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CURRENCY .EQUIVALENTS

(October 1974)

Currency Unit - Zembian Kwacha (K)
US$ 1 - K 0.6L

K 1 - US$ 1056

K1 - 100 Ngwee

MEASURES AND EQUIVALENTS
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- 26l gallons (US)

- 220 gallons (Imperisl)
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Government of the Republic of Zambia
MDPNG - Ministry of Development, Flanning and
National Guidance

&

MEC - Ministry of Bducation and Culture

MF - Ministry of Finance

MH . Ministry of Health

MLNR - Ministry of Lands and Natural Resources
MLGH - Ministry of Local Govermment and Housing
MPTW - Ministry of Power, Transport and Works
PSC - Public Service Commission

MRD - Ministry of Rural Development

DWA - Department of Water Affairs (MRD)

ZESCO - Zambia Electricity Supply Corporation Limited
BB - Buildings Branch (MPTW)

PSC - Public Service Commission

IPF - Indicative Flanning Figure

NDP - National Development Flan
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SUMMARY

0.01 Zambia's population of 4.6 million in 1973 is expected to reach

6.7 million in 1985 (50-502% urban-rural, compared to 35-65% in 1973), The
official definition of ""i‘ba‘ﬁ" in Zambia includes all communities in the
following categories: three cities, five municipalities and eleven townships,
All other aggregates, including rural councils, are considered as "rural".

These definitions have been used in this study. In 1973, an estimated 75
percent of its 1.6 million urban population and 10 percent of its three miilion
rural population had access to piped water systems. The 1969 census indicated
that aimost 60 percent of urban dwellers and between three and four percent of
rural dwellers had flush toilets.

0.02 The Govermment is in its Second National Development Plan (1972-
1976) which provides for some urban and rural water supply expansion, but
there are no long-range goals for either water supply or sewerage. 1In this
report it is suggested that by 1986 (end of Fourth NDP) 90 percent of 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:

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

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

(111) 1inadequately trained sub-professional nationals, with resultant
use of expatriates even in some of these positions; and

(1iv) the small number of secondary school leavers and students
enrolling in science courses and the consequent low production
of engineers and sub-professionals,
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0,05 Technical shortcomings arise from:
(1) the lack of national plan for water supply and sewerage
development;

(i1) inadequate hydrogeological and hydrological data;
(11ii) 1incomplete plans and records;

(iv) non-uniform and expensive designs resulting from the lack of

,,,,,,,,,,, Py e mand  mde mand e
appropriate design criteria and standards;
wadamicat e s maneed ol o o oo ma B8 emmnm s sam
{(v) inadequate supervision of consulting firms; and

(vi) poor operation and maintenance practices.
0.06 Institutional, organizational and managementi problems result from:
(i) inadequate data collection, retrie
to water supply and sewerage;

(11) 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) 1inadequacies 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 Sugpgestions 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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(11) training of sub-professionals through study courses (Data Sheet 01);
(111) improved expatriate recruitment (Data Sheet 02);
(iv) improved expatriate employment conditions; and

(v) expanded use by DWA of public administration and

e s e s A e S

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

(1) 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);

(111) 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) give the DWA or a Water Affairs Commission (WAC) technical
responsibility for all water resources including water supply
and in the mp(l'ln tarm. gsewerace:®
and in the medium term, sewerage;

(11) give DWA (or WAC) operating and maintenance respongibility for
township and rural council water supply and sewerage systems;

(111) reorganize the DWA internally and give it increased stature as
a sammiacian (WAC) .

G LCWLMUAD T AVAE ViAW

(4+) odwa TMWIA (WACY rha regspon madhi 14+v A€ davalanine a Aanmnrahanadwn
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data collection and retrieval system (Data Sheet 10);

(v) in reorganizing the DWA (WAC), improve its accounting system;
catrrancthan {e+e Bnerson mraal admindotrratrdans dmmnerara nerastisramands
9&&9“55!!‘!! e y iAo AR A% 4. Gw&ll&ob&“bhvll’ MIIVLVVC yl.v\_u&c.ulclll-
management ;

(vi) the GRZ (Ministry of Planning and Finance) in making necessary
hetdrnat awtn ahasld anmsclte wdth NLIA hafava Aanad{ddvne what cwawean
uuu5CL CUALO SliIvVu.Lu LWVMOWUL LW WALl UYWL UVTAULC uc\..l.u;us Wil . Pﬂ]. L 9%~ ]
of the program should be reduced;

(vii) revenues from all urban and some rural water supply and sewerage
system operations should cover operating and malntemance expenses,
debt service, and the provision of a reasonable portion of capital
investment requirements; and

{(viii) the operators of systems should administer metering, billiﬂg
and collection so that all revenues due are collecte

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 Govermment. 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

[ Y
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0.14 The estimated development costs of the proposed programs
in current prices 1/ by plan periods are as follows:

Estimated Costs - K Millions - By Plan Period

Item 1974-1976 1977-1981 1982-198¢
1973 Current 1973 Current 1973 Current
Prices _Prices Prices Prices Prices Prices
Water Sunply
Urban 7.7 9.6 37.5 63.8 30,0 75.0
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
Sewverage
Urban 14.9 18.6 34.4 58.5 35.7 89.3
Rural 4,7 5.9 8.6 14.6 8.5 21.2
Total 19.6 24,5 43.0 73.1 55,2 110.5
Grand Total 34.9 43.7 90.8 154.5 87.0 217.5

hereafter: 8%.

1/ The assumed price increases are: 1974: 12%, 1975: 10%
107
V27

(49
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D, Technical Agsistance

0.15 A technical ageigtance program ig outlined in Data Sheets 1 to 11,
It is estimated (in 1973 prices) to cost US$5.2 million (K 3.4 million) of
whish tha farafon survransy samnanant wmnld ha abhaut 11882 2 mi114an (K 2.2
Wakde Wil - EA O B G‘bu b\.&&;uvl wmyvuvlll— TN WS L4 AW WS - el K Lo X S A 1 Y \& s @
million).

E. Operation and Maintenance

0.16 The estimated total cost of operation and maintenance of the water
mesenee Tar memd marramann cerod awme wTlam wamdad chdalh ahateld ha scasvvarad he ~Ahawoan
UUPPL] [-yRivg DECWECL 55c Oy Dhmﬂ Uy P.I.Gll Pcl. pas, ey WilLWLAL DIV WULY Ve wvivYeilL U IJ] (1971-94% 5:0
to the consumers is as follows (the amounts indicate totals for the three and
five year periocds):
1974-1976 1977-1981 1982-198%

1973 Current 1973 Current 1973 Current

Item Prices Prices Prices Prices Prices 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 adequate operating funds to make
use of capital investments, and the need for adequate tariffs to generate such
funds (see Annex 38).

F. Composite Proeram

(=%

0.17 The combined proposed progr
and technical assistance, would be as follaws.

19741976 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

Asgistance /i 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

~
-l

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
Finance

[

0.19 r h
is outlined below:

1974-1976 1977-1981 19821986
1973 Current 1973 Current 1973 Current
Acvoammsy Pvdran Prdrraa (Y Prdrac Pwvd nan (7Y Pridraa Prinac (7
=§Gllbl & e b NP Lo S 2L = =1~ J \l" & b b T A A e o ST \Il!! o A e S T e e b e T \N_L
- ( in K millions)
Central
Government
| L\ PSS P 2L /L MmN L 7N\ Le 797 12 6N\ .17 & 1N O /Ny
weEvVeAUpUEnic P4 XY IV U \Irvy e 17ie9 \JIV) e 1UD+ O \IV)J
Technical
Assistance 1.0 1.3 1.0 1.7 1.0 2.5
Operation and
Maintenance 2.0 2.5 4.0 6.8 6.0 15.0
Local
Authorities
Development 3.5 4.4 (10) 13.6 23.2 (15) 17.4 43,5 (20)
Operation and
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: % 18 of development only.
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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
agsistance within the sector.



I. INTRODUCTION

A, Motivation

1.01 A preparatory visit was made to Zambia by a member of the IBRD/WHO
Cooperative Program 19-26 January 1973. The full mission was in residence
from 2 October to Z 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
1.83 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 26°C, 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 with the local asuthorities
within their districts. Annex 1 shows the districts, cities, municipalities,
urban townships and rural councils by province.



p. Water Resources

8 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.

C»

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 8ix to eight months of no rain.

1.1 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 (41Z)
being the fastest growing. The total gain for the country as a whole in the
8ix 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
9rgvigge ~-urban, rural and total--—-are tabulated in Annex 2, showing an
expected total in 1986 of 6.9 million (50.5% urban and 49.5Z rural).

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

1.17 Urban population growth ig 8 to 10 percent per year, whereag rural
growth is only one percent per year. By 1990, mission calculations indicate
that the urban figure will be 4,5 million--exceeding the estimated rural



F. Economy

1.18 The economy of the Republic of Zambia is based principally on agri-
culture and mining of copper, zinc, lead, manganese and cobalt. The country
has good potential for agricultural production but development depends on
successful re-settlement schemes and irrigation during the dry season.

1.19 Zambia's per capita Gross National Product (in 1970 US$) increased
from $180 in 1950 to $400 in 1970 due to favorable copper prices and in that
year compared with Ghana's $310, Cameroon's $180, Uganda's $130, Nigeria s
$120, Zaire's $90 and Malawi's $80 per capita figures. However, although
Zambia's GNP is relatively high due to copper mining, the average Zambian's
living conditions are quite comparable to those in neighboring African

countries.

1.20 e Nation's land-locked situation was aggravated by the closure
of the Rhodesian border im 1972, but some relief 1s expected when the
Chinese-built Tan-Zam Railway is completed.

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 10 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 1/c/d as indicated in the following tabulation.



Population Water Supp. Water Supp. Per Capita Use 1/c/d
Served Capacity 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) (5) (6) (7)
2 4 k. Yt 4 - v Ml A Y 4
Lusaka 1/ 260 187 (1975) 118 720 453 300
Ndola 180 123 (1973) 72 680 400 250
Kitwe 225 82 (1973) 60 365 270 250
Kabwe 50 17 (1973) - 345 - 200
Livingstone 40 31 (1973) 25 780 625 200
2.05 This excessive production was necessitated by excessive wastage and
leakage which latter is estimated at 25 percent of production. Water losses
ara sanagad hvy noorle ladd ar datariaratad ninece anan dradn valweas Avavrflawino
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reservoirs and faulty house connections.
2,06 Wastage by customers is encouraged by the absence of metering, poor
meter maintenance or meter reading and failure to control water use. Many

ustomers leave taps open all day and use treated water to irrigate gardens.
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ks use three times as much water (and pay for) as would be normal.
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07 Metering varies comnsiderably. In Lusaka, all the service connections
7,500) are metered but the township of Chipata {(population 17,000) only has

Y ane s

2.08 Lusaka has had a piped water supply scheme since 1954. 1Its 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 from
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 18 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.

Trao a sad an Canoie
“wito a STCG Uu Wiicu

bt

e
b
3

! -4 a8
Partners) September 1974,



-5 -

) Dwswal Cdoccamded mwm
ad o AL GL WVALLUGLALAUVLL
2.1 Rural water supply is provided to some 10 percent of the three mil-
lion rural population through piped systems. Boreholes or wells serve over
40 percent. The 1969 census indicated rural water supply characteristics as
follows:
Percent of

Type Dwellings Rural Population Rural Population

(1000's) (1000's)
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 Rural water supplies are of four types--hand-dug wells, boreholes,
dams and weirs, and small supplies pumped from perennial streams and rivers.
Because of the risks of contamination in shallow wells and streams, boreholes
are the safest source of water for scattered communities.

In general, boreholes in Zambia are 150 mm in diameter and about

They are fitted with hand-pumps, windmill or diesel driven pumps

ep.
ground or elevated storage. At a few sites, boreholes are up to 100 m
anmd
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5 A large numbér of rural water supplies, including wells and water

nts, are inoperative due to lack of maintenance resulting from technical
taff 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
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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. 1In 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 25 percent of which were done with DWA drilling rigs; others were done
by drilling firms. 1In 1972, the USSR drilled some 60 holes in the Eastern
province. DWA's current estimate of boreholes required for rural water sup-
plies, irrigation projects, rural clinics and intensive rural development
projects is about 300 per year. It is considered, therefore, that the DWA's
drilling capacity should be not less than 200 boreholes a year. The balance
ghould be dome by private firms.
H. Sewerage
2.21 There are 15 gewerage systeme in Zgmbia, All eight cities and muni-
cipalities and three of the urban townships have water-borne systems (see Map E)
serving something over half of the population of each place-—-about 60 percent
of the total urban population. The 1969 census provided the following infor-
matdan walatdea +a -'v‘\an soavvarana
AW ACLBWALY O -l Wi WG OGWA 36‘;
Percent of
Type Dwellings Population Urban Population
1tNnNNY .\ f1NnNNT -\
A\TUUV '8) \I1UVvV '8)
Flush toilets 108 683 57.5
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 Only four of the 34 rural councils have water-borne sewerage systems
—serving a total of about 5,000 people. The 1969 census provided the follow-
ing data relative to rural sanitation:

Percent of

Type Dwellings Population Rural Population
00Ty ~{i0007sy

Flugh toilets 25 103 3.5
Aqua privy 4 17 0.5
Pit latrine 232 960 33.5
Bucket service 1 3 -
None 429 1,771 62.5
Total §91 2,854 100.0
2,23 Lusaka is partly sewered, but a major portion is served by septic

tanks and pit latrines. The sewered areas are connected to a 24-inch trunk
sever, 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
standards.

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 effluent of this plant, expressed in Biochemical Oxygen 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 populated area, but are being expanded. The city of Kitwe, in September

1973, put a new K 2.4 million sewage treatment plant into operation. Treatment
consists of a two-stage activated sludge process utilizing old bio-filters in

a parallel second stage, The sludge is dewatered in centrifuges and conditioned
by pasteurization Operation and maintenance of the plant poses problems by

V) PROLCWL Abawavide et SLIRLILT —-22%= ==L P

requiring specially trained staff., 1In the opinion of the mission, this plant:

is an example of an over-scphisticated design re nting a waste of money

and efforts.

0 rh

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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2.29 On the basis of available information, it has been estimated that the
may be about K 50-60 million and in sewerage systems K 15-20 million, It is
obvious that uniess 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 Govermment, 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
gpot, 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 mst 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 following have varying roles in the water supply and sanitation sector:
Local Government and Housing; Rural Development; Planning and Finance; Health;
and Power, Transport and Works.

2.36 The Minigstry of Rural Development (MRD) is responsible for coordina-
ting national water resource development and for planning the balanced utili-
zation of water resources in congultation with the Cabinet Office and the
other concerned ministries. 1Its Department of Water Affairs (DWA) is respon-
gible for executing and superviging or advising the construction, repair and

ongt
maintenance of water supply and sewerage schemes generally.

2,37 The Buildings Branch (BB) of the Ministry of Power, Transport and
Works, 1s also concerned with water supply and sewerage as it relates to pub-
lic buildings, schools, hospitals and some local authorities, but DWA will

take over respomsibility for local authority--city, municipal, township and

rural council--guidance in these matters in 1975,

2.38 The water supply systems presently maintained and operated by DWA and

BB are summarized in Anmex 7.

2.35 The general organization of the Ministry of Rural Development is

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. The general organi-
£

is shown in Annex 11,

ranch is a part of the Works Department.
2.40 Responsibilities of various central and local govermment 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 Govermment 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 heipful to the water supply and
sanitation sector, by strengthening the system of decentralized administra-
tion and improving local govermment.

K. Manpower and Training

2.43 The 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 engineering posts are filled, and in
some cases no such posts exist. Expatriuate provinclal water engineers are
assigned in the DWA to each of the eight provinces. Two, possibly four,
engineers will leave the Department for good in 1975.

2,45 According to the 1969 census, there were scarcely 3,000 Zambians
with technical and higher education. Although primary and secondary school
output has risen significantly during the First National Development Plan

period, at the beginning of 1970 only 20 per cent of primary school leavers
9

entered secondary schools. During the SNDP period, 1972-76, the secondary
school output is likely to reach around 15,000 a year on average,
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2,46 A significant secondary schools development program is the Zambia/
World Bank Education Project, which is scheduled for completion during 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-
disputable prerequisite to manpower development". Since August 1974, the GRZ

is reviewing the education sector; results of the study will be available
around mid-1975.
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2.51 The Natural Resources Development College provides three-year
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qualification. A limited numbe of personnel working with DWA and local

2,52 The outputs of technical and administration institutions in Zambia
for 1972 and 1974 are shown in Annex 15, which indicates an estimated total in
Al o T et 1 m_ ... _1 e o - P 4 [~ a¥aY
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LeJdd Lne UII.J.VEI'B]. y VUL cLambia S odllool 01 Lngineering was est snea in
1969, and in 1971 awarded its first d plomas. It provides a five-year program
of study leading to the degree of Bachelor of Engineering, in the civil, elec-

[«

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

Mechanieal 10 9

Electrical 10 9
2.56 The average annual output of civil engineering graduates is expect-

to be 10 to 12, of which only two or three may speciali e in water or sani-

tary engineering. In order to facilitate the growth and strengthen engineer-
ing education in Zambia, the School of Engineering has developed associations
with both government and industry agencies. Hence, the majority of engineer-
ing students are sponsored by these agencies and are required to work with
them after graduation, DWA has two engineers on leave for studies.
2,57 The Department of Technical Education and Vocational Training,
through its various training programs, also offers a number of courses in
trades and business and commerce that are useful for personnel employed in

water and sewage operations.

P S SR, oo o an

ng administrative, 1egal, professional and executive groups.
rt c1pancs were in the 1973 program.
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2.59 Special management training is provided also by t
Development Training Advisory Centre (Opened in February 1971 for three and
a half years) and the Evelyn Hone College of Applied Arts and Commerce.

Most of the participants are employed by the parastatals.

i v
Iy
f

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 health 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 envirommental 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 enmvironmental health conditionms.

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(18 months) 100 300 400
1968 500 500 1,000
1969 1,100 5,500 (mostly 6,600
Lusaka)
1970 1,800 1,200 31,000
1971 3,100 3,000 6,100
1972 3,200 5,100 8,300
1973 3,000 4,500 7,500
1974 (estimated) 3,500 5,200 8,700 /1
@ 7S\ s wdseas v e 2 L
Tatal 16.300 X 25%.300 X 41.600
Total K 6,300 K 25,300 K 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 months) - 100 100
1968 - 1,000 1,000
1969 100 1,500 1,600
1970 300 1,500 1,800
1971 400 1,400 1,800
1972 300 2,400 2,700
1973 400 2.300 2.700
973 400 2,300 ;700
Total K 1.500 K 10.200 K 11,700
AV e - I-Ivv &% "42-\’\‘ &% hednd
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 systems (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 only 2 places with a surplus, 14 with deficits and 3 with no records;

total income was K 1.3 million compared with expenditures of K 2,3 million.

71 Rural council water system finance, summarized for 1972 in Annex 22,

n a deficit position; only 3 of the 34 places showed a surplus,

2.
is tly 4
The deficits are made up out of the general funds, which in turn are subsidized
by the National Government,

) 1 8

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 thé 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-payment. in some cases because health officials oppose it as
a health hazard. Comprehensive data on the extent of arrears in payments were
not available.

40 to 60 percent of water supply
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N. External Assistance

77 There has been relatively little external assistance to GRZ in re-

rs in the water supnly and sewerage gector there ig some

8 in tt ater supply and sewerage s ’ 1ough

- nana ~af whish 40 Far watar
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2-1976 UNDP Country Programme includes an Indicative Planning
CC18 ~

sewerage services; and i
school program.

2.80 UNICEF has provided 6
inciuding the Kabwe Rural Healt

2.81 The Federal Republic of Germany is considering t a
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 provided the services of a chief drilling superintendent

for 3 years and is considering a request by DWA for the provision of four
engineera. A 1974 credit of S.K. 50 million will be allocated for variou

purposes.

2.83 Russian experts are training Zambians in drilling techniques in the

context of a commercial type drilline nnprnr{on in the Eastern Province, with

(10 0 R AL - 9 LU= L R - = SL22illlG =2 Gr- L B B0 ) 04 e LS LEa Rl

five rigs to provide about 300 producing wells by 1976.

2.84 Bilateral assistance possibilities for the sector by other nations
are summarized in Anmex 25,

III. CONSTRAINTS, ISSUES AND RECOMMENDATIONS
1 N1 Ammamoeldmlece amt of &ha zweba and sl srmtase crimamler and aocrawe ~ o i
Jde VU1 aALlLVilplislaiciies UL Llice L a&ll LUlal watcl SUPP.‘Ly [- 2010} DCWCLdgE
programs proposed in Chapter IV of this report will require the reduction
of constraints relative to manpower, materials, technical shortcomings and
institutional and management weaknesses; finance may pose a problem also,
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have to take action on its own, but will also require some external assist-
ance if progress is ta be made.
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3.02 At present, there is only one Zambian engineer in DWA concerned
with water supply. In the DWA there are 63 vacancies among 256 budgeted
positions; the top engineering positions 18 are fiilied by expatriates and
out of 94 technical assistant positions, 16 are filled by expatriates. The
remaining positions are fiiled 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.



3.06 The lack of Zambian engineers and technicians is attributable
basically to the small number of secondary school leavers who 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:

(1) 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 govermment service in the water supply and sewerage
fields.

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

(111) 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 pay, benefits, housing arrangements.

(vi) Utilization by DWA of public administration and management

L~ ~]

Materials and Equipment

09 The closing of the Rhodesian border poses transport problems for
t

and cesgation of nurchagses from South Africa of materials and

. Pealaaow

3
equipment needed for water supply and sewerage has increased costs and
d *

ecreased availability, especially fortreatment chemicals.

3.10 Local production of asbestos-cement, steel and concrete pipe also
involve some material importations except cement. Local production of pumps
and foundry items has not developed sufficiently to provide an adequate

input to the water supply and sewerage program, and importation of such items
is necessary. PVC pipe production has been started on a small scale, and
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
equipment 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
experienced.

contractors in the water supply and

bstantial expansion of these
uture national development plans.

and number o
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There 1is no comprehensive planning of water supply and sewerage

ams, nor are there long-range goals. Some isolated studies have been

» but they fall short of requirements for effective development.

3.16 Hydrogeological and hydrological data are scanty; these operations

are not at optimum level; exploratory drilling activity is toc limited; and

does not cover regions of acute water need. Full exploration of water

resources has not been accﬁﬁpl she ; therefore, p;&ﬁﬁiﬁg is based on in-

adequate resources 1nformation As a result, expensive surface water supply
lomccde cocem o mae o ;:-n;JA Af ovncindrrat e

systems have been constructed without proper imvestigation of groundwater
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 maintenance 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 1s 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.
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3.21 There are instances of intermittent water supply in places where
water is abundant - simply because operating procedures are ineffective.

enditures and extensive inefficiencies causing high recurrent expendi-

3.22 Technical deficiencies in the sector have resulted in many over-
D

tures. Many of the corrective actions described below will result in the
upgrading of existing water nunnlv and ganitation systems with a consequent

more effective and economical utilization of the heavy investment already
made in the sgector.

The following actions should be taken to correct the shortcomings:
(1) The GRZ should set long-range targets for water supply
- bt bbb of et = -} (=} o rr=Js
and sanitation development -~ see the recommended program -
Chantar TV
vnunrn-‘-. -V @
(14 actar lane for Lugaka and the Connerbelt (gece an F)
\aay FAGD b wdk L ARG AVLI LUOWIVA SAaU WM VWV A VT e (WS aap Ay
urban centers should be developed - Study Data Sheets

(111) All communities with excessive water production and
overcapaci y water works should install additional service
connections and employ experts to advise on optimum utili-
zation of oversized facilities. The GRZ should suspend
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these shortcomings are removed or minimized.

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

(v) Hydrogeological activity, including drilling, should be
accelerated so as to pfoduce mich-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.

(1x) 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.

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

”~~
»
N’

(x1) Intermittent water supplies should be checked by the DWA to
ascertain the reasons so that corrective action can be taken.

(xii1) 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 planning

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 supply and sewerage
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 revenue fluctuations, cauged prin cipally by

variations in the copper revenues.

3.28 Recruitment of expatriates, a difficult process under any conditioms,
b_andica\ppgd l-\v unu'ln‘ldv and ineffective rrocedures at the national lavel and
lack of p oper liaison between the DWA and PSC.

3.29 Local authorities have their individual problems of recruitment;
Chingola municipality, for example - population 100,000 - had no techmnical
staff except for an engineer seconded from a consulting firm on a temporary
haonis
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.30 Other local authority problems relate to revenue collection meter-
ing and system operation and maintemance in general - due to lack of funds
and staff., The water supply and sewerage systems of the smaller places are
not fimancially viable, although those of the cities, municipalities and
some of the township councils do produce a sur plu of revenues in excess of
mmmdrom Al mmnematbrd awm smd madawbadmaman amd Jahe Aaccesd o
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(1) Give DWA, or WAC responsibility ater supply a
sewerage activity in the nation, except institutional
systems which would remain with BB.

e PRI B I

{(ii) Give DWA operating and maintenance responsibility for
township and rural council water and sewerage systems. The

cities (3) and municipalities (5) would continue to operate
their own systems.

(111) 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.



3.34 The operators of systems - cities, municipalities or DWA - should
administer metering, billing and collection so that all revenues that are
due are collected.

3.35 The organizational structure currently contemplated by the GRZ for
TUTIA Lo mmemmomd doaned meee mes 11 mn el ol oo e ma el 2T L A . N L
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3.36 Estimates made in 1972 by DWA indicated that losses resulting from
undertaking development projects on the basis of inadequate water resources
data could cost Zambia a multiple of the proposed organizational realigmment
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 staff and vacancies:
Number of Staff Number of Staff Number of Staff

Type of Staff Existing, 1974 Additions, 1972-76 Vacancies 1974
Superscale 10 1 2
Professional 28 1 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

Med{ium 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
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ze ;iven 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 18 being provided with
organizational and management assistance by UNDP.

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 in this chapter
take into account the facts that: (1) Zambia's position as regards water supply
is relatively good in the urban areas, but is lagging in the rural areas; (2)
urban sewerage development is not equal to that of water supply; and (3) rural
excreta disposal arrangements are minimal and totally inadequate.

4,02 Hence, migsion r
imbalances, taking cogniza
face the Nation in accomplishing reason

P
to serve more people more effectively and economically.

4.03 Proposals provide goals up to the end of the Fourth NDP (1986)
with alternatives in the urban sector, the achievement of which will depend

on the reduction of constraints and on the future economic condition of the
country. Costs are estimated on a per capita basis based on 1973 constant
prices. Inflationary effects must be taken into account by GRZ in formulating
the third and fourth NDP's by including reasonable inflationary factors into

estimates of expenditures. The inflation factors used in this report are

shown in footnote (3) on page 25.

+T__

e development plan for water supply and
rovides, under DWA, K 11.3 million for national
for a rural water supply program started in

4.04 The GRZ has no long-

sanitation, although

t
water supplies aad K 6 million

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).

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 12

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)

JA Includes K24.4 million for expansion of sources, treatment, pumping and
storage.

Includes K10,7 million for expansion of sources, treatment, pumping

and storace.
ana storage,

N

e increases are: 1974: 127, 1975: 10%Z, 1976 and
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supply development program would be as follows:
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Rural 1973 3.0 1.9 61

1976 3.1 2.1 68

1981 3.3 2.5 77

1986 3.4 Z.9 85
4,12 Two alternatives 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
Z Population Z House Z 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 i8 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 jmproved 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 1/Ret. Syst. Total STPS 1/ Ret. Syst. Total
1974-1976 — 7.7 7.7 —_— 4.2 4,2
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

1/ Sources, Treatment, Pumping Storage
Estimates of costs in current prices are as follows:

K Millions

Proposed Plan Minimum T
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

/ Sources, Treatment, Pumping and Storage.

4,15 In both plans, the development expenditures for urban water supply

in the Fourth NDP would be less than in the Third NDP, because extension of

STPS 1is concentrated more in the Third Plan. Average annual development

avnandd tiiran ermiild ha as Fallacrn (anbdmatan do Aicsmemnn wdmnan den henalratea) .
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Annual Expenditure — K 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 1 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 borme systems 210 470 500
By septic tanks and privies 220 540 530
By pit latrines =90 -160 -170
Additional population served
Total 340 850 860
Rural-Sewerage
By water borne systenms 80 150 150
By septic tanks and privies 50 90 80
By pit latrines 170 290 290
Additional population served
Total 300 530 520
Note: Negative figures result from upgrading.
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Period
1974-1976
1977-1981

1982-1986

The cost (1973 constant prices) of the proposed program would
be as follows (cost in current prices in brackets):

19.6 (24.5)

43.0 (73.1)

K Millions
Urban 1/ Rural Total
14.9 (18.6) 4.7 (5.9)
34.4 (58.5) 8.6 (14.6)
35.7 (89.3) 8.5 (21.2)

44,2 (110.5)

1/ These investments are to serve additional population as well as

4,20 Population served as a result of the proposed sewerage programs
would be:
Served

Type Year Total (000) Number (000) %
Urban 1973 1,600 1,450 90

1976 1,910 1,790 94

1981 2,640 2,640 100

1985 3,500 3,500 100
Rural 1973 3,035 1,150 38

1976 3,120 1,450 46

1981 3,270 1,980 60

1986 3,420 2,500 73
4. 21 Due to the complexity of sewerage, its cost, and the need for
flexibility, three plans for urban sewerage are presented - ideal (maximum)
proposed {intermediate) and minimum. These are shown in tabular and

e T
graphic form in Annex 35, and are summarized below:
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Percentage of Urban Population Served by

Program-Type of Service 1573 1576 1981 1986
Proposed - Water borne 58 60 60 60
- ST or AP 7 17 34 40

- B 26 o s 9

Total 91 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 excrsta 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 5
Total 38 46 60 73

c. Technical Assistance Program

4.24 The external technical assistance program outlined in the elever
pre-investment program study data sheets is summarized below:

Estimated Cost USS$ (000)

Item Foreipon Local Total
01 Operation & Maintenance Training 46 86 132
02 Recruitment - - -
03 Lusaka - Master Plan 854 382 1,236
04 Copperbelt - Master Plan 1,454 452 1,906
05 Rural Water Supply 334 284 618
06 Hydrogeological 72 68 140
07 Water Quality Standarde 6 8 14
08 Leakage-Wastage 420 430 850
09 Environmental Health 90 18 108
10 Data and Info System 57 83 140
1 ater Act 10 - 10
Mot al e e VA ] 1 o011 £ 1c/
AV QAL J:J'?J ] !Ul » Jz 1%
Estimated total in current prices 4,800 2,600 7,400
4.25 IThis 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-
cance in comparison with proposed development costgs, and that tariffs must,
if possible, be adequate to cover all costs,
E. Composite Program
4,27 A composite plcture of the total program is as follows (current
costs in 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) 83.8(142.5) 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):



Agency

Central Government

Development
Technical Assistance

Operation &
Maintenance

er nr'lnn_ and

Vpsa LAl

Maintenance

External

Davolonmont

LRV Cavpiaciie

Technical Assistance
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K Millions
1974-1976 1977-1981 1982-1986
26,4 (30.6) 45.4 (73.3) 43,5 (108.8)
1.0 ( 1.3) 1.0 ( 1.7) 1.0 ( 2.5)
2.0 ( 2.5) 4.0 ( 6.8) 6.0 ( 15.0)
3.5 ( 4.4) 13.6 (23.2) 17.4 ( 43.5)
35.4 (44.2) 79.8(135.7) 117.8 (294.5)
7.0 ( 8.7) 31.8 (54.0) 26,1 ( 65,2)
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. If the program is too demanding on resources in the future,
it can be reduced according to the alternatives provided. It is of course
obvious that GRZ imput will depend on the state of the economy and the
demands of other sectors of the Nation,

February 25, 1975






Poso o, 386 INTERNAT I ONAL OEVELOPMENT INTERNATIONAL BANK FOR INTERNAT | ONAL F INANCE
(11-69) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT CORPORAT | ON

PREINVESTMENT PROGRAM - STUDY DATA SHEET No. : O1
l'Area: Country: Sector(s):
EAST AFRICA ZAMBIA WATER SUPPLY AND SEWERACE !
l |

l. NAME OF PROPOSED STUDY: TRAINING PROGRAM FOR OPFRATION & MAINTENANCE STAFF OF WATER SUPPLY AND‘

FaBo Ninial Wl TR T I ]

UL‘"LJ\HUI_I L F‘\/.LLJLI Linad e l

i

2. PURPOSE:
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.

to assess future demands.
s

and
leak survey practice, sewage -

3. SCOPE) To study the present situation regarding available staff
(1

(b) To outline curricula for one (wafpr suppl y) or several

W2/ 4 vl inne CUulrlracllia 10507 QI (walktl

networks and disposal) tralning subjects;

(c) To suggest the most appropriate school for introduction Yor the training program
(d) To prepare equipment and staffing lists;
(e) To assist in recruiting full-time and/or part-time lecturers including preparation
of job descriptions.
The program  should offer instruction both by class lectures and by demonstrating
ﬁractical operation at existing works and plants in Zambia '
4. BACKGROUND: (a) Related Studies (b) ofher Available Data {c) Expected Data Probiems
The Department of Water -Affalrs, Ministry Data on required number No complete record
of Rural Development, drafted school of operators and mainte- of existing treatmen
programs and relevant Hocumentation nance staff should be plants- is available,
is in their files. supplied by the Ministries thus complicating
of Rural Development and of proper drafting of
Local Govermment and Housing. curricula for course
special treatment
o T C o c oonis ;v o~ Drocesses etce.,
9. TIMING: (a) puration and rnpasing or dStudy \D) vesirea élﬂl'llﬂg vate
(1) Preparatory study by one expert 3 months ) 1 July 1975

(2) Establishing school & training facilities inc.plannihg i
design, supervision of construction, advice on purchase of 24 months) 1 Jan 1976
cquipment.

| ncu rHtmmert o tecturingA s truot g s tart SO-MOTtS )T ApPrI—Yo976

6. COMMENT ON POTENTIAL STUDY SPONSORS:

No potential sponsor has been idehtified yet. Informal contracts have been made to the i
~ 4
L & L

Brit+ich L4 BT h e e -“A +
or J.v;on u.l.bu \/UIIIIII.LDD.LUIL 4 Ui L

bilateral financing.

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

i (1) Description jlo specific project will result foom (b) Estimated Investment (US$ equivalent)
the establislment of the training program. Still

nymerous urban and rural schemes, both in existence (c) Financing Nced and Potential Source

|
|
i
i
|
|
| a1 planned i1or future erection, will benefit from External aid component (expertisc) '
| thris School cither delegating their staff to attend will require bilaleral or multi- i
! courses, or by reecruiting operators trained in the programme. lateral funding. }
;8: O<DER OF MAGNITUDE OF STUDY COST (US$ equivalent): Sheet Prepared by o paohmann
Dept. or Agency: H AWH !
| Study cost estimate US $ 30,000 (in 1973 prices) Nabee £ e _ST_/an1 0 j
' vazel © November iM7 !
19, S-AFF'S COMMENT ON PRIORITY RANKING OF STUDY: This proJect has |Shcet Revised by: | P. Blerstein |
% already been given priority by Government but earlier item(s) Revised:
; attempts failed. Priority Ranking - I. Deot. or Adency: PTP/EHE /AWHD '
vhot. UF AjenLY- / / ]
‘ Date: November 1974 ]
H .—‘1




Fome No. 386.01 INTERNATIONAL DEVEL OPMENT INTERNAT 1ONAL BANK FOR INTERNAT I CNAL F INANCE
(11-69) ASSOC AT I ON RECONSTRUCT ION AND DEVELOPMENT CORPORAT | ON
PREINYESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: 0l
(to be filled in when possibie)
rl. TENTATIYE STAFFING Type of Specialist Number on Team Total Man-Montho
| (a) Foreign Professional Staff: Expert(s) on Water Supply & Sewerlage
! Operation for preparatory study, advice in establishirg
: school facilities, recruitment of staff (three or foun
| vigits to the country). 1 7
1
{
|
| Total: 1 1
: (b) Local Professional Staff : Engineerf 1 12
| {c) Local Supporting Staff Secretary 1 12
|2, TENTATIVE STUDY BUDGET (US$ equivalent) Foreign Local Total
! Currency Currency
f f :
(3) Pro‘essmnal Staff Costs : 21,000 24,000 45,000
(b) Equipment 50, 666 0. 000 2n '’ aan
' AR : 20,000 00,000 86,000
* (c) Other (Travel, non-prof. staff, etc.): 5,000 2,000 7,000
, (d) Total g 46,000 86,000 132,000
— e e =
3. OTHER COMMENTS

!
i

)
i
l
i
1
|
|
t
1

Suppiement Prepared by:
Dept. or Agency:
Date:

G Bachmann

PIP/EH/WHO
6 November 1973

Item({s) Revised:

Dept. or Agency: PiIP/EHE/WHO




384 INTERNAT AL (L VELOPMEN | 1My AT TONAL BANK F O INTERNAT FONAL + INANCE
(11.69) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT CORPORAT | ON
PREINVESTMENT PROGRAM = STUDY DATA SHEET No.: Q2
| Area: Country: Sector(s):
EAST AFRICA ZAMBIA WATER SUPPLY

B

NAME OF PROPOSED STUDY:

PROVISION OF PROFESSIONAL STAFF

mau(. LOIlblUEIleB €110t Lo ]..I..L.L
the existing vacancies

P P iy

supper -scale & proiess S
presently vacant are identified
JUU uebbllpblu“b, te

the format prescribed by the Govt.,

— i L

PRSI ¢ 41 b

2. PURPOSE: 1, 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 181 authorised posts. The situation is parallelleu at the Local Authority
level,. It 1is proposed that professional and technical staff be provided or seconded
by bilateral agencies.

Y. BACKGROUND: (a) Related Studies (b) Ofher Availabie Data {c) Expocted Data Probloms

The Dept. of Water Affairs has Up-to date information ———

SnOULU De oocalneu pI‘lOI‘ («O
each recruitment action so
- - | PR - e ot A1 PV PR
ab Lo KCepy uUup waiul e
actual situation.

The shortage of professional and techni

al manpower
3

5. TIMING: (a) Ouration and Phasing of Study (b) Desired Starting Date
Professional and technical staff for
periods of two to five years. 1 April 1975
6. COMMENT ON POTENTIAL STUDY SPONSORS:
Bilateral assisting organisations.
7. PROJECT(S) EXPECTED TO RESULT FROM STUDY Tif known):
(a) Description The result of this assistance (b) Estimated Investment (US§ equivalent)
CowuwiL w UL VIilAO dAogdio valiivc o
would be general strengthening of the T
avility of the wnter supply and sewerape {c) Financing Need and Potential Source
scctor to operate effectively. —_——
8- ORDER OF MAGHITUDE OF STUDY COST (US$ eguivalent) Shect Prepared by: P, Bierstein
Dept. or Agency: PIP/EH/WHO
-t Date: November 1974
19. STAFF'S COMMZNT ON PRIORITY RANKING OF STuDY: Sheet Revised by:

ftem(s) Revised:

Dand o - e
bYy~¥ L. U AYENCy.

Date:




For No. 386.01 INTERNAT IONAL DEVELOPMENT INTERNAT | ONAL BANK FOR
(11.89) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT CORPORAT | ON

INTERNAT | ONAL F INANCE

PREINVESTMENT PROGRAM = STUDY DATA SUPPLEMENT No.: 02.
(to be filled in when possibie)

1

|

!

i« TERTATIVE STAFFiNG Type of Speciaiist Hunber on Team Total Man-Months

(a) Forsign Professional Staff:

(As listed below under 3)
Total;

(b} Local Professional Staff :

(c) Local Supporting Staff :
12, TEKTATIVE STUDY BUDGET (US$ equivalent) Foreign Local Total
! Currency Currency

{(2) Professional Staff Costs :

(b) Equipment : !

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

(d) Total s

I
|
I
'
|
¢
|
!
{
i

3. OTHER COMMENTS

Professional and technical staff required for periods of

Fram twen +A £ vanrs
1210 wwWU VU 44w cairo

[

Vacancies that should be filled by expatriates:

Senior water engineer = 1 Senior Hydrogeologist
Water Engineers =9 Hydrogeolog.ist
Mechanical’ Engineer =1 Hydrologists

1

Chemist =

Chief Engineering Assistant =1
Chief Drilling Superintendent = 1
Senior Mechanical Superintendent = 4

I
Lo A I g

Supplement Prepared by: P. Bierstein
Dept. or Agency: PIP/EHMWHO
Date: November] G74

Suppiement Revised by: |

Item(s) Revised:

Dept. or Agency:




kv o, JB6 INTERNAT | (WAL DEVELOPMENT INTLRINAT TONAL BANK FOR INTERNAT | ONAL F INANCE

(11-69) ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORAT | ON
PREINVESTMENT PROGRAM = STUDY DATA SHEET No.: Q3
l'Area: Country: Sector(s): E
EAST AFRICA ZAMBIA WATER SUPPLY AND SEWERAGE ’
I NAME OF PROPOSED STUDY: WATER SUPPLY AND SEWERAGE ~ LUSAKA l‘
2. PURPOSE: Preparation of a phased master plan for development of water supply and ‘sewerage i
in Lusaka including preliminary engineering and feasibility studies for initial phase. ‘
i
!

(3 SCOPE:  (4) The study should cover the city of Lusaka water sypply and sewerage systems

including suburban areas, districts under the oquubuers Up-grading Program (IBRD), and
other areas having a development potential within the City boundaries.

| V. Al M e men INNN

\D) The master plan should have a p,us.mung horizon of tht year 2000.

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

______ PR S

an investigation of the Lusaka gquller anu operation of existin
(d) Study should include managerial and financial aspects.

OCI
(34
e}
[1]
5
|3
1=
&
=]
<t
he]
ot
)
B
ct
4]

4.  BACKGROUND: {a) Related Studies (b} Ofher Available Data {c) Expected Data Problems !
] )Govt. of Zambia &tudy for IBRD City's Water Supply Department Water consumption at }
on upgrading squatter areas (ith has numerous consumption and present is far above |
major impact on watcr supply demand figureg. City develop- normal. although dlfficulﬁ
development) ment plans, town planning to identify by per capitp
2) Studies of Water Supply documents., figures. Metering is a
i Pevelopment. problem. ,
,5 TIMING: (a) Ouration and Phasing of Study (b) Desired Starting Date )
5 Phase 1 - completion of records, survey of network and treatment !
| capacity, repairs program 10 months f
Phase 2 ~ hydrogeological studies 20 months 1 July 1975
Master Planning 28 months ‘
Phase 3 - prelimipary engineering and feasibility studies 8 months
6. COMMENT ON POTENTIAL STUDY SPONSORS:

TEYEST Preliminary hetwork survey commissioned by City, O f
technical assistance for hydrogedlogical study, engineering and management work by FRG.
Other bilateral agencies may also be approached.

17, PROJECT(S) EXPECTED TO RCSULT FROM STUDY'(if known): |

{a) Description (1) Lusaka Water Supply extension (b) Estimated investment (US$ equ:valent e
(phases 3 & 4 ) after thorough network rehabilitation \(é) US lg-éjm?iif'
(2) Lusaka Scwerage & Sewage disposal extension. (c) Financing Heed and Potential Source '

substantial external capital assistance
needed. Contracts to IBRD dating backl

to 1968-69 1

8- ORDER OF MAGNITUDE OF STUDY COST (US$ eauivalent): Sheet Prepared by: g Bachmann {
Total cost estimate - US$ 1,100,000 Dept. or Agency:  pIP/EHE,/WHO |

fin 1973 prices) Date: 5 November 1G73 }

19, STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: The project is of |Shect Revised by: | i
f high priority due to present network and water Iimﬁs)Revhed: -_1
| production deficicncies and in view of rapid growth Dept. or Agency: :
of the city. Priority ranking - I !
Date: ;

L J




Form No. 386.0! INTERNAT {ONAL DEVELOPMENT INTERNAT |ONAL BANK FOR INTERNAT { ONAL F INANCE
CORPORAT I ON

{11.89) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT
PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: 63
(to be filled in when possible)
i.. TENTATIVE STAFFING Type of Specialist Number on Tean Total Man-Months
! (a) Fareign Profsssional 8taff:
I Sanitary Engineers 3 90
! Subcontract Hydrogeologists 2 0
! Management Expert 1 12
} Financial Anal st 1 4
; ol 7 T
i
{ (‘J) Local Professional Staff “‘giﬁeers. Hyd’foge()logistg'
- | ) Cnemist 6 150
' (c) Local Supporting Staff Surveyors, Draughtsmen, ﬁrillerﬂ
= Labacatoni.Technician 12 200
{2, TENTATIVE STUDY BUDGET (US¢ equivalent) Foreign Local
! R ’ Currency Currency Total
: (a) Professional Staff Cests : 816,000 300,000 1 116 000
i (b) Equipment : 28,000 10,000 28 000
i {c) Other {Travel, non-prof. staff, etc.): 10,000 72,000 82,000
' (d) Total : 854,000 382,000 1 236 000

.3. OTHER COMMENTS

Supplement Prepared by: (G, Bachmann

Dept. or Agency:  PIP/EHE/WHO
Date: 5 November 1G73

Supplement Revised by:'

item{s) Revised:

Dept. or Agency:

Date;




PREINVESTMENT PROGRAM - STUDY DATA SHEET No.: 4
| Area: |Country: Sector(s):
EAST AFRICA ZAMBIA WATER SUPPLY AND SEWERAGE
|

2. PURPOSE: Preparation of phased master plans for development of water supply and
sewerage including preliminary engineering and feasibility studies for initial

phases for urban areas of the Copperbelt.

'3, scope: Studies should include Ndoia (pop. 216 000) Kitwe {311 000) Mufulira (130 000)
Luanshya (116 000) Chingola (194,000) and their environs;master plans should }
have a horizon of the year 2000.

Surveys of gromndwater potential to augment surface water resources and of
water pollution.

Studies should include managerial and financial aspects. }

/; \BAC%GROUND (a)}s},ted Studn(gs v (b) Other Available Data (c) Expected Data Problems ;
(1) HMumerous studies on Copperbelt d ical undwater & b
(mining, industry, urban development) Hydrological, gro Water consumption foT'
(2 "Comperbelt Water Resources Survey" water quality data avallable are conflicting in ava.Y
A Emm I e t t. of Water Affairs and able records., Water
L971 by Sir A. Gibb/Govt. of Zambia Yi thepth Pt aotaze well recopnisso
(3) City of Ndola communicated to ocal authorities. "; s hg ¢ o gnise
ut has not been ‘
‘AFRO/WHO need for consultantship in studied. Metering is:
‘long-range sewerage planning.
J a problem.
T M TE  TommM S S torE reakaR e presstty
(5 TIMING: (a) Duration and Phasing of Study (b) Desired Starting Date |
'Pnase 1- Network and plant survey 14 months |
Pnase 2 =Groundwater & pollution studies 20 months !
! Phase? -Organizational studies 6 months ’
1 October 1

Prhase 4 ~Engineering & feasibility studies 16 months ober 1975 |
ITQidl duration 361 ulvxxt‘}"c '

]

G- COMMENT ON POTENTIAL STUDY SPONSORS: 15 view of the scope of work, the possibility should be i
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 (
{1) Extension/modernisation of networks and (1) U % 15+20 million
(2,) 2 6 .-10 million
treatment plants. ng Need"ang I}tentual Source

Che - -
Substantial external aid will be

!
!
l
i
1
b) Estimated Investment (US$ equivalent) !
i
|
i
]
1

{2) Water resources development.
needed; no details discussed yet.

{

8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent): Sheet Pre d by:

, . oot r:are ¥: G. Bachmann i
‘ . Or Agency: PIP/EHE/WHO )
i Total cost estimate US$ 1.67 million (in 1 rices .
- — (in 1975 . ) |oate: 5 November 1973 l
1] .

9. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: The Copperbelt Sheet Revised by: ‘
iProvince being the area of the country's most important|item(s) Revised: }
| natural resource (copper) is bound to receive long- Dept. or Agency: !
% range planning including infrastrucural elements. Date: 1
v Priority ranking - I ) __J]




Form No.

INTERNAT IONAL DEVELOPMENT
ASSOCIATION

INTERNATIONAL BANK FOR

INTERNATIONAL F INANCE

RECONSTRUCTION AND DEVELOPMENT CQRPORAT I ON

PRE INVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: ok
(to be filled in when passible)

|
3
!
|
|
i
1

'
'
{
[}
i
|
{
i

fi

TENTATIVE STAFFiING

(a) Fareign Professiena) Staff:

Subcontract

o

OTHER COMMENTS

Type of Specialist Number on Team " Total Man-Months
Sanitary Englneers 5 162
Hydrogeologists 2 69
Chemist/Bacteriologist 1 6
Management & Finance Bxpert 1 8
Totai: G 236
neers Hydrogeologists
emist L; 5 180
.......... - Twaucrhteman. Driller
UI'veyOors, wi'auplivomTii, e 222%2¢
- e 19 360
Foraian Local Total
Currency Currency
1 o0 360 000 1 776 000
: 00 2Q 000 50 000
% 00 72 000 80 000
’ 1 000 452 000 1 906 000
—-

Supplement Prepared by: G, Bachmann
PIP/EHE/WHO

Date: 5 November 1973

Dept. or Agency:
Agency:

1
Supplement Revised by:| P. Blerstein

PIP/EHE/WHO

Date: November 1G74




o No. 386 INTERNAT 1ONAL DEVELOPMENT INTERNAT JONAL BANK FOR INTERNAT | ONAL F INANCE
(11.69) ASSOCIATION RECONSTRUCT ION AND OEVELOPMENT CORPORAT{ON

PREINVESTMENT PROGRAM - STUDY DATA SHEET Ho.: 05

‘Area: Country: Sector(s): '

EAST AFRICA ZAMBIA WTER SUP

Y

I.  NAME OF PROPOSED STUDY: RURAL WATER SUPPLY PROJECT

ﬁz. PURPOSE: To strengthen activities in the development of rural water supply; to assist in
developing and adapting appropriate methods and techniques; to suggest adequate institutional
infrastructure for the planning, design, construction, operation and maintenance of rwural
water supplies.

——

3(ajCOPE: Development of rural water supplies on a province-wide basis; first choice i$

gliven to the Southern Province; planning period should Qover 20 years divided into appropriate{

iphases of development.

(h) Field studies are required to identify the hydrogeological situation, to asseas the oresenb
range and types of water supply in villages with respect

nealth requirements,; seasonal migration-o t |
irrigation. {
(c) Analyses should be carried out relative to rural population and population growth

rates, migration and nomadism, general and specific water consumption figures, organization,
finance and water rate policy. !

o te
n and use of water for livestock and

4. BACKGROUND: (a) Related Studies {b) Ofher Available Data {c) Expe ct-- Data Problems ;
Current Intensive Development Zones Existing data should be Collection of population
srogramme 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. Hydrogeological remote'situation and
(i.e. Western) Province should be sounding and siting for specific difficult accessibility
¢valuated and updated. drilling activities will have to of rural districts.

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 }
Fhase 3 - Engi?eer}ng, egon?mic & organizational studies. 1 July 1975

; and development plans. 18 months

6. COWMENT ON POTENTIAL STUOY SPONSORS: The project may be consideraa as a continuation of the rural
‘water supply programme presently assisted b by the USSR in the Eastern Province, Sqymilarly
bilateral agencies should be approached for assistance in the Western and later on in other

=]
N

provinces (Northern, Luapula, Northwester

'7. PROJECT(S) EXPECTED TO RESULT FROM STUDY'(if known):
| (a) escription Valuable experience in rural water (b) Estimated Investment (US§ equivaient)

supply - technical, financjal and organizational US$ 5 - 8 million

will be gained by Govt. and Province authorities. {c) Financing Heed and Potcential Source

Immediate benefit will accrue to 50,000-100,000  bxternal financial aid will be heeded
for expertise andequipment

1
| rural pop.likely to be served for the first time by

__an .arganized walter supply

I

’3; ORDER OF MAGNITUDE OF STUDY COST {uss equivalent): Sheet Prepared by: G. BRachmann
t

. Oept. or Agency. PIP/EHE/WHO
[ Total cost estimate US$ 570.000 (1973 nrices)n.ia: 6 November 1G73
' g ¥ NS J 1/ PR Swiwnd ) ULl VoYW vGinutl LT/
‘9, STAFF'S COMMENT ON PRIGRITY RANKING OF STUDY: Sheet Revnsed by:

Rural water supply is given top priority by Govt.
Improvement can only be accomplished By a prévince- ok '
Dept. or Agency:

wise approach, Other provinces may follow. - 2
|l Date:
s

ltem(s) Revised: i




foru No. 386.01 INTERNAT |ONAL DEVELOPMENT INTERNATIONAL BANK FOR INYERNATOCNM. F INANCE
CORPORAT | ON

(1180} ASSOCIATION RECONSTAUCTIGN AND DEVELOPMENT ]
PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT Noos__ 05
(to be filled in when possible)

ir" TENTATIVE STAFFING Type of Specialist Number on Team |  Total Man=Months
| fa) Covainm Demfacainnal 083.88s ~ a1 nd Drilling Engineers
: \Sj Tursiyt rrvivesivwial elaiis panliary and UI‘]._L_L;LI Lglineeis
; Hydrogeologists, Organization; Management and Finance 6 48
| Experts, Sub-Contract.
|
i
i
; Total: 6 48
" {b} Locai Professionai Staff drogeologist,

Administration & I’Ianagalx%é REChPr Hg °& g i 8o

") Local Supporting Staff  : gurveyédrs, Drilling Superintendents, 20 180
J— techolcolans,
2. TERTATIVE STUDY BUDGET (USS equivaient) Foraign Locai f Total
! Currency Currency i '

(a) Professional Staff Costs : 288,000 160,000 448 000

’ b M n .
z (c) s::':'"":: | C ert ete 40,000 { 20,000 60,000
| (c) er (Travel, non-prof. staff, etc.): 6,000, 1000 110000,
' (d) Total : o o
{ v 334,000 284,000 618,000
.' ——
;3. OTHER COMMENTS  The study should include, or be specifically coordinated with a drilling
|
i programme.

| Supplement Prcpared by: G. Bachmann
, ODept. or Agency: PIP/EHE/WHO
Date: 6 November 1G73

Suppiement Revised by:| P. Bierstein

1
Beot. OF AvwaFve S ML 4 s

Item(s) Revised:




R 2 INTERNA L 1 (AL DEVELOPMEN] INTERNAT IONAL BANK FOR INTERNAT LONAL F INANCE
{11.69) ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

PREINVESTMENT PROGRAM - STUDY DATA SHEET ho.: 09
Lrea: Country: |Sector{s}: :
EAST AFRICA ZAMBIA WATER SUPPLY %
1 !
: STRENGTHENING OF HYDROGEOLOGICAL ACTIVITY IN THE DEPARTMENT OF WATER !
{.. NAME OF PROPOSED STuDY: ATFFAIRS 45
{2- PURPOSE: There is an urgent nced for intensified hydrogeological activity in view of current i
Five Year Plan targets - Rural Water Supply development - and urban and rural water supplies |
te be augmented in subsequent planning periods. )
3. scort: (a) Assist in the development of nation-wide hydrogeological data collection and :
record systems on a long-range (10 years) basis. ;
{b) Current field work requires increase in stalfing (more crews) and equipment '
fmodern sounding techniques). :
| (e) Anmlyses required of existing logs, including assessment of drilling and siting !
Qeconomy. f
() Alternatively, the establishment of a testing teamm should be considered to 5
investivate the potential of aquifers by special rig and test-pump set, since present ;
exploratory drilling and test~pumping practice is inadequate,
4. BACKGROUND: (a} Related Studies (b) Other Availabie Data %) Expected Data Problems
Report by E.H.Wessel,UN Interreg A.Navarro's {OTC Adv.) mission ollection and evalua- i
iAdv Dec.1972 {(inc.UNDP draf Pr odoc )Oct 1673, tion of drilling date;
iGroundw.Res.of Gr.Ndole by P.Hadwen Southerr Province Water Res. mapping.
|May 1972, Survey, 1968. ;
iCopperbelt Water Rea, Survey by Sir High & Low Water Years in
{A Gibh, Dec.1071. Zambia, 1972
|
?5. TIMING: {(a) Duration and Phasing of Study . (b) Desireo Starting Date ;
Study of present situation; workplan 3 months)
Purchase of driliing & sounding equipment 1.0 months) 1 October 1475 }
Training; inception of field work 8 months)
"Total Juration 15 months}

6. COMMENT ON POTENTIAL STuDY SPONSORS: Under an ongoing aid progrsmme, the USSR carries out drilling
vork in the Fastern Irovince 'ﬂnn'lnr'Hng training of ﬂr1111ng staff, Recent contacts indicated

P
ki aining of drilli
ne USSR's w1llingness to expand the programme. The Government should approach other .
potential sponsor countries for their support so as to achieve full coverage of all provinces. |

7. PROJECT{S) EXPECTED TO RESULT FROM STuoY {if known):
{a) Description The programme, if started in time, would(b) Estimated investment (US§ equivalent)

|
£
|
!
I
!
K

f
|
v
[
i
'
f
i

largely contribute to accomplishing the K6 mill. Purchase of equipment US$120,000

{equiv,to US$D.5 mill.,) Rural Water Supply prog. {c) Financing Need and Potential Source

ine. in the 1972-76 Development Plan. long-range Cost for expert advice and special
water supply development -~both urban & rural-would equipment should de covered under UNDP

and/or bilateral aid

__}]ndlsolﬂ ably wvarrant more, cfﬁcipnt opgrationg In i ot

H W
*8. ORDER OF MAGN | TUDE OF STUDY COST (uss equlvalent) Sheet Prepared by: G, Bachmann

Total cost estimate - US$140,000 {im 1973 prices) Dept. or Agency:  PIP/EH/WHO !

' . Date: 7 November 1973 f
9. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: In view of the Sheel Revised by: '
rextended groundwater resources development necessary lten{s) Revisea: B
{for the supply of the population with safe water, this Dept. or Agency: 3
{is a priority project. Priority ranking - II . ki ‘
! Date: i

L 1 H




FoRM No. 386.01 {NTERNAT ONAL DEVELOPMENT INTERNAT IONAL BANK FOR INTERNAT | ONAL F INANCE
(11-69) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT CORPORAT | ON
PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: ©0
(to be filled in when possible)
} l. TENTATIVE STAFFING Tyge of Specialist Number on Tear Total Man-Months ;
! {(a) Foreign Professional Staff: Hydrogeologist’ 1 12 I
l Drilling Engineer 1 10 :
' :
' |
/ i
t {
. !
i |
i Total: 2 e
! (b) Local Professional Staff : Hydrogeologist, Water Engineer )
] ] {expatriates) 2 24 :
% (c) Local Supporting Staff ' Clerical, Draughtsman ) 2L :
12, TENTATIVE STUDY BUDGET (US$ equivaient) Foreign Loca) T
. furrancu Lurrann~y Ota]
hAiidAS 4 A" L Ullh,

( (a) Professional Staff Costs : 66,000 48,000 114,000
' (b) Equipment : 6,000 20, 000 26,000 -
} (c) Other (Travel, non-prof. staff, etc.): :
S e - ~ :
i (d) Total 72,000 68,000 140,000

— —— — — - e - J
3.- OTHER COMMENTS Purchase of drilling equipment may be provided as a second phase.

Suppiement Prepared by: G, Bachmann

Dept. or Agency: PIP/EH/WHO
Date: 7 MNovember 1973

Quinn
v

lamaad Dawe!a o
uppIciiCnL R

md
EVised vy.

Item(s) Revised:

Dept. or Agency:

Date:




fome No. 388 INTERNAT | ONAL DEVELOPMENT INTERNAT IONAL BANK FOR INTERNAT IONAL FINANCE
(11.69) ASSOCIATION RECONSTRUCT |ON AND DEVELOPMENT CORPORAT {ON
PREINVESTMENT PROGRAM ~ STUDY DATA SHEET No. : or

1]
. N i
I'Area: Country: Sector(s): |
EAST AFRICA AMBIA WATER SUPPLY !
!
1. NAME OF PROPOSED STUDY: INTRODUCTION OF DRINKING WATER QUALITY STANDARDS AND ORIGIN OF SURVEILLANC
— UG PEM—
2. PURPOSE: Present practice of water quality control is inadequate due to shortage of analysis !
facilities and absence of water quality standards. Establishment of such standards and their
subsequent application is required as a first approach to developing a regular surveillance '

s: stem,

a
K

during the Third and Faurth NDPs (1G77-81-86);
(3) Study of previous analysis sheets;

apparatus needed.

9“%55 Establish standards applicable by a nation-wide surveillance system to be developed
{(2) Inspection of laboratories, assessment of methods used in water analysis;
(4) Study of present analysis equipment and suggestion of alternative or additional

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

4. BACKGROUND: (a) Related Studies (b) Other Availabie Data
"A Guide to Standards of Quality

for Public Streams Affected by Mining

aviiT 4

Numerous analysi

DWA files re: water

(c) Expected Data Probiems

Water saﬁpling from bore-
holes and testing of

Total

Trd 1) et . # pollution, Helsinki Rules
Industry Effluents, Part A - Potability"” eto o samples has not been donc
by G. Armstrong-Smith C. 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 ine
discussions 1 month

2> _months

6.
pvailable,
Eask.

nnnnnn 417
Fgen01es responsiotie,

COMMENT ON POTENTIAL STUDY SPONSORS: Potential sponsor could be UNDP as soon as funds will be
and WHO the execullng agency since the objective of the study is a WHO routine
Ministry of Health jointly with Ministry of Rural Development would be the governmant

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

(a) Description The study is most likely to bring

out that activity in water guality control must be

enforced by both staffing and monitoring facilities

bascd on a long-range progrnmmn

(b) Estimated Investment (US$ equivalent)
Us$ 0.5 million
{c) Financing Need and Potential Source

Foreign funding needed ~ say 70%

8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent):

US$ 14,000 (in 1973 pricds)

Sheet Prepared by: G. Bachmann
Dept. or Agency: PIP/EHE/WHO

9. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY:
Water quality control is meaningless without firm

standards to be achieved, maintained and monitored
iority ranking - III

|
—

Date: 9 January 1G74

Sheet Ravised by: 7§&LR&VUN ]
Item({s) Revised:

Dept. or Agency: e JiZia. Jus e
Date: pouxé?d




rosw No. 388.01 INTERNAT |ONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNATIONAL F INANCE
(11-69) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT CORPORAT | ON
0
PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: 7
(to be filled in when possible)
1. TENTATIVE STAFFING Type of Specialist Nunber on Team Total Man-Months
! (a) Foreign Professional Staff:
)
' Expert on Water Quality Standards 1 2
1
i
b ~
. Total: - <
(b) tocai Professional Staff : yater Chemist/Bacteriologist 1 3
) Local Supporting Staff : Laboratory Technicians{part time) 2 6
é.v ?EE;ATIVE STUDY BUDGET (USY equivalent) Foreign Leca! Tot
' Currency Currency ota
(a) Professional Staff Costs : 2 .
(3} : 6,000 6,000 12,000
X (b) Equipment : .. .. ..
(c) Other (Travel, non-prof. staff, etc.): .. 2,000 2.000
i 2
. (d) Total : ) ,
! 6,000 §eQQQ 14,000

"3, OTHER COMMENTS
1
{

; Supplement Prepared by:
| Dept. or Agency:
' Date:

Supplement Revised by:

item(s) Revised:

Dept. or Agency!



Form No. 388 iNTERNAT | ONAL OEVELOPMENT INTERNAT 1ONAL BANK FOR INTERNAT LONAL F INANCE
(11.69) ASSOCIATION RECONSTRUCT |ON AND DEVELOPMENT CORPORAT | ON
. 3
PREINVESTMENT PROGRAM - STUDY DATA SHEET No.: ¢
l'area: - Country: Sactor(s):
EAST AFRICA 7AMBIA WATER SUPPLY
{. MNAME OF PROPOSED STUDY: STUDY ON LEAKAGE AND WASTAGE IN URBAN WATER SUPPLY SYSTEMS

2. PURPOSE: The study is urgently required to identify wastage of water and excessive water
Pnsses. and to propose a programme of remedial measures so that water supply systems will
serve 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 retworks; to identif{y the occurrence, scope, quantity and reason for extreme water

consumption due to wastare in orerating water storage, treatment and distribution facilities.
(¢) To study the prorlem of inzdequate metering practice; to complete, and update

during "he course of leakage survey, network plans anc records.

(d' To train operatior and maintenance staff in leak detection technlques.

(e’ To draw up a repair and rehabilitation programme for each system studied.

4  BACKG'OUMD: (a) Related Studies (b) Other Available Data (c) Expected Data Problems
Informal studies have been made Cottmuniiies covered by this Problems will arise in
!hy the iept. of Water Affairs. study provide basic data obtaining precise

Two cit es, Lusaka and Ndola relating to their area of production and delivery
recentl commitsioned preliminary supply. data, due to deficiencies
investigatione »f the prnblem by in metering practice, und
experts t, in distribution system.

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

Pnase 1 - Collection of data werkplan 4 months

I'hase 2 - Spenialist field work, repair programme 22 months 1 January 1976

6. COMMENT ON POTENTIAL STUDY SPOHSORS: Canadian technical assistance has been discussed informally,

piher hilateral aid may be sough:.

7. PROJECT(S) EX7 (CTED TO RESULT FROM STUT * {if known)
(8) Description The preoject will rasult in vepa'r and (b) Estimated investment (US$ equivalent)
rehabi! ilition ;roirets based on Lhe studics o) Lhe US$ 3 - 5 million
community syslems zeclected. The project should he (c) Financing Need and Potential Source
e e e poomaee, Sl soutine SUVESS Naed for extemna Sinancing snowid o1y
T ‘ arise for expertise and purchase of
snder the Depl.. of Water Affairs. special deteetion & meterins.eguipmen:
8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent): Sheet Prepared by: G Bachmann
Total cost estimate - US$ 830,000 Dept. or Ayency:  PIP/EHE/WHO

(in 1973 prices) Date: 7 November 1973
9. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: The project has | Sheet Revised by: Vo isa s Te o
plready been given high priority. The Govt.'s policy in|item(s) Revised:
Fpproving loars for community water supply developments |pept. or Agency: AW /Cu\L—]ZQ‘\‘
Enouldbe basec on successful leak & wastage studles. Date: NOY V-
Criapity ranking - II1 BTV ST Y I

* A copsultant was provided by the African Development Bank through WHO who in . visited
T.isaka and the Capperbeit., A riport including Aralt terms of reference for these Sﬁygﬁgﬁnﬁ’f"



Date:

foms NO. 386.01 INTERNAT |ONAL DEVELOPMENT INTERNAT LONAL BANK FOR INTERNAT | CNAL F {NANCE
{11.69) ASSOC [AT I ON RECONSTRUCTION AND DEVELOPMENT COAPORAT | ON
PREINYESTMENT PROGRAM = STUDY DATA SUPPLEMENT No.: 08
(to be Filled in when possibie)
“iv TENTATIVE STAFFiNG Type of Specialist Kumbar on Tean | Total Man-Montns
(a) Foreign Professional Staff:  Water Supply Engineer, Team Leader
(specialised in water supply operation and maintenance ) 1 24
Water supply engineer (leak
detection) , 72
Meter foremen 2 24
[
|
Total: A j 120
(b) Local Professional Staff : Engineers, engineering assistant!s ,l
. 6 150
') Local Suoporting Staff @ gyrveyors, Draughtsmen, Mechanids 12 300
— ! '
2. TCKRTATIYE STUOY BUDGET (US4 equivalent) Foreign Local l Total
Currency Currency i
(a) Professional Staff Costs : 360,000 300,000 i 660,000
b ent H
() Equspmen 50,000 10,000 | 60,000
{c) Other (Travei, non-prof. staff, etc.): 16 .-000 190,000 | 173000
1
(4) Total : 420,000 430,000 | 850,000
B e e e e — e e
3. OTHER COMMENTS
Suppiement Prepared by: G. Bachmann
Dept. or Agency: PIP/FHE /WHO

7 November 1973

Suppiemcnt Revised by:

P. Bierstein

item(s) Revised:

Dopt. or Aguney}

PTR/RME A0




osM No. 386 INTERNAT | ONAL DEVELOPMENT INTERNAT IONAL BANK FOR INTERNAT i ONAL F INANCE
(11.69) ASSOCIAT | ON RECONSTRUCTION AND DEVELOPMENT CORPORAT | ON
PREINVESTMENT PROGRAM = STUDY DATA SHEET No.: 09

Varea: COuntry
EAST AFRICA ZAMBIA

Sector(s):

WATER SUPPLY AND SEWERAGE

\ME OF PROPOSED sTupy: STRENGTHENING OF ACTIVITY IN ENVIRONMENTAL HEALTH

2. PURPOSE:The Ministry of Health wishes to intensify activity in the field of environmental

i health as laid down in the Ten Year National Health Plan 1972-1981 (published 1 February 1972):
| There is a considerable need for external assistance 1n achieving this plan objective.
l
t

additional analytic work;

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;
(¢) Evaluation of water, liquid and solid wastes analyses avallable, initlation of

(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) Reiated Studies Ten Year (b) Other Availabie Data

Government Printer, 1972

National Health Plan, 1972-1981; Annual Reports & statistics,
Ministry of Health and DWA

(c) Expected Data Probiems

none

5.  TIMING: (a) Duration and Phasing of Study

in Job description

Three years - one sanitary engineer; phasing to be formulated

1 January 1976

assistance agencies, with WHO as executing agency.

6. COMMENT ON POTENTIAL STUDY SPONSORS: Sponsqrship should be sought from bilateral or multilateral

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

a) Description No immediate ‘project follow-up (b) Estimated investment (US$ equivalent)
expected, however, study will result in an organized
monitoring system of water supply/sanitation and (c) Financing Need and Potential Source
related conditions in the countiry.

8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivalent):
US$108,000 (in 1973 prices)

Sheet Prepared by:

Dept. or Agency:

G. Bachmann

PIP/EH/WHO.

Date: 9 January 1974

U

9. STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: Need for the study

is warranted hv the egtablishment of a Divi

el Ll OO laviioiuiciiv Vi o

Environmental Health as planned by the Ministry of

= TTT
ididl

arn oA
Ui O

L]

ad
o4

Sheet Revised by:

item(s} Revised:

Dept. or Agency:

Date:




Angan

Form No, 386.01 INTERNAT IONAL DEVELOPMENT INTERNAT IONAL BANK FOR INTERNAT | ONAL F INANCE
ST Ao TP

{11-69) ASSOCIAT i ON RECONSTRUCT iON AND DEVELOPMENT CORPORAT | ON
PREINVESTMENT PROGRAM ~ STUDY DATA SUPPLEMENT No.:_09
(to be filled in when possible)
['a. TENTATIVE STAFFING Type of Specialist Number on Tean |  Total Man-Months
! (a) Foreign Professionai Staff: Sanitary Engineer 1 36
1
[
I
|
I
|
|
i Total: 1 36
|
f (b) Local Professional Staff = -
; {c) Local Supporting Staff : - -
{2, TEWTATIVE STUDY BUDGET (US$ equivalent) Foreign Local Total
i Currency Currency
X (a} Professional Staff Costs : 90,000 - 90,000
| (b) Equipment : - - - N
} (c) Other (Travel, non-prof. staff, etc.): - 13,000 16,000
fdY Tatal . .~ A P o TP o« AlY A~
(&) 0tad h 90,000 18,0 100,000
3. OTHER COMMENTS

Supplement Prepared by:
! Dept. or Agency:
= Date:

Supplement Revised by:

Item(s) Revised:

Dept. or Agency:

Date:




Foru No, 386 INTERNAT | ONAL DEVELOPMENT INTERNAT IONAL BANK F INTERNAT |ONAL F INANCE
{11.69) ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORAT i Oiv
PREINVESTMENT PROGRAM - STUDY DATA SHEET No.: 10
Iarea: |Country: Sector(s): ;
EAST AFRICA ZAMBTA WATER SUPPLY AND SEWERAGE

I ¥AME OF PROPOSED STUDY; WATER SUPPLY AND SEWERAGE DATA AND INFORMATION SYSTEM

2. PURPOSE: To develop a comprehensive data and infarma
4

system relative to water supply and sewer

Can VALY CO water WMp Mg Wik

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

(v) 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 reporis and keeping up to date of records as part of a systen usable for both urvan

and rural water supply installations and urban sewerage schemes. Design criteria should be
established to be applied in future layouts, plans and engineering design work.

Y. 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 anllab‘L
in connection with the Dept. of schemes, housing figures and data must be questioned.
Water Affairs annual reports, similar items were collected in
Lhich is not comprehensive enough the 1969 Census, however, no
for operation and planning updating has been undertaken
requirements, since.
t

5.  TIMING: (a) Duration and Phasing of Study (b) Desired Starting Date
iPhase 1 - Preparatory studies by expert(s), identificatioﬁ
of problems, field trips, plan of implementatior . 2 months) 1 April 1976

Phase 2 - Selection & purchase of equipment, office installation 8 months) X
Phase 3 - Inception of system, instruction of staff months

atal (‘mnation 1 nnn'l'he‘l

the project could possibly be financed

by UNDP inter-regional funds, providing one or two sh
capacity.

rt-term consultants in advisory

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

(a) Description The whole of water supply/sewerage (b) Estimated investment (US§ equivaient)
pctivities in Zambia would benefit from the System; not epplicable
results will be improvement of departmental operations, (c) Financing Need and Potential Source
planning, design, supervision of works, plant operation Financing of expert(s) activity
s well as facilitating bujget and funding procedure. possibly by UNDP or bilateral aid.

Dept. or Agency: PIP/ER/WHO
Total cost estimate - US$1’-I-O 000 Date:
{in 1973 prices) ate: 7 November 1G73

uy STAFF'S COMMENT ON PRIORITY RANKING OF STUDV: Subject is most Sheet Revised by:
1mportant to the success of planning, designs and
.;nanagemenu of water buppL,y and beWeruge/aanlmtlon
Fystems in Zambia. Priority ranking - IITI

Data* |

H vase. i

L A J

;8- ORDER OF MAGNITUDE OF STUDY COST (US$ equivaient): Sheet Prepared by: G. Bachmann
|
i

item(s) Revised:

Dept. or Agency: 1




Forw No. 386.01 FNTERNAT i ONAL DEVELOPMENT INTERNAT | ONAL BANK FOR INTERNAT | ONAL FINANCE

(11.69) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT CORPORAT | ON

PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.:__10
(to be filled in when possible)

| 1. TENTATIVE STAFFING Type of Specialist Nuber on Team Total Man-Months |
! (a) Foreign Professional Staff:Expcert on date and information '
| systems 1 10 i
| Engineer on planning &nd design
! criteria 1 4 |
! 1
l :
i }
| i
i Total: 2 14 !
! |

(b) Local Professional Staff :Water supply engineer (expatriate) |
’ . administrative officer P 2h :
I (c) Local Supporting Staff  :Technicians, office staff 4 26 i
'2. TENTATIVE STUDY BUDGET ({US$ equivalent) Foreign Local Tot
| ¢ otal

~ Currency Currency

i
i (a) Professional Staff Costs : 42,000 48,000 90, 000
. {b) Egquipment . 10 000 20 000 0 000
| L Ak A . FRVIRVAVS) Uy VUV A PR
i (c) Other (Travel, non-prof. staff, etc.): 5,000 15,000 207000
|
o (d) Total 57,000 83, 000 10, 000 :
3. OTHER COMMENTS

Date:

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

7 November 1G735

Suppiement Revised by:

Item(s) Revised:

Dept. or Agency:

Date:




Form No. 306 INTERNAT | ONAL DEVELOPMENT INTERNAT IONAL BANK FOR INTERNAT JONAL F INANCE

{11.69) ASSOCIATION RECONSTRUCT ION AND DEVELOPMENT CORPORATION
PREINVESTMENT PROGRAM - STUDY DATA SHEET No.: 11
Farea: |Country: Sector(s):
EAST AFRICA | ZAMBIA WATER SUPPLY

(. NAME OF PROPOSED STuDY: STRENGTHFNING THE WATER ACT OF ZAMBIA

f Al
Wricn

=N -

........ ~”o 1\
PURPOSE: There is need for 1mDrov1ng the Water Act U.,napter ol of the Laws of ouluuia/
has been recognized and a committee has underiaken the task.In order to expedite the process

I 1

it is considered that Bper‘lallzea pr‘o1e551ona1 assistance 1s needed.

3. SCOPE: (8) Review the existing act (Chapter 312)

(b) Consider action and suggestions already made by the committee.
{e¢) Prepare an up-to-date draft, discussing and finalising 1t with the committee.

4. BACKGROUND: (a) Related Studies (b) Other Available Data (c) Expected Data Problems
1. The Helsinki Rules on the Uses of Order to Provide for the

the Waters of International Rivers Establishment of a National

(1966) ECA - 15-25 June 1970 Water Resources Commission None

2. Committee Notes (in Ethiopia) Order No.75

of 1971, 27 October, 1971

r————-

Priority ranking - IV

- Item(s) Kevisea:

Dept. or Agency:

[ TiMING Ifa)l Durntinn and Dhncina nf Od.idd T Rnc.vnd Chowdine Nada

o 1Y FIming \ﬂ’ VU aLrw altv ruasing uwi Okl‘u, \U' VSDITOU gLas \Ill‘ vVaio
b
Three months 1 July 1975 !
|

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

7. PROJECT(S) EXPECTED TO RESULT FROM STUDY (if known): :
(a) Description (b) Estimated Investment (US$ equivaient) .
none :
o . . ) ;
No project (c) Financing Keed and Potential Source i
US$9,000 - UNDP or bilateral |
|
8. ORDER OF MAGNITUDE OF STUDY COST (US$ equivaient): Sheet Prepared by: T. R. Jacobi I|
Us$9,000 (in 1973 prices) Dept. or Agency: PIP/EH/WHO. X
, Date: 2 January 1974 i
' ; :
;9- STAFF'S COMMENT ON PRIORITY RANKING OF STUDY: Water Act needs Sheet Revisec by: I |
improvement as a basic means of sector development - itemis) R ; : )
i

Date:




ForM No, 386.01 INTERNAT |ONAL DEVELOPMENT INTERNATIONAL BANK FOR INTERNAT | ONAL F INANCE

3. OTHER COMMENTS

(11-69) ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORAT 1 ON
PREINVESTMENT PROGRAM - STUDY DATA SUPPLEMENT No.: 11
{to be filled in when possible)
1. TENTATIVE STAFFING Tyoe of Specialist Number on Team Total Man-Months
! (a) Foreign Professional Staff: Water Law Specialist 1 3
l
!
i
|
|
!
t
t
' Total: 1 )
[
! (b) Local Professional Staff Legal consultation - - -
| ; intermittent
i (c) Local Supporting Staff Typist (part-time - -
(2. TENTATIVE STUDY BUDGET (US$ equivalent) Foreign ocal Total
i Currency Currency
(a) Professional Staff Costs : 9,000 -~ 9,000
i (b) Equipment : - = -
i (c) Other (Travel, non-prof. staff, etc.): 1,000 - 1,000
: — , — ——
| (9) Tota : 10,000 - 10,000
i — =
i
i
I

Date:

Item(s) Revised:

Dept. or Agency:

Date:




