 ( 4.3) 2.5 ( 6.3)

Operation & Maintenance 37.4 (46.7) 8 123.8 (309.5)

Total 74.8 (93.5) 177.1(301.3) 213.3 (533.3)

4.28 Possible sources of finance are outlined below (current costs
in brackets):
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K Millions
A2encv 1974-1976 1977-1981 1982-1986

Central Government
Development 24.4 (30.6) 45.4 (73.3) 43.5 (108.8)
Technical Assistance 1.0 ( 1,3) 1.0 1.7) 1.0 ( 2.5)
Operation &
Maintenanre 2n0 ( 2-5 4.0 ( 6.8) 6f0 ( 15 0)

Lrcal Authnrities
Development 3.5 ( 4.4) 13.6 (23.2) 17.4 ( 43.5)
fl,erat 4 n nnA

Maintenance 35.4 (44.2) 79.8(135.7) 117.8 (294.5)

External
Develo%ment 7.0 ( 7 31.8 (4 26.1 ( 65.2)
Technical Assistance 1.5 ( 1.8) 1.5 ( 2.6) 1.5 ( 3.8)

Total 74.8 (93.5) 177.1(301.3) 213.3 (533.3)

4.29 The foregoing is based on the proposed program outlined on pre-
vious page. Ifth programis- to UeIU,-,dir,g -_ resure i the futUre,

it can be reduced according to the alternatives provided. It is of course
oiuV t,Lha GL46 %XLS. 7LL&JUAL; W.LLA. UdepIeL. IdLL L.on t tate of. t1he CL;LI,U1y anu thLe

demands of other sectors of the Nation.

February 25, 1975





I,.- * I 38b INTERNATIONAL DE.VELOPMENT IN1ER:AI ONAL BANK FOR INTERNATIONAL F INANCi
(11-69\ ASSOCIATION RECONSTRUCTION NQD DEVELOPMENT CORPORATION

PREINVESTI4ENT PROGRAM - STUDY DATA SHEET No.: 0l

lArea: Country: Sector(s):

|EAST AFRICA l ZAMBIA | WATER SUPPLY AxND SEWuERAGE I I.IJAMLM C!TTDDTV ANM QTMVPAnV *

1. NAME OF PROPOSED STUDY: TRAINING PROGRAM FOR OPFRATION & MAINTENANCE STAFF OF WATER SUPPLY ANDI
8511IFnAft FACULITI13.

Z. rumr'aL;

To assist in establishing training facilities required to cope with the extreme shortage

of staff needed for operating and maintaining water supply and sewerage systems.

13. SCO°Fr) To study the present situation regarding available staff and to assess future demands:
(h) Tmr, nlitlina r'irrvmilafe.a fnr en (water supnnly) nr rpvaeral (1Aak survev nractice. sewagze

networks and disposal) training subjects;
(c,) To -gest the most annronrlate school for introduct.ion Pnr the training nrogram

(d) To prepare equipment and staffing lists;

(e) To assist in recruItinr full-tme and,/or paArt-time leetiuPr. inliiuding nrepnaratinn

nf job descriptions.

The pro-ranm. should offer instruction both bv class lectures and by denionstrat1 nr

ractical operation at existing works and plants In Zambia.

u RABACKRnlhJNn (a) Related Studies (bi Ofher Available Data (c) Expected Data Problems

The Department of Water-Affairs, Ministry Data on required number No complete record

lof Rural Development, drafted school of orators andi mainte- of existing treatmer,

programs and relevant documentation nance staff should be plants is available,

is in fheir files. suppnli by the Ministrhies t.Ain nomnpliatinp

of Rural Development and of proper drafting of

Local. Covernment and Housing curricula for onurse

special treatment

l5. TiMiNG: (a) Duration and Phasing of Study (b) Deire aiiQlarLing uatu

i(1) Preparatory study by one expert 3 months ) 1 July 1975

(2) Establishing school & training facilities inc.plannirig

design, supervision of construction, advice on purchase of 24 months) 1 Jan 1976
i cquipment

Ret nIb ulluit uf thj.,Lui l±.v;,,ILj31biUUI16 Staff )U iIiuLtls) 1 ApilJ t97( l

6. CO.04MENT ON POTENTIAL STUDY SPONSORS:

| Jo potential sponsor has been idehtified yet. Informal contracts have been made to the
I 4- + " itis -' Hig CoTmd.ss4on fPor technia aid "I le loverrjmen' -i, as xpoe te

-1 -'.. . & A~1 I e5 IIIIL ~ ±L I UJ. L%;L a.LU. ±~ UVLi AIi I - Ii- CAI .GJ U ~k.J~~ 
bilateral financing.

7. PROJECT(S) EXPECTED TO RESULT FROM STUDY Jif known):

(i) Description ilo specific project will result from (b) Estimated Investment (US$ equivalent)

the establishiment of the training program. Still

numterous urban anid rural schemes, both in e%xisterice (c) Financing ticed and Potential Source

ail planned for futuLre erection, will benefit from External aid component (expertisc)

ti,is School cither delegating their staff to attend will require bilateral or multi-

courses, or hy recruiting operators trained in the programme. lateral funding.

I8.* A hODlR OF 1lAGNITUDE OF STUDY COST (US$ equivalent): I Sheet Prepared by: O, 9C;-.,nn

Study cost estimate US $ 30,000 (in 1973 prices) Dept. or Agency: PIP,IHWo

i 9. S AFF'S COMMENT ON PRIORITY RANKIiNG OF STUDY: This proJect has Slicet R\evi3cd by: P irti OF STUDY: j~~~ ~~ I___ _P__ __ _ Bierstein

;already been given priority by Government but earlier itcm(s) Rcvised:

attempts failed. Priority Ranking - I. Dcot. orAnencvy i PIP/EHE/WHO

Date: November 1974
_ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ ;



Fomm No. 386.01 INTERNATIONAL DEVELOMENT INTFRNATION A N RNK FOR INTERNATIONAL FINANCE
(It*691 ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

PREYr- P. ROGRa ; - a%,DY DATA SU PPL.CBRENT IN.trKIRTESvcIMi.UT KVtU Wi A l i~UTUA nUr~irfIio.. _____

(to be filled in when possible)

i. TENTATIVE STAFFING Type of S_ecialist Number on Team Total Man-_Mtho

(a) Foreign Professional Staff: Expert(s) on Water Supply & Sewerage
Operation for preparatory study. advice in establishi g
school facilities, recruitment of staff (three or four
vlsits to the country). 1 7

Total: 7 1 7

(b) Local Professional Staff : Engineer| 1 12

(c) Local Supporting Staff : Secretary | l 12

12. TENTATIVE STUDY BUDGET (US$ equivalent) Foreign Local 1
Currency Currency Total

(a) Professional Staff Costs 2
* ~~~~~2Q,0 000 24,0o00 45 ,000

(b) Equnpment 20,000 60 1, 00 ou,IOO
(c) Other (Travel, non-prof. staff, etc.): 5,000 2,000 7,000

(d) Total 46,000 | 86,0ooo 1132,000

3. OTHER COMMENTS

Supplement Prepared by: G Bachmann
Dept. or Agency: PIP/EH/WHO
Date: 6 November 1973

| IS~~~~~~~~~~~~~~~~~~~upp:meiient Revise by: ! P a --- -1e

Item(s) Revised:

D orAgency: PIP_EHE _W ___



Jdt, INILI 04JA tIi hL L'L &LOLNI &I N ir -,.Ar i,,iAL HIANK Iud INTERNAr INAL rINMCE
(11-69) ASSOCIATION RECONSTRUCTION AND DEVELOPWMENT CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA SHEET No.: 02

I Area: iCountry: |etor(s):

EAST AFRICA ZAMBIA WATER SUPPLY

1. NhAME OF PROPOSED STUDY: PROVISION OF PROFESSIONAL STAFF

2- PURPOSE To enable the Department of Water Affairs at national and provincial levels
as well as local Authorities to fill vacant professional and technical posts which

in the near future cannot be filled by Zambian natbnals.

3. SCOPE: In the Department of Water Affairs alone there are 77 vacancies (as of

out of ici autnorised posts. nhe situation is parailelled at the Local Authority
level. It is proposed that professional and technical staff be provided or seconded
by biiaterai agencies.

i. BALCKKUUMRU: (a) eIdtLe Stu1uis %U) ULnur AV4IIU DaUta (LpLd Dt .. .... .

The Dept. of Water Affairs has Up-to-date information ---
made considerable effort to fill should be obtained prior to
the existing vacancies. About 20 each recruitment action so
supper-scale & professional posts as to keep up with the
pree;ently vacant are identified by actual situation.

I JUU Ueuscripu-io, tL1e 'Latter folloUWLIng

,the format prescribed by the Govt.

:5. TIIIING: (a) Duration and Phasing of Study (b) Desired Starting Date

Professional and technical staff for

periods of two to five years. 1 April 1975

6. C0IMIENT ON rPTEnT AIL 01 UUI U SPONSORS:

Bilatleral assisting organ.isations. 

17, PROJECT(S) EXPECTED TO RESULT FROM STUDY lif known):

(a) Description T.he result of this assistance (b) Estimated Investment (US$ equivalent)

would be general strengthening of the
ardlity of the watersupp-ly and seweragc (c) Financing Need and Potential Source

sector to operate effectively.

a A~,,Atu ,r,r4 ArCTIfV P~ACT fIie Q Ia t Ck.,,A 0.-,.,.-.. ~. 941R. LORDR OF MAGnITUDE AOF STUDY COST -S -- t I Prepar.ed b-, r. DiLirlstein

Dcpt. or Agency: PIP/EH2AiHO

Iuate: November 1974

9. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: Sheet Revised by: .

The shortage of professional and technical manpower iltem(s) Revised:
! 4E a constraint and should have hiphest Date: ec 

t |~~~~~ ~ ~~~~~~~~~~~~~~Date:ll



Fof, No. 386.01 INTERNATIONAL DEVELOPMENT INTERNATICNAL 8ANK FOR INTERNATIONAL FINACE
(11691 ASSOCIATICN4 RECONSTRUCTIaoh AND DEVELOPMENT CDRPORATI ON

PREINVESTXENT PROGRAM - STUDY DATA SUPPLEMENT No.: 02.
(to be filied in when possible)

i. TtnTATi'E STAFFING Type of uecialiit | number on Tem 1Tota -t
(a) Foreign Profeseional Staff:

(As listed below under 3)

Total: | |

(b) Local Professional Staff : T l

(c) Local Supporting Staff

2. TENTATIVE STUDY BUDGET (US$ equivalent) Foreign T Local Total
Currency Currency _

(a) Professional Staff Costs

(b) Equipment

(c) Other (Travel, non-prof. staff, etc.):

(d) Total

3. OTHER COMMENTS

Professional and technical staff required for periods of
from, two to fivre ye&-a

j1 Senior Water Engineer

* Vacancies that should be filled by expatriates:

Senior water engineer = 1 Senior Hydrogeologist = 1
Water Engineers = 9 Hydrogeologist = 2
Mechanical Ehgineer = 1 Hydrologists = 1
Chemist = 1

Chief Engineering Assistant = 1
Chief Drilling Supi)rintendent = 1
Senior Mechanical Superintendent = 4

Supplement Prepared by: P. Bierstein

Dept. or Agency: PIP/EH/WHO

Date: Novemberli74-

jSupplement Revised by:l

Iltem(s) Revised:

Dept. or Agency: __ _



NO, J86 INTERNATII(t4 DOEVLLOPMENT INTL',A;lI(ONAL BANK FOR INTERNATIONAL FINANCE
I ) 1 69 ) ASSOCIATION RECONSTRUCTION AND DEVELOPMENT COPORATION

PREINVESIMENT PROGRAM - STUDY DATA SHEET No.: 03

Area: C ntry: I|ector(s): --- 

EAST APki1uiA ZAMIA A WATER S.ju

1. NAIE OF PROPOSED STUDY: WATER SUPPLY AND SEWERAGE LUSAKA

2. PURPOSE: Preparation oI a phased master plan for developrnent of water supply and sewerage

in Lusaka including preliminary engineering and feasibility studies for initial phase.

SCO °PE (a) The study should cover the city of LuSaka water sypply and sewerage systems

including suburban areas, districts unider the Squatters Up-grading Program (IDRD), nd !

other areas having a development potential within the City boundaries.

(b) Tne master plan should have a plarning horizon of t?s year 2000.

(c) Study should include complete investigation of leakage and other water losses

tn investigation of the Lusaka -quiI'er and operation of existing treatment plants.

(d) Study should include managerial and financial aspects.

-rA .An C00 ..R..,.aed tudes... D eAR. ! ateda 1*l Pvetad Date Problems

)Govt. of Zambia 6tudy f'br IBRD City's Water Supply Department Water consumption at

I On upgrading squatter areas With has numferous consumption and present is far above
major impact on watcr supply demand figured. City develop- normal-although difficult

development) ment pls-18, townl planning to iden.tify by per cap1t4

2) Studies of Water Supply documents. figures. Metering is a

Development. problem.

5. TIMING: (a) Duration and Phasing of Study (b) Desired Starting Date
Phase 1 - completion of records, survey of network and treatment

capacity, repairs prograiu- 10 months

IPhase 2 - hydrogeological studies 20 months 1 July 1975

| ~~- Master Plann >mnh 

Phase 3 - preliminar.l enzineerinp and feasibility studies _ months -

. CO:!iENT ON POTENTIAL STUDY SPONSORS: Preliminary hetworkt survey commissioned by City, Offer for

technical assistanoe for hydroge6logical study, engineering and management work by FRG.

Other bilateral agencies may also be approached.

7. PROJECT(S) EXPECTED TO RESULT FROM STUDY "(if known):

(a) Description (1) Li-saka Water Supply extension (b),Eqtimated investment (US$ eu ivmaient l

(phases 3 & 4 ) after thorough network rehabilitation (2) USZ15-7 mill.

(2) Lusaka Sewerage & Sewage disposal extension. (c) Financing Niced and Potential Source
substantial external capital assistance
needed. Contracts to IBRD dating backi
to 1968-69

8, ORDER OF MA.GNITUDE OF STUDY COST (US$ equivalent): Shoot Prepared by: h v chann

Total cost estimate - US$ 1,100,000 Dept. or Agency: PIP/EHEAWHO

'in 197) prices)j Novem5er 1973

9. STAFF'S COMMENT OM PRIORITY RANKING OF STUDY: The project is of Shect Revised by:

high priority due to present network and water i.em(s) Revised:

production deficiencies and in view of rapid growth D ~
of the city. Priority ranking - I Date:



FORM No. 386.01 INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
(11-691 ASSOCIATION RACrNSTRIICTICPN AND OEVELOPMNT RPOR.lATION

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.
(to be filled in when possible)

i. TENTATIVE STAFFING Type of Specialist Number on Team Total Man-Months
I fa ) Fo win Professional Staf.f:

Subcontract Sanitary Engineers 3 90
Hydrogeologists 2 30
Management Expert 1 12
Financial Anal st 11 4

Total: 3-

| :L :: Prof:Zsi.a; Staff Engineers, Hyrogeologists 
Chemist 6 150

(c) Local Supportina Staff Surveyors, Draughtsmen, Driller-
... T. ThnrA±jcrv_Tp.hMir.Anr. . .......... _ ,_ __1?________ ___________

TF2- NTAT1YE STUDY W DGET (US$ equivalent) Foreign La TI
Currency Currency Total

(a) Professional ctaff Costs : 13 00 1 116 000
280 00V 10,000 3811 000(b) Equipment 28,000 | 1,0O 1 | 3 000

(c) Other (Travel, non-proft. staff, etc.).: 10,000 j 72,000 o2,000

(d) Total 854,000 382,000 1 236 ooo

*3. OTHER COMMENTS

Supplement Prepared by: G. Bachmann
VDept. or Agency: PIP/lEE/WlHo
Date: 5 November 1973

Supplement Revised by:_

item(s) Revised: |

Dept. or Agency:

Date:



ForOtk No. 386 iNTEnf4ATIONAL DEVELOPMEitT INTERNATiONAL ANK FOR iNIt-NATiONAL FiNANCE
I1-69) ASSOCIATION RECONSTRUCTI1N ANO DEVELOPENIT CO)RPORATION

PREINVEST1MENT PROGRAM - STUDY DATA SHEET No.: 4

!Area: Country: iSetor(a):l
EAST AFRICA ZAMBIA WATER SUPPLY AND SEWERAGE

. NAIC nF Qpn°n0n DTIrnv.: p, v TWYl72nn"MfN'1 rIMTTVhT W)P1 TMT,tAM rFMT-WR OF COPPFFRFR.TT i44- _-_. -I_

2. PURPOSE: Preparation of phased master plans for development of water supply and p

sewerage including preliminary engineering and feasibility studies for initial

phases for urban areas of the Copperbelt.

O3. Studies should include Ndola (pop. 216 000) Kitwe (311 000) Mufulira (130 000)

Luanshya (116 000) Chingola (194,o000) and their environs;master plans should
have a horizon of the year 2000.

Surveys of groundwater potential to augment surface water resources and of

water pollution.

Studies should include managerial and financial aspects.

i4 .BACKGROUND:s.(a) Related Studies (b) Other Available Data (c) Expected Data Problems

!(mining, industry, urbaon delopmenlt) Hydrological, groundwater & Water consumption figyr

(mi 1Cop--b- t Water de-e l-- - , water quality data available are conflicting in ava>l-
(2' "ropperhalt Water Resournes Sl-ve with Dept. of Water Affairs and able records. Watcr
1.971 by Sir A. Gibb/Govt. of Zambia
(3) City of Ndola com.municated to but has not been i

AFTROA/'O need for consultantship in studied. Metering is'
I ron^_"nnera zowor:nva nl annino-

a problem.
(4) 1N16 0ta coinnmissione-d TeWalg pl u-study
3. TIMING: (a) Duration and Phasing of Study (b) Desired Starting Date
r'hase 1- Network and plant survey 14 months
pnase 2 -Groundwater & pollution studies 20 months

Phase) -Organizational studies 6 months 1 October 1975
IPhase 4 -Eiigincering & feasibility studies 16 months

Otat durattull 36 ffln4che
6. COMMENT ON POTENTIAL STUDY SPONSORS: In view of the scope of work, the possibility should be

explored of including the project in the UNDP Programme as soon as there is an opportunity.

Otherwise bilateral assistance must be sought.

7. PROJECT(S) EXPECTED TO RESULT FROM STUDY (if known):-

(a) Description (b) Estimated Investmcnt (US$ equivalent)

Iyt.pn.-,irn/mcriprni1qtinn of nPtworks and (1) U$ 15T -2 m llion

treatment plants. (c() inaIncingNeed an otential Source

(2) Water resources development. la U L lJ. L 4±U JIL1 Ut

needed; no details discussed yet.

8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent): Sheet Prepared by: G. Bchm ann

Dept. or Agency: PIP/EHE/WHO
I Total cost estimate US$ 1.67 millinn (in 1973 prices) Date: 5 November 197)

9. STAfFFS COMMENT ON PRIORITY RANKING OF STUDYb The Copperbelty: eet Revised b_i

rrovince being the area of the I unt-J's nOStILI Lmotn [ .i L a e, rev,seg; I

rIatural resource (copper) is bound to receive long- Dept. or Agency: __I

I raIne p±UUll.nikr .1Ju.LuaLLin 11 nfr as.trucural elteffntsrnuot .

L Prinritt rAnkinzg _ T _ _ _



FoRU No. 386.OI INTERNATIONAL DEVELOPMENT INTERNATIONAL 81K FOR INTERNATIONAL FINANCE
(! *691 ASStCIATICN RECONSTRUCTION AND DEVELOPMENT CQOROATION

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: _ 4

(to be filled in when possible)

. TENTATIVE STAFFING Type of SpeCialist Mumbor on-Team Total Kan-Months

Sanitary Engineers 5 162

Subcontract Hydrogeologists 2 60

Chemist/BacteriolQgist 16

Management & Finance Hxpert 1 8

(b) Local Professional Staff : gineers 1
Chemist 5 lY,0o

(c) Local Supporting Staff Surveyors, raughtsmen T 1 P

~~ V ip J 3~~~~~~60

!2. TEN'TATIVE STUDY BUDGET (US$ e quiveentl Foreign nnoal T
Currency Currency oL

(a) Professional qtAff nt%tfa 1 hiA 00v0 i6o OM 1 776 000

(b) Equipment 30 000 2Q 000 50 000
() OtLIhr (IradyU, FIn-,rFUI. sLtf I, ULU. PO

(d) Total -I h54 0O | h52 OOnn 1 Q06 000

3. OTHER COMMENTS

Supplement Prepared by: G. Bachmann

Depnt. or Agencv PIP,/EHE,/wpHO

I Date: 5 November 1973

|Supplement Revised by:! P. Bierstein

LDept. or Agency: |PIP/EHE/WHO

|Date: jNovember 1974



,-. No. 386 INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
1i1-69\ ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATIUI

PREINVESTMENT PROGRAM - STUDY DATA SHEET No.: 05

Area: Country: Sector(e):

EAST AFRICA ZAMBIA hWTER SUPPLY

I. NAME OF PROPOSED STUDY: RTRAL WATER SUPPLY PROJECT

2. PURPOSE: To strengthen activities in the development of rural water supply; to assist in

developing and adapting appropriate methods and teohniques; to suggest adequate institutional

infrastructure for the planning, design, construction, operation and maintenance of rmral

water supplies.

3(a)COPE: Development of rural water supplies on a province-wide basis; first choice is 

given to the Southern Province: nlanning Deriod should dover 20 years divided into appropriate

phases of development.

(h) FPeld studies are required to identify the hvdrotaoloaioal si-buation. to asseas the nresent
range and types of water supply in villages with respect to technical efficiency, water quality!

>iealth requirements. seasonal migration-of rural nonulation anid urp of water for livestoek snd
irrigation.
(c) Analyses should be carried out relative to rural nonulation and nonulation growth

rates, migration and nomadism, general and specific water consumption figures, organization,

Finance and water rate noliyv.

4. fR (a) d!. Ihl ()Ohe A i)ab!e Data (c) r.pnated rData Prnhipms

Current Intensive Development Zones Existing data should be Collection of population

Drogramme of Govt. should form part obtained from recent and other field data may

of project studies. Previous studies drilling logs and from ongoing pose RrobLems due to

of well-point supplies in Barotse drilling works. Rydrogeological remote-situation and

'i.e. Western) Province should be sounding and siting for specific difficult accessibility
evaluated and updated. drilling activities will have to of rural distrints1

be included in project schedule.

5. TIMING: (a) Duration and Phasing of Study (b) Desired Starting Date
Phase 1 - Collection of field data 6 months
;?nase 2 - Hydrogeological surveys & siting 12 months
'hase 3 - Engineering, economic & organizational studies. 1 July 1975

and development pIans. lb months

6 CGOMENT ON POTFNTIAL STUDY SPONSORS: The proJect may be ee-onri ara as acntinuation of the rural

water supply programme presently assisted by the USSR in the Eastern Province, Similarly
bilateral agrecie should he nnnroaChed for assistance in thA Western and later on in other

provinces (Northern, Luapula, Northwestern).

,7. PROJECT(S) EXPECTED TO RESULT FROM STUDY lif known):

(a) Description Valuable experience in rural watPr (b) Estimated Investment (US$ equivaient)

supply - technical, financial and organizational us$ 5 8 million
will he rained hv Gonvt. anc; PrTnvinne- ml,hnri h-. (c) Financing Necd and Potcntial Source

_____ _ _ ~ ^ ~- Extternl financial aid will be neededImmediate benefit will accrue to 50,000-100,000
rural npnn Iikt to he sri fr the fi-rst for expertise andequipment

! an fra wn f^r 1ppi .P 
8. ORDER OF MAnNITUDIF OF STUDY COST (US$ eauivalent): Sheet Prenared bv! a Dchmann

Dept. or Agency: PIP/EHE/WHO
Total ninst s;t.matJ m S$t 570n0n0 (1077irc n esitc Dt. 1e: 6 '

9. STAFF'S COlENT ON PRIORITY RANKING OF STUDY: ISheet Revised by: l
Eural water supply is given top priority by Govt. Item(s) Revised:
Improvement can only be accomplished by a pr8vince- n t c

wise approach. Other provinces may follow.
Pliority rerileingll __________IDate:
Priorirt.yv inkino - TT



fo*M No. 386.01 INTERNATIONAL DEVELOPMENT INTERNATICINAL 8BANK FOR INTERNATIONAL fINANCE
AS SOCIATI RECONSTRUCTI AND DEVELCU ,_C T WRP,W I

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.; 05
(to be filled in when possible)

I. TENTATIVE STAFFING Type of SPecialist Number on Toam I Total M&A-Month

I(a) Forein Prof'Weiawl ;tff: Sanitary and Drilling F I"n"erz
Hydrogeologists, Organization; Management and Finance b 48
iExperts, Sub-Contract.

Total: | 6_1 _48

(b) Local Professional Statt :ninWe Hvdrogeologist8
AdmtnistratJ3n & Mia ggen~e ntDtii '4 
L ocal Supporting Staff Sourveyc6rs, ,rill' Superintlendet 0| 48.*y~~~y~~*~~ ±J..L±f1~~~~~~, ~ ~ 20 480

2. TL.TATIVi STUuY BUDGET (US O equivalent) Foreign Local Total
Currency Currency _

(a) Professional Staff Costs 288,000 160,000 I 448 000
(b) Equipmrent : 404000 J 20.000 60.000
(c) Other (Travel, non-prof. staff, etc.): i nnn _| __________ 11nnn

Id) TntA~l-
334,000 | 284,000 618,000

3. OTHER CO74IENTS The Etudy iv 8hoi1ri Itl i~i9a~ nrd ,,or speci.fc--.ly coordirted with a dr1i1 ing

programme.

Supplement Prepared by: G. Bachmann
Dept. or Agency: PIP/EHEAIHO

Date: 6 November 1'373

Supplement Revised by: P. Bierstein

I tem(s) Rcvised:
I ===. . o4"W



3' 6 INrLRtNA,U IU,NL L VVELOPMtNI INTERNATIONAL 8ANK FOR iNTERNATIONAL FLNANCE
I I I S91 ASSOCIATiN RECONSTRUCTION AND OEVELOPMENT CORPORATIO

PREINVESTMENT PROGRAM - STUDY DATA SH-.EET ho.: Oo

Area:

EAST AFRTCA ZAMBIA WATER SUPPLY

STRENGiHENING OF HYDROGEOLGICAL ACTIVITY IN THE DEPATŽ,EICI OF AMTER
NAME OF PROPOSED STUDY: AFFA ThS.C

2. PURPOSE:There is an urgent need for intensified hydrogeological activity in view of current

Yive Year Pian targets - Rurai water buppLy development - anQ uruan aiiu rul-m.L -WLter CuAPli.

to be augmented in subsequent planning periods.

3. SCOPE: (al Assist in the development of nation-wide hydrogeological data collection and

record systems on a long-range (10 years) basis.
(b) Current field work recuires increase in staffinR (more crews) and equipment

riodern sounding techniques).
(c') Analyses reauired of existing loas, including assessment of drilling and siting

economy.

(d) Alternativelv. the establishment of a testing tean should be conzidered to

investigate the potential of aquifers by special rig and test-pump sets since present
eyploratory drilling and test-pumping practice is inadequate.

4. BACKGROUND: (a) Related Studies (b) Other Availabie Data (c) Expected Data Probiewns
RePort hy Wt.ne1lTiJ Tntprrpe A lTFavarro'R 'O('C Adv.0 misSion Collection and evalua-

MAdv. Dec.1972 (inc.UNDP draft Prodoc.) Oct.19T73. tion of drilling data;
IGroulnduw.Re6-0f Gr.N&orIth by PFrXadwn Southerr. Provinre Water Res. mapping.

"aY 1972. Survey, 1968.
1Copnpcrelt Water Res. Survey hr sir 14ipT & To Tnw W4nr Yers in

)A.Gibb, Dee.1971. Zambia, 1972.

I5. TIMING: (a) Duration and Phasing of Study (b) Desireo Starting Date

Study of present situation; workplan 3 months)
Purchase of drilling & sounding equipment 1]0 months) 1 October 1975

lTraining; inception of field work 8 months)
Total duration 15 months)

'6. COM.ENT ON POTENTIAL STUDY SPONSORS: Under an ongoing aid programme, the USSR carries out drilling
in the Eastern Pro1ince includIng training of drilling staff. Perpnt Orntnats indicated

!".ne USSR's willingness to expand the programne. The Government should approach other
-otc-tial spon-or countries for their suipnort so aS1 to achieve fiull coueragoe of all provinces. I

17. PROJECT(S) EXPECTED TO RESULT FROM STUDY (if known):

| a) Description The programme, if started in time, would(b) Estimated investment (US$ equivalent)

largely contribute to accomplishina the K(6 mill. Purchase of equipment US$120,OOO

1(equiv.to US$9.5 mill.) Rural Water Supply prog. (c) Financing Need and Potential Source
iinc. in the 1972-76 Development Plan. Long-range Cost for expert advice and special
water supply development -both urban & rural-would equipment should be covered under U£NDP

indisplutQbl.y wafrant more, cff1cieat oporationS in and/or bilateral aid.

B. ORDER OF MAGeITUDE OF STUDY COST (US$ equivalent) Sheet Prepared by: G. Bachmann

Total cost estimate - US$140,000 (J.n 1973 rwIC ) I Dept. or Agency: PIPH/rW
Date: 7 November 1973

.9. S1AFFIS COMMENT ON PRiORITY RANKiNG OF STUDY: In view of the Sheet Revised by:

'extended groundwater resources development necessary fItem(s' Rev,sec
'for the supply of the population with safe water, this .e o
'is a priority project. Priority ranking - II r

Date:



FORm No. 386.01 O NTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
(II-69) ASSOCIATION RECONSTRuCTION AND DEVELOPMENT CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA SUPPLBNIENT No.: 06

! TENTATIVE STAFFING Tyne of S ecialist Numbr nrn Team Total Man-Months

(a) Foreign Professional Staff: Hydrogeologist |2
-JIi'lling Ernginleer z 1 1

Total: | 2 [ 22

(b) Local Professional Staff Hydrogeologist, Water Engineer
I ~~~~~~~~~~~~~(expatriates) 2 2

(c) Local Supporting Staff Clerical, Dra(ughtsman 2 24
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ . _ _ ___ _._. ._._.-- r_- -_

2. TENTATIVE STUDY BUDGET (Uss equivalent) Foreign Local Total
Currency Currency

(a) Professional Staff Costs 66, 000 48,ooo 114,000

(b) Equipment 6,000 20, 000 26,00 

(c) Other (Travel, non-prof. staff, etc.): |_|

(d) Total 72,000 - 68,000 | 140, 000

13. OTHER COIMENTS Purchase of drilling equipment may be provided as a second phase.

l~~~~~~~~~~~

Suppiement Prepared by: G. 13achmann

Dept. or Agency: PI?/ETHAJ110

Date: 7 NovembIer i9,7.

Item(s Revisd: _ _ _ _ _ _ _

Dept. or Agency:__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Date: 

________________________________________ i ____________ I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Foftm No. 38v !NT[RNNATONAlu IEVELLUMIENT 1NTERNATi NAL BANK FOR I imnn I I jAlWiL r inMU
(11.69) ASSOCIATI RECONSTRUCTION MID DEVELOPMENT CORPRAT ION

PREINVESTMENT PROGRAM - STUDY DATA SHEET No.; 07

iArea: Contry: i9Sctor(s);
EAST AFRTCA ZMBTA WATER SUPPLY

1. NAUF OF p qhSE fnY: S TTN OFl'T0N DRINRTKITN WATER n TTTrTV _TTI_ TmA., D AND ORIGTIN.TM SlM1'T,VTTT A'

2. PURPOSE: Present praetine of wAter quality control is innAequa+e due o shortage of analysis 

facilities and absence of water quality standards. Establishment of such standards and their
subsequent application is required as a first approach too developir a regular aurveillance
s: stem.

"71') Establish standards applicable by a nation-wide surveillance system to be developed
during the Third and Fuurth NDPs (1977-81-86);

(2) Inspection of laboratories, assessment of methods used in water analysis;
(3) Study of previous analysis sheets;
(4) Study of present analysis equipment and suggestion of alternative or additional

apparatus needed.
(5) Collaboration with the Department of Water Affairs should be established.

14. BACKGROUND: (a) Related Studies (b) Other Available Data (c) Expected Data Problems
"A Guide to Standards of Quality ierous rnely shee+s Water sampling from bore-
for Public Streams Affected by Mining DWA files re: water holes and testing of
Industry Effluents, Part A - Potability" - * samples has not been don(
|by G. Armstrong-Smith etc. regularly.

5. TIMING: (a) Duration and Phasing of Study (b) Desired Starting Date

| Phase 1 - Field and laboratory studies 2 months 1 January 1976
Phase 2 - Drafting of Water Quality Standards inc

discussions 1 month
I Total 3 mnnfh%

[6... COWMT ON POTENTIAL STUDY SPONSORS Potential sponsor could be UNDP as soon as funds will be
availb -a '-nu the executing agency since the objective of the study is a WHO routine
ask. Ministry of Health jointly with Ministry of Rural Development would be the government

7. PROJECT(S) EXPECTED TO RESULT FROM STUDY (if known):
(a) Description The study is most likely to bring (b) Estimated Investment (US$ equivaient)

oult that eetivitv in wante i-1+-, control mut be US$ 0.5 millior
enforced by both staffing and monitoring facilities (c) Financing Need and Potential Source
based on a long-range programme. Foreign funding needed - say 70*

S. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent): Sheet Prepared by: G. Bachmann

uept. or Agency: PIP'/EriEAWrHO
US$ 14,000 (in 1973 pricds) Date: 9 January 1974

9. STAFF'S COMME4T ON PRIORITY RANKING OF STUDY: Sheet Revised by: J 9 :ct t

Water quality control is meaningless without firm 1+t() Revised:
standards to be achieved, maintained and monitored.

'riority ranking - III Dept. or Agency: J I i ' u /-
'i Dat: !,i V14



rocu No. 386.01 INTERNATICNAL DEVELOPMENT INTERNATIONAL BAK FOR INTERNATIONAL FINANCE
(11-69) ASSOCIATION RECONSTRUCTICN AND DEVELOPMENT CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: 07

(to be filled in when possible)

1.TEIITATIVE STAFFING Type of Specialist [ Number on Team Total Man-Months

(a) Foreigtl PrOfs!n.AAI qff. r 
Excert on Water CQtl i tv RtAna.-t 12

Total: I

(bj Local Professionua StaC' : Water Chemist/Bacteriologist 3 1

Local Suooortine Staff T.ahnratorv TPnhnim4inndv(p7t +imea2
__ __ _ ........ .. .. - - - ~ . - ~ - i _ _ _ _ _ _ _ _ '1 _-

2 rr,r,TIur CT.INFV n0nMrrT /,CA e orig Lca
2. Li,ITAT IYL .JIUVI SUVUULI (USeuiva*lent" Fore;-, | Currency Total

(a) Profes3;onal Staff Costs b6,00 | 6,00o | 12,000
(b) Equipnent

(c) Other (Travel, non-prof. staff, etc.): 2,000 2000

(d) Total ' 1 .

* ~~~6 .ooo 8 . oo 1 4 n
3. OTHER C0,44ENTS

Supplement Prepared by:

uPvL. Or Agency;

I|Date:
Supplement Revised by:

item(s) Revised:

Deot, or Aiqencv



F,Rm No. 385 iNTERNATiONAL DEvELOPMENT INTERNATIONAL SANK FOR INTERNATltNAL FINAMCE
(11-69) ASSOCIATION RECCOSTRUCTION AIND DEVELOPMENT CORPRATION

PREINVESTMENT PROGRAM - STUDY DATA SHEET No.: C

EASTI APrPICA ZAMBIA WATEIR SUPPLY

! . NA0E OF PROPOSED STUDY: ST'UDYP ON LEAKAGE ANDJ WASTAGE IN URBAmN WATER SUPPLY ::YSTDh\MS

2. PURPOSE: The study is urgently required to identify wastage of water and excessive water
l(sses, and to propose a programme of remedial measures so that water supply systems will
zerve design populations and both capital and recurrent expenditures can be economised.

3' SCOPE (a) City municipality and township systems; period 3 years.
(b) To investigate the occurrence, scope, location, frequency and cause of leaks in

urban retwori<s; to identify the occurrence, scope, quantity and reason for extreme watcr
consumption due to wastarc in operating water storage, treatment and distribution facilities.

(c) To study the protlem of inadcquate metering practice; to complete, and update
during ',he course of leakage survey, network plans and records.

(d' To train operatior and malntenance staff in leak detection techniqiues.
(el To draw up a repair and rehabilitation programme for each system studied.

4 8ACKG'OUN10: (a) Reiated Studies (b) Other Available Data (c) Expected Data Problems
llnformat studies havy: been made Communities covered by this Problems will arise in
hy the lept. of Water Affairs. study provide basic data obtaining precise
Two cit es, Lwj:;aka and Ndola relating to their area of production and delivcry,

erecntl commi:sionecl preliminary supply, data, due to deficiencieS
IinvcstipationL of the problem by in metering practice, nrd
expvrts '. in distribution system.

5. TIMING: (a) Duration and Phasing of Study (b) Derired Starting Date
Pnosce l - Collectinn of data workplan 4 months
T;a e 2 - 0 -pialist field wor';, repair progra-i,me 22 months 1 January 1976

6 COMMENT ON POTENTIAL STUDY SPOHSORS: Canadian technical assistance has been discussed inforamlly_

Khcr bilateral aid may be soughl.

7. PROJECT(S) EX, :TEpD TO RESULT FROM STUF' (if known):
(a) DeacriptivInoT :-roject will.. ro-suilt in repa' .and (b) Estimnated Investment (USs equivalent)

reh.bi I.a ....... of,n -ro,'r-r z baseci or, the stitdW.; c) thc US|i ) - ', million
ommunity syslems eelected. The project should be (c) Financing Need and Potential Source
.oSidcrd as a mnodJel to be followed by routine surveys Need for external financing should orly

in other townships through permanent survey teams arise for expertise and purchase of
Ander t4c ThW . of Water Affairs. srecial detection & meterinr.eguipmerI

fe. ORDER OF MAGNI6TUDE OF STUDY COST (US$ equivalent): Sheet Prepared by: G Bachmann
Total cost estimate - US$ 830,000 | Dept. or Agency: PIP/EHE/WHOI (in 1973 prices_) |Date: 7 November 1973

9. STAFF'S COM4ENT ON PRIORITY RANKING OF STUDY: The project has Sheet Revised by: 4k : (> 7C C

Iready bcn given high priority. The Govt.'s policy in Item(s) Revised:
bpproving loars for community wa1;er supply developments Dept. or Agency: \ cL_

n-ouldbe basec on successful lea] & wastage studies. Date: | If d Hl4--
;>rioritv ra"kInrn - III I A_- __________,

* A consultant was provided by the African Development Bank through WHO who in . visited
T'isaka and th, rr,pperbr.lt. A rr-,ort irnliilnr elr-arL +erms of reference for these 44



romu No. 386.01 INTEANATItNAL OEVELOPMENT INTERNATIONAL BANK FOR iNTERNATICNAL FINANCE
t 1.6s1 AASOCIATIONt RECJNSTRuCTIrN ANO DEVELO'Mfi.T CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEXENT No.: 08

(to be filied in wnen possible)

i ITENTATiVV STAFFiNG Type of Specialis jitv | 4al A aian-M1ont,

(a) Foreign Professional Staff: Water Supply Engineer, Team Le4ier

(specialised in water supply operation and maintenance) 1 I 24

Water supply engineer (leak

detection) 3 I 72

Meter foremen 2 I 24

Total: 120

(b) Local Professional Staff Engineers, engineering assistani!s

150
) Local Supporting Staff Surveyors, Draughtsmen, Mechanihs 12 300

2. TEI:TATIYE STUDY BUDGET (USc equivalent) Foreign Local Total
Currency I Currency _

(a) Professional Staff Costs 360.000 300,000 660,000

(b) Equipment 0 0 60,000

(c) Other (Travel, non-prof. staff, etc.): 50,0 0 120.0 i 

(d) Total 420,000 430,000 850,000

3. OTHER CO(4ENTS

Supplement Prepared by: G. Bachmann

Dept. or Agency: PIP/EHE/WHO

Date: 7 November 1973

Supplemcnt Revised by:1 P. Bierstein

litem(s) Revised:

Dopt. rrAgencyl I TP/aI4,.



FonR No. 386 INTERNATIONAL DEVELOPMENT iNTERNATIONAL BANK FOR iNTEiRATiONAL FINANCE
(1169) ASSOCIATION RECONSTRUCTION MD DEVELOPMENT CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA S1HEET No.: 09

!Area: Country: Sector(s):
EAST AFRICA ZAYBIA WATER SUPPLY AND SEWERAGE

NAME OF DDSDfiC.1 SITUDY: STRENGTHENING OF ACTIVITY IN ENVIRONMENTAL HEALTH

2. PURPOSE:The Ministry of Health wishes to intensify activity in the field of environmental
health as laid down in the Ten Year National Health Plan 1972-1981 (published 1 February 19721
There is a considerable need for external assistance in achieving this plan objective.

3. SCOPE: (a) Study should relate to promotion of environ_mental health in urban and rural areas

of the country by assisting the Public Health Engineer planned to be appointed as head of the
Division of Environmental Health; study period - 3 years.

(b) Field investigations of drinkwater, sewerage, sanitation, solid wastes disposal,

water and stream pollution conditions including other environmental impact aspects;

(c) Evaluation of water, liquid and solid wastes analyses available, initiation of

additional analytic work;

(d) Organization of control and monitoring systems for subsequent operation by the
Ministry of Health; co-ordination with related activities by other ministries.

4. BACKGROUND: (a) Related Studies Ten Year (b) Other Available Data (c) Expected Data Problems
National Health Plan, 1972-1981; Annual Reports & statistics,

Government Printer, 1972 Ministry of Health and DWA none

5. TIMING: (a) Duration and Phasina of Study (b) Desired Startina Date

Three years - one sanitary engineer; phasing to be formulated

in job description 1 January 1976

6. COMMENT ON POTENTIAL STUDY SPONSORS: SoonsQrship should be sought from bilateral or multilateral
assistance agencies, with WHO as executing agency.

7. PROJECT(S) EXPECTED TO RESULT FROM STUDY (if known):
(a) Description No immediate project follow-up (b) Estimated Investment (US$ equivalent)

expected, however, stuAy will res1ult in an organized 

monitoring system of water supply/sanitation and (c) Financing Need and Potential Source

related conditions in the count.y. 

8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent): Sheet Prepared by: G. Bachmann

| US$108,000 (inl 1973 Prices) | Dept. or Agency: PIP/EH/WHO.
USe108,000 (in|1973 pricea) Date: 9 January 1974

19. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: Need for the study Sheet Revised by: l
lis warranted hy the establishment of a -Division of item(s Revised:l

Environmental Health as planned by the Ministry of Dept. or Agency:!. Health. Priority Ianking = Agtes es:
jDate:



FoRm No. 386.01 INTERNATIONAL DEVELOPMENT INTERNATIONAL 8BNK FOR INTERNATIONAL FINANCE
(ii-69) aSSOICiuA KtUrEsTRuC I ON ANiD DEVELOPMrvfT CORPORATION

PRFI.):Vr'STVFX T P.7OrRAM, . S7IIDY DATA SUPPLEMYEXT No.: 09
(to be 'iiled in when possible)

jl TENTATIVE STAFFING Type of Specialist Number on Team Total Man-Months

(a) Foreign Professionai Staff; 3n
z ~~~~~~~~Sanitary Engineer |1|3

Total: 361 j6

(b) Local Professional Staff _ _

I-% I---I __xZ~ ~ ~ ~ ~ ~ ~ ~~~I.__________-t(c) LVocal SUiJiJoJrtY Staff :l - -

2. TEiTATiVE STUDY BUDGET (US$ equivalent) Foreign Local
Currency Currency Total

(a) Professional Staff Costs 90,000 90,000

I (b) Equipmcnt : - I

(c) Other (Travel, non-prof. staff, etc.): j 18,000 18,000

90,000 18,000 108,000

3. OTHER COONMAENTS

fSupplement Prepared by:

Dept. or Agency:

iDate:

Supplement Revised by: _ _ _ _ _ _ _ _ _ _ _ _ _

Iltem(s) Revised:

Dept. or Agency:__ _ _ _ _ _ _ _ _ _ _ _

l~~~~~~~~~~~~~~~~~~~~~~ae



fon. No. 386 INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL FiNANCE
! 1- 69) ASSOCIATI;I, RECONSTRUCTION AND DEVELOPMENT CORPORATiON

PR.EINVELSTAENT PROGR&M - STUDY DATA SH,ELT NO.: 1

lArea: iCountry: Iso() 

EAST AFRICA ZAiMBIA WATER SUPPLY AND SEWERAGE

|1. NAME OF PROPOSED STUDY: WATER SUPPLY AND SEWERAGE DATA AND INFORMATION SYSTEM

2. PURPOSE: To develop a comprehensive data and information recording, retrieval and reporting
rsysr,t em r ela t ive to _tr -11 up p1 a"rn d sewerae opeaton -in Za4-.b4I ~vt~m +u~ n .m+a,age.nAp zaio. 4,, --,,4,

I3. SCOPE: (a) Review of existing information and reporting practice relative to water supply
systems - rural and urban - and sewerage/sanitation facilities.

(b) Based on this review, additional field investigation should be made on operation,
maintenance, equipment, the workshops and spare part situation.

(c) Analyses should be made of present practice, viz. in finance, budget, planning,
design, construction, keeping of records, drawings etc.

(d) On the basis of the foregoing, procedures and forms should be developed for
routine reports and keeping up to date of records as part of a systen usable for both urban
and rural water supply installations and urban sewerage schemes. Design criteria should be
established to be applied in fuiture layouts, plans and engineering design work.

4. BACKGROUND: (a) Related Studies (b) Other Available Data (c) Expected Data Problems
There is a basic reporting practice Data on water supplies, sewerage Reliability of available
in connection with the Dept. of schemes, housing figures and data must be questioned.
;Water Affairs annual reports, similar items were collected in

Wqhich is not comprehensive enough the 1969 Census, however, no
Ifor operation and planning updating has been undertakenLequirements. since.

5. TiMING: (a) Duration and Phasing of Study (b) Desired Starting Date
;Phn¢o 1 - P'~rrnrftnrv i:dnt v- n 4.+44 c 44 on

of problems, field trips, plan of implementation 3 months) 1 April 197(
Phase 2 - Seleto1nn & purchase of equip.ment, office installation 8 uonths)
Phase 3 - Inception of system, instruction of staff T ronths)
frntal riiiratOn w 4no- t 

6. COMMENT ON POTENTIAL STUDY SPONSORS: The exoert component of the Drolect could possibly be financed
by UTDP inter-regional funds, providing one or two short-tprm eonsult-nts in arvisory
capacity.

|7. PROJECT(S) EXPECTED TO RESULT FROM STUDY (if known):

(a) Description The whole of water supply/sewerage (b) Estimated Investment (US$ equivaient)
petivities in Zambia would benefit from the System; not applicable
r,esults will be improvement of departmental operations, (c) Financing Need and Potential Source
planning, design, supervision of works, plent operation Financing of expert(s) activity
s well as facilitating budget and funding procedure. possibly by UNDP or bilateral aid.

8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent): Sheet Prepared by: G. Bachmann

I Dept. or Aqency: PIP/EH/WHO
Total cost estimate - US$140,000 D

(in 1973 =rices) Date: 7 November 1973

u.. STAFF7S CuthiiE UN rTiUKIIT RANKiMb OF SIUD: Subject is most Sheet Kevised by: l
'important to the success of planning, designs and [tem(s) Revised:

1o -wtELL supply and bewerage/sanitarion .
ystems in Zambia. Priority ranking - IIIDet.or Agency: I

! mte: ! t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.



FoRm. No. 366.01 INTERNATIONAL DEVELOPMuNT INTERNATiONAL BANK FOu INTERNATIONAL FINANCE
(11-69) ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: iO
(to be filled in when possible)

[i. TENTATIVE STAFFING Type of SPecialist Number on Team Total Man-Months

(a) Foreign Professional Staff:Expert on data and information

Engineer on planning and design
criteria 1 4

Total: 2 14

(b) Local Professional Staff :VWater supply engineer (expatriate)
a +,.n+stra-ave officer2 !

(c) Local Supporting Staff :Technicians, office staff 4 35

2. TENTATIVE STUDY BUDGET (USs equivalent) Foreign Local Total
Currency Currency

(a) Professional Staff Costs : 42,000 48,000 ] 90,000
I~- ,-vrI% v ~ I zc~c( lb) Equ ipme... n t ,vO2000,,00

(c) Other (Travel, non-prof. staff, etc.): 5,000 15,000 20;'000

(d) Total 57,000 83,000 | 11iO, 000 _

3. OTHER COMMENTS

ISupDlement Prepared by: 0. achmiann
Dept. or Agency: PIP/Eli/W-HO
r.,. -7 I 1Q7 

tSupplemnent Revised by: -

Item(s) Revised: 1

uept. or Agency: -
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date: I _ _ _ _ _ _



FoRU No. 386 INTERNATIONAL DEVELOPMENT INTERNATIOtNAL BANK FOR INTERNATIONAL FINANCE
.11 69) ASSOCIATION RECONSTRLACTION AND DEVELOPMENT CORPORATION

PREINVESTKENT PROGRAM - STUDY DATA SHEET No.: 11

IArea: Country: Sector(s):

EAST AFRICA ZAMBIA WATER SUPPLY

NAME OF PROPOSED STUDY: STRENGTHENING THE WATER ACT OF ZAIvBIA

euPRPOSE: There is need for imDroving the Water Act (Chapter 312 of the LAws of Zambia) which
has been recognized and a committee has undertaken the task.In order to expedite the process
it is considered that speciailzed professionai assistance is needed.

3. SCOPE: (a) Review the existing act (Chapter 312)
(b) Consider action and suggestions already made oy the committee.
(c) Prepare an up-to-date draft, discussing and finalising it with the committee.

14. BACKGROUND: (a) Related Studies (b) Other Available Data (c) ExDected Data Problems

1. The Helsinki Rules on the Uses of Order to Provide for the
thp Watevrs nf Tn PrnAtinnAl RiverIsQ Etn1ishmrnt. of a Netional

(1966) ECA - 15-25 June 1970 Water Resources Commission None
I2. (Thm-mittmA N.otes (in Ethiopia) Order No.75

of 1971, 27 October, 1971

Is. TIuING: (a) Nration,.n.d. Vasing of Stud; (b) Deie St Da4t

Three months 1 Juiy 1975

16. COMMENT ON POTENTIAL STUDY SPONSORS: Only Qne short-term consultant is needed; UNDP or a
bilateral agency should be approached.

7- PROJE,T(S) EXPECTEv TO RESULT FRnu STUDY (if knIown,):
'(a) Description (b) Estimated Investment (US$ equivaient)

No project none
(c) Financing Need and Potential Source

US$9,000 - UNDP or bilateral

8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent): ' Sheet Prepared by: T. R. Jacobi

|US$900 (in 1973 prices)| Dept. or Agency: PIP/EH/WHO.
Date: 2 January 1974

9. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: Water Act needs Sheet Revisec by: l_l
inwnrovemnnt 85 a basic meAns of se-tor development = I im I_ c-,__-_--- - - - - - -�- _ - -'--l'- '-Ier(S) Keviseo: 

Priority ranking - IV Dept. or Agency: !__
Date: I j



FORM No. 386.01 INTERNATIONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
(I1169) ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEBiENT No.: 1

(to be fil!led i whn os be

le TENTATIVE STAFFING Type of Specialist I Number on Team Total Man-Months

(a) Foreign Professional Staff: water Law Specialist 1

Total- 1 | _

(b) Local Professional Staff Legal consultation -

intermittent
(c) Local Supporting Staff : Typist (part-time)

2. TENTATIVE STUDY BUDGET (US$ equivalent) Foreign Local Total
Currency Currencv I

(a) Professional Staff Costs 9,000 _ 9,000

i (b) Equipment 1,oo 1,000

(c) Other (Travel, non-prof. staff, etc.): 1

f (d) Total : 10,000 10,000

3. OTHER COMMENTS

I .~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~7

i 7pplem.ent Prepare'. by:

Dept. or Agency:

Date:

Item(s) Revised:

Dept. or Agency:

Date:
_ _ _ . _ }~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-


