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Preface

The provision of adequate housing for the growing number of urban poor,
at a price they can afford, is a formidable task for concerned authorities.
Housing for the poor is usually costly in relation to their incomes and

therefore it is extremely difficult to make encugh provision for housing.

8 gerviced with related

ks

The provision of a plot on a parcel of land which
infrastructure, normally referred to as Site and Services programmes, is

one step in the direction of such effores. However, it has proven difficult

to meet the set targets with available financial resources.

Inappropriate servicing standards are a major cost item for such programmes
forming the principal barrier in achieving goals. Public authorities can
minimize the costs by providing affordable standards of services at the

initial stage. The present study examines the possibility of lowering the

initial standards of services for Site and Services projects and identifies

workable options for long-term upgrading

This study does nor propose to reduce the standards of services to be

provided. Rather it examines and ocutlines a method of reducing initial

investments by lowering the servicing standards at the initial stage while

oy

maintaining the possibility o upgrading them at a larer dare without

s
s

precluding any of the previous works. Hence, different servicing opti
may at first incorporate a low level of service which permits subsequent

upgrading.

Options discussed in the study are not to be congidered as alternative



solutions since all options allow future upgrading without loss or

damage to present installations. For example, if a standpipe is initially
installed with several taps to supply water to a group of families, but
allows for future upgrading to a greater number of individual connections,
initial costs are reduced. The main point to remember is that the minimum
cost option should never preclude the possibility of future improvements
towards conventional standards. Finally, it is not the purpose of this
study to present a readymade proposal for implementation. For different
sites, different options can be applied at different stages. The study
demonstrates that the cost ratio between the lowest option and the
conventional one for water supply may be as high as 5.1 ¢ 1 . There is
clearly the possibility of considerable savings in the initial development

costs of the Site and Services projects.

The study is organized into three chapters. The first chapter examines

African low-cost housing. The second chapter reviews the state of the art
of services and identifies practical options in general. In the third and
the last chapter these options are translated on a prototype lavout in the
specific case of Lusaka, Zambia, based on about 20 months' work experience

during 1974 to 1976.



CHAPTER 1 ~ AFRICAN LOW-COST HOUSING 3

1.1 Low-cost Housing in Africa and Related Tssues

One of the basic needs of every human being is to acquire a shelter for
himself and for his family, be it a tree, a cave, a hut or a house. Shelter
provides protection against the weather, a space for resting and sleeping

and a place to react to physical, material and psychological surroundings.

It is becoming increasingly difficult, particularly in urban centers, to
acquire a shelter which can satisfy even minimum requirements with available
financial resources. Countries in the African continent are no exception

to this phenomenon. Urbanization and low-cost housing are two closely

related topics which demand a closer study.

Urbanigzation in Africa

In sub-saharan Africa, urban growth and economic development are essentially
twentieth century phenomena. The traditional form of settlement was the
shifting village or hamlet which was mainly rural in character. The
settlements that can by any definition be classified as urban places were
settlements inhabited by chiefs who attracted some craft specialists around
them; but such settlements can hardly be defined as urban by any
internationally set criteria. Furthermore, with the advent of colonial
rule, such settlements declined in status. Most of the present urban
centers in Africa are essentially the product of colonial rule and thersfore

response to the needs of

o

urbanization in sub-saharan Africa was largely

colonial economic policy. Today African urbanization takes place within a
L y 3

itieal frameworks and the diverse accompaniment of problems

variety of po

demand attention.



Africa was a late starter in the urbanizing process and remains the least
urbanized of all the continents. Consequently Africa has the highest rate
of urban growth in the world. Urban and rural population estimates of the
world and Africa are presented in illustrations 1 and 2 respectively.
Estimates indicate that urban growth represented in percent increase
between 1900 and 1950 was 629 for Africa, 444 for Asia and 254 for the
world at iarge.z However, the annual rate of urban growth in Africa
between 1850 and 1950 was only around 3.9 percent compared with 2.6 percent
for the world as a whole.3 One of the reasons for this urban growth can
be attributed to‘the migration of people from rural to urban centers for a
variety of reasons. The rural to urban migration trend comprised about

51 percent of the increase in the total urban population in Africa for

the period between 1970 and 1975.4 Although migration is clearly a factor
in Africa's urbanization process, it poses a different problem from that

of the 1930's and 1940's when the urban population was necessary to supply

the labour needs of industry.

In the last twenty years, the population of most urban centers in Africa
more than doubled, and in some cases tripled. For example, the urban
population of Zambia grew approximately 21 times faster than the rural, and
around 4 times faster than the national population between 1963 and 1974.
However, the difference in these growth rates is largely the result of
migration from villages to urban centers. For example, 77.1 percent of

Lusaka's growth could be attributed to migration for the years 1968-1969.

The direct effect of this population increase in the urban centers was felt
in the housing sector. Traditional methods of providing housing did not
cope with the demand. The provision of housing is complex and requires

heavy investments in infrastructure for related services.
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Housing Requirements

A continuous increase in the supply of housing stock is needed to cope with
the increasing urban population. Failure on the part of concerned
authorities to provide an ample supply of housing results in innovative
solutions by people themselves. One such solution is the squatter
settlement which is a feature common to all urban centers not only in
Africa but throughout the developing world. 1In order to increase the supply
of housing continuously, it is imperative that the concerned authorities
have accurate estimates of housing requirements, adequate financial

resources, technical capabilities and appropriate strategies.

It is estimated that the urban population during the period between 1960
and 1975 was around 76 million or 19.3 percent of the total population of
Africa.5 The total urban housing requirements for the same period are
estimated to have been 11.4 million dwellings. Little is known about how
well goals in urban housing were met for the period between 1960 and 1975,
but it is calculated that from 8 to 10 dwellings per 1,000 inhabitants were
needed to be constructed to meet the requirements. Fifteen of the 66
cities in Africa, with populations between 100,000 and 500,000 for which
information was available, have a very high percentage of squatter populations
ranging from 48 to 90 percent of the total population. 6 It is obvious
from the high percentage of squatter populations that the housing

requirements have not been adequately met.

Revised urban population projections suggest that by the year 2000 the urban
population of Africa will be 301 million. 3 Accordingly the total estimated
urban housing requirements will be approximately 50 million dwellings. To

meet such a requirement with available financial resources, a gigatic effort



will be needed. 1In order to achieve such an objective, it will be useful
to examine briefly how efforts have been made to meet the total housing

requirements chiefly by providing low-cost housing.

Low-cost Housing and The Serviced Sites Approach

The need to provide housing for the urban poor has long been recognized by

]

govermments in developing countries which are egpecially aware of the
importance of housing to urban and national economies. The housing sector
plays an important role in social welfare, thus a positive housing policy
makes a substantial contribution to economic development and social welfare.
Despite the importance of the housing sector, the housing conditions in

many cities remain a major problem.

A decreasing proportion of the urban population has benefited from the
efforts of urban housing authorities. Therefore a growing proportion of
these urban populations have developed housing solutions in the squatter
settlements which are outside the jurisdiction of the authorities
responsible for meeting housing needs. The most common function of the
squatter settlements has been to provide housing for the lowest income

rovide shelter to

e

groups of the urban population. Squatter sertlements

the urban poor who need an inexpensive residence in or near the city.

,

Housing policies for the urban poor have typically stressed the public

¥

standard’ Thousing units. The construction costs
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of developing countries cannot afford to provide subsidies.

The policy makers realized that urban growth continued to outstrip the
public sector's ability to supply housing units. This understanding caused
most countries in Africa to abandon complete reliance on conventional public
housing methods in favour of the exploration of self-help approaches to

urban shelter. The provision of serviced sites is one such approach.

The provision of serviced sites, widely known as the Site and Services
programme, satisfies needs at many levels in that it stimulates maximum
private involvement in shelter development with minimum public expenditure.
For most developing countries this approach provides the only realistic
method of substantially alleviating housing shortages. The Site and

Services approach is discussed in more detail in the following section.



1.2 Site and Services Provision

The inefficient use of available resources is evident in existing patterns
of urban development. This problem is well illustrared inp the pattern of
squatter settlements. More often than not, sites of squatter settlements
prove both expensive and difficult to supply with necessary services: warer
supply, sewers and roads. Evidently, supplying services at a later date is

more costly than directing the pattern of development through planning.

The alternatives as far as housing is concerned are two: (1) to provide
complete dwellings to a few beneficiaries and (2) to provide utilities and
services to a much larger sector of the urban population. In the latter
case, the concerned authorities redirect their efforts in crder to provide
utilities and services on urbanized parcels of land. Such provisions are

currently referred to as Site and Services programmes.

The comstruction of dwelling units which do not call for special skills or
tools can be undertaken by individuals to suit their economic situation as

is the case in many squatter settlements. The provision of services to a

€3]

community demands more technical resources and more collective effort.
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Therefore, the construction of serv i1l always be institutional.

Other Similar Concents

(s
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dissatisfaction of the concerned authorities with the performance of their
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goals. One important concept that emerged from this reassessment was that
a substantial part of low-income population can (and do) house themselves,
without direct control or assistance from the government. The planners
also realized that this construction could be directed felatively gquickly,
and controlled through legal ownership of land with the installation of

urban utilities and services. The development of these two important ideas

.

defines the basis for the present Site and Services concept. Tipple cites
a very good example to illustrate that a site with a few urban services
encourages people to construct their own permanent dwellings.

"The extent of the demand for housing is indicated by a recent occurance
in Kitwe (Zambia). 'Charlie West', a small contractors' settlement of
19 dwellings close to the official housing area, was provided with
water at three standpipes by the council. Households in a nearby
settlement, 'Kabulanda', were encouraged to move and resettle at Charlie
West. A few households from elsewhere joined in the resettlement and,
as the word spread, more flocked to the arvea from adjacent council
low~cost housing. Political party officials "allocated plots' and
shopkeepers established businesses. The resultant settlement, four
months after the first resetitlement, numbered 1,800 dwellings under
construction and was aptly renamed 'Ipusukilo’' {(meaning 'refuge'). The
generally high quality of house construction indicates that the people
feel secure and with subsequent upgrading, the area could form a
useful addition to the official urban housing stock. This spontaneous
grassroots movement added more dwellings to the housing stock of Kitwe

than the city council had planned between 1971 and 1974"

The example described above bears great similarity to the description of
Sites and Services projects. By providing water pipes and allocating plots,
the city council and the political party officials joined together to

provide serviced urban land to a low-income section of the population.

Similar concepts have been presented or discussed and have even been



implemented in some cases in different parts of the world. Although the

j

details of each application vary slightly and are distinctive, they all

imilarity to that of the Site and Services approach. The
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term "basic sites' is linked with the concept of Site and Services since
provision is made for basic services only. Tipple has proposed a concept
P . 7 . .

of planned informality. It is so described because a square area large
enough for 25 plots allows the group to grow informally, like existing
squatter settlements, but each square is part of a gridiron pattern division
which ensures economy in laying future services. Similarly the concept of

+

urban villages also promotes informal growth, while retaining control to

ensure the easy supply of services at a later date,

Meaning of Site and Services Proiects

Site and Services projects are aimed at stimulating maximum private

involvement in dwelling development using minimum public expenditure.

Public expenditure and public a n are directed to the goal of removing
constraints for people who have demonstrated an ability and willingness to
house themselves. Public expenditure and action provide land,
infrastructure and in some cases building materials or financial loans to
purchase such materials as are required for the construction of a dwelling.

serviced urbanized land is normally sold, or leased ar long terms, to

enally to groups. The construction of the actual

dwelling is left to the individual, This opens the possibility of ovganizing
contractors such as brick

all of the dwelling unit.

In simple terms, Site and Services projects can be described as the

drainage

evelled and provided with s

frnt

development of land that is
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water supply, sewers and electricity and sold or leased to the prospective
resident who builds his own dwelling. The essential services of water
supply, access roads, sewers and electricity together with street lighting
may vary in degree and depend on the standards acceptable to the community.
The site location for such a project is of critical importance in relation
to its distance from places of employment and the main business district of
the city. A Site and Services project is graphically explained in

illustration no. 3.

Since the development of a cohesive community cannot rely on the construction
of housing alone, social amenities, communal services and the generation of
employment should be considered in the eventual project. These services
usually include schools, police posts, health centers, community halls,

refuse collection service, markets and fire protection service.
In summary Site and Services projects are balanced programmes based on self-
help and progressive improvement and, in this way, they are geared to the

development of low-income communities.

Standards of Services

Since Site and Services projects are designed to provide housing for low-
income families, the development costs for such projects must be within
economic limits. There are several factors which directly affect the costs
of the final development. One of these factors is the degree to which
services are provided. A higher level of services demands higher repayments

and thus is cost prohibitive for low-income families.

The highest standards of services may be fixed by the maximum affordable
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A COMPLETED PROJECT

SITE

AND SERVICES PROJECY

Illustration #73



costs and by the repayment requirements which can justifiably be borne by
the target income level. Bearing in mind the factors affecting the absolute
standards, most of the plots may have the following services in varying degrees:

1. Road access facilitating access to the place of employment either
by foot or by public or private transport.

2. Water : either communal or individual supply.

3. SBanitation ! pit latrines, sewered aquaprivies, cesspools, septic
tanks or conventional sewer facilities.

4. Storm drainage : either by natural slopes with necessary culverts
or by conventional storm drains.

5. Electricity and street lighting : minimum security street lighting
and access for individual electrical connection if desired by the
resident.

It is to be noted that only infrastructural services are dealt with at this
point. Social services are equally important, but detailed discussion of

these lies outside the scope of this thesis.

Earlier attempts at Site and Services projects were aimed at reaching not
far below the median level of family incomes. Hence, they were comparable
to conventional public housing schemes. These projects have since been
refined and aimed at urban families with much lower income levels. However,

they still do not reach the poorest 20 percent or so of the urban populatisﬁ.S

Evidence in Zambia has indicated that the fully serviced plots, or those
serviced at the regular standards (see Appendix : A), cost more than the
budget allows, and more than the prospective residents can afford. The
available financial outlay itself prohibits the use of such standards if the
planned number of plots are to be provided. As a result, the National

Housing Authority of Zambia reported that the second national development



plan (1972-1976) could attain only about 40 percent of the planned target
for the provision of serviced sites indicating that the main reason is the
shortage of Euﬁds.§ Evidence in Zambia shows that the levels set for the
services normally cost more than the available finances allowed. In this
case, since the financial outlay was constant and known, it would have been
useful ro correspondingly revise the level of services to be provided to
match it. The levels of services to be provided or the services themselves
could have been checked., It is apparent that such revisions did not take
place and hence it was impossible to achieve the target. Another important
factor in reducing cost is the optimization of the layout. Caminos and
Goethert have prepared a thorough study of services and summarized their
findings:

"The conclusions that can be derived from them (studies on infrastructure)
are nol new, but they provide an element of credibility since they are
substantiated by numbers. Some conclusions are:

d) Two approaches to minimize costs are: 1) To lower the level of
services, which is a policy decision., 2} To optimize the layout

. ; . . e 10
for required level, which is a dezign decision.”

For a case in Zambia, Martin concludes from his studies that the serviced

. . 11 .
plots were too expensive for 37 percent of the population. This undoubtedly
excluded a significant portion of the urban poor. Thus a still cheaper

sclution is required.

o

L1y

In conclusion, it can be said that the Site and Services concept has potential

for expansion provided that the standards of services are viewed more critically.

Role of Services

ices such as access roads, water, sanitation and electricity

Egsential ser

-

40 to 60 percent of the

constitute a
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total costs where this total includes land, servicing, plot development,
design and supervision costs. The higher standards of services will result
in higher development cost, but with limited available financial resources,
only a very small sector of the target population can benefit. The
intention of minimizing the initial investments can best be accomplished

by lowering the standards of services initially, and permitting progressive
improvements to match the economic situation. Thus lowering the standards

of services at the initial stage means postponing, not changing the standards.

By providing affordable standards of services at the initial stage, public
authorities can allocate any extra capital to other programmes while reducing
the costs related to the upgrading of services. Hopefully, in the meantime,
continuous upgrading of the sites rather than their instant but costly

development will take place.

There is a need to examine how to lower the standards of services at the
initial stage of Site and Services projects. The following chapter examines
this possibility and identifies practical options applicable to these

services.



CHAPTER 2 - SERVICING OPTIONS 17
2.1 General
The role of services in Site and Services projects has been discussed in

the preceeding chapter. It was noted that lowering the standard of

services provided will substantially reduce development costs.

[l

In many African countries attempts to provide serviced plots have

been partially successful in allowing the urban poor to build their own
dwellings. Many international agenciles have provided financial aid and
technical help to countries in Africa. In the 1970"'s, the World Bank alone
undertock more than 30 such urban development projects in the developing

4.1

worl In the last seven years, basic urbanization projects costing

some US $ 1.3 billion have heen processed with benefits expected to go

i 1 i3
to over 10 million people.
Between 20 to 58 percent of low~income families are still unable to afford

P 4 . 14 . . .

any sort of official accomodation, To put housing within the reach of
these people it is essential to develop ways of reducing costs within an
affordable range. The idea of reducing standards of public housing needs
to be applied to Site and Services projects themselves. The servicing

standards ought to be reduced to an affordable level.

This chapter examines affordable standards of services, These affordable
standards of services are called options. The options discussed in this
chapter are identified by the author and are based on the experience gained

in Lusaka, Zambia and use the methodology developed by the World Bank.

b

48

The options elaborated are best suited for fhe chosen example, but not

necessarily the only options.



The options discussed in this chapter do not contain any dollar costs.
They are presented in the third chapter with a prototype layout. However,
the options are grouped in three general cost categories : (1) Minimum

cost (2) Intermediate cost and (3) Conventional or standard cost.

18
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2.2 Servicing Options

The conveniences of urban 1ife depend on related social,political and
economic systems, on land and shelter and also on a complex system of
service networks, Some networks (water supply, sewers, storm drainage or
gas supply) are buried in the ground, some networks (refuse collection,
police stations, schools, health centers and markets) are laid on the
ground and other networks (electricity, telephones or street lighting)

are suspended in the air.

The levels of these services provided to a particular community depend on
that community's capacity to pay their costs and on financial resources

and on technical know-how available. Some communities can afford to have
all services while others cannot afford any of them. Site and Services
projects require the provision of all of these services to a varying
degree. Their cost determine the level of services which these communities

can install. The prospective heneficiaries of such projects are low-

income families with very small means.

The following services are normally provided in the Site and Services
projects:

1. Water Supply:

dy

Most existing Site and Services projects provide for a piped water

»

supply connection to individual plot. Some projects have tried ro

provide communal water supply {i.e. a group of plets share 2 public

standpipe).
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prohibitive in many cases. Hence, septic tanks or in some cases simple
pit latrines with or without soak pits are provided.

3. Roads and Storm Drainage:
A tarmac road to individual plots is preferred but again the expenses
are so prohibitive that quite often only the main road with access to
important urban areas is surfaced with tarmac. In most cases, storm
drainage 1is provided by open drains following the natural slope of the
site with culverts where required.

4. Electricity and Street Lighting:
Provision is made to have individual electrical connections and security
lighting on the streets.at a rate of 2 to 5 lamp posts per hectare or

at intersections only.

These four services constitute a large portion, usually around 50 percent,

of the total project costs. However, there is greater opportunity to

reduce the costs of these four services than any other components of Site

and Services projects. The total project cost also includes site preparation
cost, land cost, plot development cost, design and supervision cost

and contigency cost of between 10 to 12 percent.l5
An analysis of completed Site and Services projects indicates that the
cost of supplying water according to conventional standards represents on
the average 20 to 30 percent of the total on-site infrastructure costs,.+>
The cost of providing & water borne sewer system on the average represents
40 to 50 percent of the total on-site infrastructure costs. In order to
provide surface storm drains and tarmsc roads the average cost amounts to

about 30 to 40 percent of the total on-site infrastructural costs. It is

especially important to bear in mind that the economically optimum layout



21

of roads can play a very important role in the cost factor. To provide
street lighting at the rate of 2 to 5 lamp posts per hectare, the cost on the
average represents between 10 to 15 percent of the total on-gite

infrastructure costs,

At this point a distinction is made between servicing standards and
servicing options., The aim of servicing standards is to supply the

service at a certain standard irrespective of the costs. The aim of
servicing options is to minimize the initial investment thar 1is required

to provide services. This must allow future improvements without repeating
or destroying existing installations. Thus the servicing options imply

& postponement of the installation of services at an acceptable standard
and do not mean that the servicing standards are irrevocably lowered. The
concept of servicing options also recognizes the potential for incremental

improvement through an efficient use of available resources.
p



2.3 Water supply Options

Water for drinking, cocking, washing and hygienic purposes is an essential
element of a healthy and productive life. Most squatter settlements place
a high priority on securing a regular supply of safe and potable water.

Any new Site and Services projects must have access to adequate water

supply.

Water supply requirements can be met by many available methods such as by
means of securing & connection to anp existing water supply network, water
wells or delivery of water either by truck, animal or human transport.
Distribution from the available water main is of great relevance to the
on-site infrastructure works, as this is the normal practice found in most
cases. To have water wells one must make sure that the underground water
will yield enough water to meet daily needs. Sometimes water is drawn from

lakes or rivers but other sources of water supply are not too common,

The quantity and quality of water to be supplied are the principal cost
determinants for the on-site water supply system. The gquantity of water

used largely depends on the standard of living, level of charges, traditional
and local conditions and on the kind of water supply that is available.

An investigation made in East Africa by White, Bradely and White suggests

that low-income families use an average of 30 liters of water per capita
per day when the water supply is piped within the giat‘zé The usage
decreases to 15 liters per capita per day when the family carries water
from a distant source. Illustration no.4 indicates the daily use of water

for different places,
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The level of water supply will determine the cost of infrastructure. The
normal standard is to have connection to each plot. The diameter of

pipes to be laid for reticulation is also a major cost factor. The quantity
of water to be supplied will determine the diameter of pipe which in turn
affects the cost. The greater the diameter of the pipe, the greater the
cost will be. A larger water supply requires a larger pipe diameter. The
choice of material for the pipe is another factor to be considered. On

the average, water supply cost represents 20 to 30 percent of the total
on~site infrastructure cos%:s,}LS Lllustration no.5 indicates the comparable

costs for water supply for different Site and Services projects.
Keeping in mind the cost factor, the prospective resident’s ability to
repay and the convenience of the utility, the following water supply

options have been developed.

Water Supply Option: Minimum Cost

The minimum cost option assumes a communal source of water supply, which

is a standpipe with the required number of tap ocutlets {this option assumes
that the connection to an urban water supply network is available). An
alternative is a well with an overhead reservoir, suitable pumping

facilities and outlets through a standpipe ( this option assumes that a

“

connection to the urban water supply network is not available)., TIllustration

Gt

no. 6 graphically represents both of these options. Minimum cost level

has been achieved through the reduction in reticulation network. Pipes
laid would carry ultimare design quantities to reach conventional or
acceptable standard. The standpipe should be locared 80 that the maximum

walking distance form the farthest dwelling is 200 meters.
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ON-SITE INFRASTRUCTURE CosTs PER PLOT:

, 15
WATER SUPPLY (1974)

couMTRY Ho oF FLOY LEVEL OF szavics COBT % OF YOTAL UHIAMIZATION
#LOTS 512 PER COUBY OF ON-8ITE
oSt fLor INFRASTRUSTYRY n
gase; [ '] mn 8 sl EL & B suoy
HICARAGUA 2,750 113 individus! connection; 55 tpd £0.0 E:.:, : ! ; !
SENEGAL 11,900 150 Communal standope: | per 100 Hushigs 0.4 ] | ] |
2100 155 Individual conmection 42,8 ?.g.a £ i f g %
1,800 200 Communat stancpie: | per 100 Heshide 138 M;:. : ; . :
INDONESA 12866 20 Individuat sonnection 218 f—-a H { i i ¢
4,475 120 fndividusi connection 578 foe é g g g
232800 150 Communal standpine: 1 o & plows 0 S s § f ¢
JAMAICA 7% 84 individus! sonracrion Y e} H ¢
a8 24 indivigust conneetion 283 ;—g g § § § §
res %4 individguel connscyion 823 fvga % ; g ! }
BOTSWANA 1,150 378 Communal standpine; 1 per 2025 plow 340 {rusa t : ; ‘ .
308 275 Carmrmunst sEndping: | per YS0m radive X m.é H H g) H
- - tadividust connection 1080 ?!tane g § § E é
- - Incividus! conmection 106.0 pom— : N ;
zamEiA 7,800 210 Communsl stancpios; 1 per 25 Hrahids SIS NN N N P
1200 24 Communs! standpipe; 1 per 4 Heenide 1885 gm.._.;,w { ! i i
1200 4 Individuat eonnssnen 178 :j, ; } g
1.084 328 frdividual connsction ke b e i i H
] 324 individus! connsctian 864 M ! § 3 §
1977 i85 Individusl connecuan E2.2 mosmenn ' g‘ . i §
t14 324 Communs! standpips: 1 per 2-3 plon 5338 M ;
asg 32¢ Ingividust connection 7.2 ;M § § g § %
258 an Communal standoine; 1 por 37 plots 371 ?m '
717 370 Communal standpipe: 1 ser 20 plon 538 M:j‘ g ; {
307 37 Instividusl connection 539 fomren | P by
22 I frttividuz! conmection i{).é }Mz ! ) g H
160 370 Frdividus! connection 5.1 s : : K .
DA 1600 7 indivigual connection; 200 ipd 1880 b | | i i
EL SALVADOR 5,100 &5 Individus! connecnion f.2. % g g f i g
2,800 120 frusteidus! connection ne, :
0% foed Individusl éonnection 228 Lmin—_“j. § i {
238 a0 Az | ] i j ] |
82 68 LEXR g f 1
TANZANIA 5370 288 individus! connection; 150 fod 68.2 ;-.u § % % ; H
5,370 265 Comemursl standpine: 1 per 10 plots BEE | { i i i
5,370 265 Communsi standpioe; 1 par 50 plows 248 :—?g, § : i }
12,100 ol Correrunst sandpios: © pev 50 pigts =8 ; H i i
2. 280 Lomenunsl standpips; 1 per 50 piots 278 s § § Q § f
2000 el Communs! siamdpipe; 1 per 50 pios 4.8 P : i g SE
8080 260 Communal standmpe: 1 per 80 plots Bs i%@_«@ i 5 . ; .
KENYA 530 t28 individus! conngction 871 bosune i : H H H
375 176 tedividua! connmection B6 EE"*‘ ; § g g §
H 28 Communsal standpips: 1 peor 20 plos 14,2 §"‘ i ; H ; ;
723 187 individust connsstion P H i H :
100 28 Individusl connection 34 gaa % g g % i
110 188 individus! connection g1.0 ?gmra : : § ¢
42 % Irdividual connsction 50 L. i H i :
94 247 trgtiviciusl conmmction 426 fomon } ! ! i
£.200 120 indiigusl connection 480 rucesun ' t H 5 1
COLDBAEIA 3500 80 tndividual conection 875 Lvvemaron : N N é
3500 80 Individus! sonnsction 1075 ""“g"‘gﬂ § § { ¢
2,800 143 s i § H .§ % g
£3% 144 intevidusl connachan ng § g ; ; % ;
82 149 Lommunat standpmne L3} H i
CHiLE - 170 trdiicual connection 1880 ?—am ] i } i
ECUADDS §,280 170 Cammungl 1endming ne : : § § f ;
KoAEA 567 118 s § i E { i
145 185 fratrvidun cons ne | ! § § {
'3 24y ; " : . ; : :
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——————water supply network main

. standpipe
(network)

standpipe
o (well)

:F;\\\community////?

WATER SUPPLY OPTION : MINIMUM COST Illustration #6

Water Supply Option: Intermediate Cost

This option is based on a communal water supply system but the number of
families sharing a standpipe is reduced. Since a greater number of
standpipes are provided walking distances are reduced thus greatly
increasing their convenience. The required pipe work is extended. There
can be more than one stage of incremental progress at this level.

Illustration no.7 graphically explains this option.

-~ __water supply network main

standpipe
. (network)

standpipe
© (well)

= pipe work

community

WATER SUPPLY OPTION : INTERMEDIATE COST Illustration # 7



Water Supply Option: Conventiomal or Standard Cost

This option conforms to the conventional standard of water supply where
individual pipe connections are provided for each plot. Previously laid
pipes contribute to this option. To achieve this stage only additional
work 1s required without redundancies. Existing standpipes are converted

into public firehydrants.

27

T ———water supply network main

O firehydrant
(networlk)

‘,firehydrant
(well)

}++ individual
connection
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WATER SUPPLY OPTION : CONVENTIONAL Illustration # 8
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WATER SUPPLY OPTIONS : SUMMARY CHART

minimum cost intermediate cost conventional
option option option

Direction of progressive improvements il

Tliustration #9



2.4 Sanitation Options

Proper sanitation facilities are vervy important for the maintainance of
pubiic health. Poor sanitation facilities are one of the prime causes

of the spread of diseases like hookworm, diarrhea, enteritis, cholera

and typhoid. Therefore, the objective of sanitation options is to
efficiently and hygienically dispose of human waste in such a way that
waste disposal does not pollute or spread diseases and does not contaminate

drinking water resources. It must also be done at a price the user

can afford.

many systems that are known

h

Sanitation requirements can be met by one o

today, such as : by means of a connection fo an existing network of sewers

em of sewers or using one of the on-site systems

[

or developing a new sys

method chosen will depend not only

r
m
3
o
i
&

for the disposal of human was
on available financial resources but also on the availability of water and
porous ground conditions. Conventional sewers are more costly than any of

the on-site systems described later. The infrastructure costs of sewers

represent on the average 40 to 530 percent of the toral on-site infrastructure

15 . C - . .
costs. fllustration no.10 indicates the comparable costs for sanitation
erent Sites and Services projects. Communal facilities for

and highly umpopular. Experts on the
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subject are opposed te the provision of such facilities except in unavoid-
3 - . <~/
able circumstances.
In order to minimize initial investments, the incremental progress approach
is to be followed eventually leading to conventional standard of sewers.

fo be

conciuded 4 sewer system ig

o , .
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15
ON-SITE INFRASTRUCTURE COSTS PER PLOT: SEWERAGE {(1974)

COUNTRY HO. OF BLOY LEVEL OF SERVICE COSYT % OF YOTAL URBANIZATION
PLOYS Bz PEHR CO8Y OF ON-ITE
{C0sY PLOT INFRASTRAUCTURE
BASE) sa.9 UsS 0 ¥ 4 60 8 e0%
MICARAGUA 2,750 110 s % 100.6 : i ! i
SENEGAL 11,800 155 Seif-dug pit fatong on sach piot 6.8 g-—-—.i. § é : §
2,100 185G Individus! soanection; sephic tank 3810 ¢ %
1,600 i Setfdug oit istrine on esch plot $2.2  Sneamomabonie i i
INDONESIA 12,866 80 i cor  waterho 1508 e | i i
4478 140 Ingividual connection; wsterborne 263.2 r-—_?__.q,. 1 ¢ t
23,600 110 Selfdug pit letrine on sach piot - i H E i
JAMAICA 785 4 ivi nection; ws Rl T e e T B
7485 84 ion; v g 1838
. 785 94 tndividual connection; weterborse $53.8 :Z:: ! ; j %
BOTSWANA 1,100 s Individus! squs privy units 1820 fomssaommmcbomsncue | i
308 3 Individus! sque pirivy unitg b = - —— ¢ §
- - fndviiual connection; waterbome _ 8110 ; - ; 4
P - individugl eonmnection; waterborme £04.0 i % é
ZAMEIA 7800 pati] Sett-dug pit istrine on sach plot - f ? ; i § §
1,200 324 Saif-cug pit lstrine on sach plot - M .
1,200 324 i ; . 3340 bl | |
1,084 324 individusi Connection; waterborne e o W . ] ] i
868 324 Conn : e 157.4 ; ¢ ; | i
1,477 165 i rrie 22386 mm
114 324 Beif-huyg pit Istrine on esch ploe - % § § ; §
858 34 Engdividus! cannection; waterborns L1838 ?-——a},—..—,?.. < : %
888 ¥ Seif-dug pit fatring on sech plot - ; !
717 I Seii-gug pit fatrine on ssch plot - § % E § { §
367 370 individusl connsction; wetsrborne 158.2 ?-—_-_-uwu?.—' | §
278 370 ivi v " 4.2 ¢ g : :
1 375 Indnsidust connection: waterborne 1542 - i § f
DA 1,000 ] irdividiusl COnnesTion, watsrtorns 2275 ?-—._.?___.é E i §
Ei SALVADOR 5,100 éa indwidual connection; waterborng ng. . B
2400 126 IRBCTIT Yol e 5 % . ; g § f i
508 & tndividual connecuon; witerboras 31 ’?.___i____é § § %
235 . e i H { : §
82 - e i : %
TANZANIA 5,370 25 i e o AL T N B i |
5,370 265 improved pit tatring on sseh piot ®e . g g § i
5330 285 Communagt gt tetrine 14.3 : i :
12,400 260 tndivigust aque privy urts 190 ;——é&_ ; i } :
2,300 260 tndesidusl sque privy units 1309 W 1
2000 85 Individusl squg gy unis 137.2 . f i g E
8050 0 ingividuel aqus prvy unis B85 m H I % g
KENYA 500 128 < ton; 129 oo | i ! i
378 128 # K £ 114.3
104 126 Comemunst: waterborns, & per 20 piots B m f % f
723 187 6, waterbo Ll S . l i f
i el indondusl connecion; epnc fank 1800 ; M
150 188 Ingridusl conneciion, watarborns 1430 m i :
42 %8 Indiidus! Connscion, st barne B4.G é—a.u i { § E 2
] 242 Indnnddusl commection ouidston pond 806 g " s i
£200 120 tion 1134 L i i i
CoOLUgi s 35068 B Indevitual sonnernenr watsrhorre 1¥18.8 d—’g § % f
1500 Y s, $18.8 M i § : {
2800 149 as. i I i | !
§7% 146 .8 % % i % E i
%57 140 w2 § § i § % §
(2118 1 - £ sEnngchitn; Bsr 1465 3 s
feuaDOn 3280 120 ictrerchand gt tatrne ws | I B i i
KOREAR 507 118 ctson : ne 1 ' i [ ] i
53 145 trcvidugl cosner s waterhos e #E § } H : : :
72 248 Indrersng’ enanscnon, aiterbning n g % é ! i i H

Illustration #1p
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. . . 17 . . ;
in developing countries. This system is the effective solution in high

density, westernized cities.

Several methods are used fo clasgify waste disposal systems, but the most
useful for Site and Services projects is to differentiate hetween on-site
or household systems and off-gite Or community systems. On-zite systems

do not require organizational actions while off-gite systems normally do.

-
i

Illustration no. 11 indicates the comparative costs of each system. On-site

. | e . — . . 18
technologies have been classified into the following five categories.

3. Composting toilets

4. Aquaprivies

LAY

. Septic tanks

1. Pit latrines

Pit latrines have three components: a pit, which is covered with a squatting
plate or a seat and a superstructure. There are a few improved versions

of the pit latrine which provide a vent pipe to prevent flies and odour,

£

Sometimes the superstructure is displaced from the pit. Liguid wastes
infiltrate the ground while solids accumulate in the pit and partially

decompose over time. The pit is discarded or emptied when it is full. The

pit is usually 3-7 meters deep and one meter across, Pit volume may be
1 b 3 £ N o~ 3 v : 1
caiculatec at the rate of 0.06 m per person per year. Thus it may take

non-usable.

6-7 years for a pit for a

Pit latrines are recommonded for low and medis
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Surmary of Total Anoual Costs per Household 17
(197838}
Number
of Mean Median Highest Lowest
Observations
Low Cost
Pour flush toilet 3 18.7 22.9 23.3 10.1
Pit latrine 7 28.5 26.0 56.2 7.6
Communal septic tank /1 3 34.0 3%.0 4B.0 i5.0
Vacuum truck cartags 5 37.5 32.2 53.8 25.7
Low Cost septic tanks 3 51.6 45.0 74,5 35.4
Composting toilet 3 55.0 56.2 4.6 34.3
Bucket cartage /1 5 64.9 50.3 116.5 23.1
Medium Cost
Sewered aquaprivy /1 3 159.2 i61.4 191.3 124.8
Aquaprivy 2 168.0 168.0 248.2 . 87.7
Japanese vacuum truck cartage 4 187.7 183.4 210.4 171.8
High Cost
Septic tanks 4 369.2 370.0 3%0.3 306.0
Sewerage 8 460.3 362.1 641.3 142.2
/1 Te account for large differences in the number of users, per capita ceéts
were used and scaled up by the cross-country average of 6 persons per
household.

Illustration #11

persons per hectare). It is customary to have 3-5 meters distance from

the house to the latripe. If nearby ground water is used for drinking,

the pit should be around 30 meters away from the source, depending on the
soil conditions. The construction of the pit latrine depends chiefly on the

porosity of the ground.

Pit latrines as a system of sanitation are the least expensive, the easiest
£0 construct, and provide the best opportunity for upgrading to pour-flush

toilets.
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PIT LATERINES Illustration #12

2. Pour-flush toilets

A modified version of the pit latrine with displaced pit and a water seal
which prevents flies and odour, is the pour-flush toilet. Many varieties
of pour-flush fixtures are available in plastic, ceramic or concrete, About

a litre of water is added to the howl after every use.

or a pour~flush toilet.

]
I
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Three to six liters of water per day

This system depends on suff: porosity for infiltration, and like

W*
§. u
]
=]
[
o
o
jod

the pit latrine it is recommonded for low de ensity settlements. Pour-flush
toilets allow indoor location of the toilet, as they can be connected to

an offsetr pit ocutside and have potential for upgrading to an aquaprivy.
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POUR~FLUSH TOILETS Illustration #13

3. Composting toilets

Similar to pit latrines, composting toilets have a compartment for

composting where excreta undergoes aerobic or anaerchic biological decomposition.
They are either continuous or batch type, which use one or two compartments
respectively. Carbon containing organic materials is added to promote
composting. More recent and Sophisticated continuocus type composting

toilets, developed in Sweden, have one sloped compartment.

This system requires the periodic removal of humus which can be recvled
as fertilizer. The separation of urine in certain types of toilets helps

to speed up the decomposition process,
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COMPOSTING TOTLETS Illustration # 14

4, Aguaprivies

The aquaprivy has a small tank resembling a septic tank with an adjacent
soak pit. The water seal contains a drop pipe that is submerged in the
water in the tank. The seal prevents odour and inhibits insects from
S

breeding. The tank reguilres desludging pericdically {every 2-3 vears).

Aguaprivies have the same limitations as pit latrines with respect to

soil porosity. Aguaprivies permit eventual connection to a small diameter

sewer.

7"\




5. Septic tanks

The septic tank consists of a small chamber, buried underground which
receives both excreta and sullage (waste-water)., The rank ls connected to
a soak pit or infiltration field. Flush toilets are connected to a septic
tank and provide all the convenience of a sewer system except that the
tank needs to be desludged periodically. This system is not necessarily

cheaper than a conventional sewer system.

SEPTIC TANK Illustration #14

Possible Options

The economic options that are evolved from the technologies outlined are
important in that they allow progressive improvement. The upgrading
sequence of sanitation options closely follows the sequence of water supply
options. The selected sequence described is developed for the Zambian
context but is applicable to similar situations elsewhere. The same
sanitation sequence is examined on a prototype lavout in the following

chapter. Illustration no..7 graphically explains the sequernce.

Where water is not immediately available the choice of the sanitation
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system is limited to the one that uses a minimum of water. This is clearly

the pit latrine. Once water is more available, the same pit latrine can

4

be upgraded to the pour-flush toilet. As the water supply becomes abundant,

s

the pour-fliush toilet will

"

equire a connected soak pit because water will
be used in greater quantities. The same pour-flush toilet can later be
converted into an aquaprivy which allows connection to a2 sewer system.

The link to soak pit must be disconnected before it is connected to a sewer
svetem. The diameter of the pipe required for a sewer is small and can be
laid on flatter gradients than the conventional sewer systems, and thus a
big saving can be effectuated on the sewer network. However, the pit will

require periodical desludging. At this stage the convenience level is

comparable to that of conventional sewser systems.

Sometimes, the ground conditions do not favour pour-flush toilets with
soak pits. Under such circumstances, the pits should be desludged
periodically and the waste should be carted away possibly by a vacuum truck.

nost avreas in Africa have favourable

o

This option is not considered here since

ground conditions.
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SUMMARY CHART

OPTIONS

SANITATION
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2.5 Roads and Storm Drainage Options

Daily movement involving commuting to places of employment, education and
recreation may require extended journeys. Site and Services projects should
make provisions for pedestrian and vehicular movements within the site and
sheuld link up with urban roads. It is also essential to provide for storm
drainage so that rain water does not flood the roads and impede travel.
Roads in Site and Services projects can be tarmac with underground storm
drains oY passable tracks with storm drains which follow the natural slope
of the ground. The rcoadway may or may not function in a2ll seasons depending
on the method of surfacing. The gquality of road surface, the length of road
{a function of the layout) and the kind of storm drains installed consider-—

ably influence the costs. The most expensive road surface is tarmac with

[
o

a base course; the least expensive, 1s simply a levelling of the ground
which entails the removal of any obstacles from its path. Roads and storm
drainage cost represents on the average 30 to 40 percent of the total on-site

infrastructure costs. 2 Illustration no.l8 indicates the comparable costs

of roads and surface drainage for different Site and Services projects.

e}

Illustration no.19 depicts various possible solutions for roads and storm

drainage.

storm drainage options have been developed
& i b4

n view of the costs, the prospective resident's ability to repay and the

Roads and Storm Drainage Option: Minimum Cost

The minimum cost that, in the early stages of a Site and

Liia
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ON-SITE INFRASTRUCTURE COSTS PER PLOT: ROADS & SURFACE DRAINAGE (1974

COUNTRY BO OF PLOY LEVEL UF SERVICE COEY % OF TOTAL URBANIZATION
FLOTS Sizg PER COSY OF OM %178
{COSY PLOY INFRASTRUCTURE .
BASE) S0 uss  © e “r 80 B 100%
v ¢ v
NICARAGUA 2,750 110 Misin 708t biturnenired: Piosd drainsge 1380 ’ ; : ; ! ;
SENEGAL IR R+ TEG Bz roads bitumsnized; No dramage o :—:-J—t:-— H H %
2,500 H Bain rosds bitummenizes; No desmage e g- ; % g g ;
¥ EGD 200 Migin cosds brtumenized No Grainsgs 3.2 I
INDONESIA 12,866 20 Surfaced roeds: Stormwater draimage 164.0 m I |
4425 145 Surisced roeds; Stormwater dranigs /IO Wﬁ § i %
23,800 130 Surfeced roads; esrih drrches 817 : y ;
JAMAICA 785 B4 Surfaced rosds; open channe! drainage 98¢ L——-—{-——-;-a E i
785 94 Surfeced roads; open channel dramage 1960 }a—w. % % §
785 a4 Surfaced rosdy; open chennel drsnage 1860 ﬂ—-—%—-—* g i %
BOTSWANA 1,106 ars Hain roads gravel; Open 'V’ channels 50 e : i { !
5 s Al rosds geeth formed; Open channals 840 M&- § i § |
- - Mgin rosds bitumenized. Piped dreinage kR i i:‘ § § ; f §
- - A4 rosds gravel; Open channels IO 1 i '
ZAMBIA 7.800 il Msin roads bitumenoed; Drsinags 430 M i i f
1.200 324 Wigins roads bitumenized; Drainage L85 funs | { i i i
1,200 324 Main roads bitumenired: Drainege 2730 g — % % . E
1,084 324 Al rosdt gravel; Desinsge 282 § i
&6 324 Alt rogds gravel; Drasiags $135.0 m i f g E
1877 186 All roudk gravel; Dennage 254 :::‘—* E g )
114 324 Some surfscad rosds 44,7 . - !
854 24 Soes surisced roads &9 ;:—-«L-w-— . § § H
858 376 Bomve surfaced roacs £7.5 p«-a-én._uﬂg_-a H ; H
7 370 Somw surisced rosds 8.7 :t—”‘.? . :
7 3% Sarms surisoed roads A H % }
278 370 Some surfsced rosds @57 },_.._..é_.a__é | t {
o] 376 Sorme surtaced rosds 3 ' N i
INDTA 1.00G 3G A&l voacs gravel; Dirainage 1176 :Z‘_- E i g ¢
ELSALVADOR 5,100 & Al roads sarth fcompacteds; Orainsge e | I o !
2,400 1% All rasds asrth icompsctedh: Dranege nE i : 3 ; 1
308 &0 All rosds esrth; Drainage W0wE %..._. i ! : g i
235 & Surfsted roads; Dransgs s % i : § | {
62 B8 Surfsced reaas; Dranage 8. i § g
TANZANIA 839 65 Bain coads briumeniss, Earth deiches 131.4 L..i...—m : i M
5.370 265 Misin rosds bitumemesd; Earth gitches 1033.2 Mm : g g i
5,370 265 Bain rosds gravel; Earth ditches 56.% m__! E f
12,100 260 Surisced roads; Piged dravisge 24,40 i
2,300 iz o] Surfaced roads; Piped drasnage 1934 %——-—.Q.. § % { f
3000 o) Surteced rosds: Pipad drainags 83.4 M H H
. 2050 %0 Surfecsd roads; Disnngs 1278 J é ; f %
KENYA 500 128 Wisert rosds b turmen: red: Piped deainagn 572 | f i i
378 128 el rosds bitumenized, D-smage 718 ?.-_u..?.__‘ H §
104 126 Blain roady Bitumen 2od; Dessnags 315 " ! ; : ?
723 187 RMain rosds itumen: zed: Drenage 5.0 m § i
160 32 Msin rosds teturmened; Drensgs 1887 M.uﬁ% % % 3
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Services project, it is sufficient to provide z road which connects the site
with the urban road network. In the beginning, the road surface can simply
be levelled and the storm drains can take the form of ditches on the sides

of the road which follow the natural slope of the ground. This option has
plenty of scope for communal self-help thereby additionally defraying costs.
The minimum cost option may have more than one stage of incremental progress.
The minimum cost is achieved through a lowering of the quality of the road
surface, through a lowering of the standard of storm drainage and through
reducing the length of the road surface. All of these offer possibilities
for subsequent improvement without any loss or damage of initial work. The

option is explained graphically in Illustration no.20.

ﬁﬁr“““*“~“-“~connecting urban road —— =

ROADS AND STORM DRAINAGE OPTION: MINIMUM COST Iilustrarion #20

Roads and Storm Drainage Ontion: Intermediate Cost

This option is based on the same principles as the previous option except that

v

o

is surfaced wit!

i

the main road is upgraded. This roa an appropriate
thickness of gravel base and provided with storm water ditches with culverts

at junctions or at intersections. This upgrading permits the passage of

traffic during all kinds of weather. At the same time secondary roads can
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be levelled. There can be more than one stage of incremental progress at

this level. Illustration no. 21 explains this option graphically.

connecting urban road

1l earth road

S8 gravel road

community

ROADS AND STORM DRAINAGE OPTION: INTERMEDIATE COST Iillustration #21

Roads and Storm Drainage Option: Conventional

This option conforms to the conventional Zambian standards for road and

storm drainage by laying a tarmac surface on a previously prepared gravel
sub-base providing road access to individual plots. To reach this stage

only additional work is required without redundancies of previous work.

For storm drainage, more culverts are added or pipes laid in existing ditches.
These pipes are then covered. Walkways can be built and trees can be planted

over the storm drain ditches constituting a future stage.

connecting urban road

B sravel road

P tarmac road

T~ community.”

ROADS AND STORM DRAINAGE OPTION: CONVENTIONAL Illustration #22
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ROADS AND STORM DRAINAGE OPTIONS

: SUMMARY CHART
minimum cost intermediate cost conventional
option options optica

Tarmac

Direction of progressive im

E.RiE

provements

Iilustracion #23



2.6 Electricity and Street Lighting Options

Given a choice, most families will cheese’ts have an electrical connection

to their homes. Moreover, street lighting is desired by the residents of

a community for security, convenience in night travel and for the extension

of activities to the evening hours. It is desirable to connect electricity to
private dwellings and to install street lights in Site and Services projects.
The demand for private connections is determined by the individual's

priorities verses his ability to pay, functions which vary considerably.

Electricity and street lighting requirements can be met by linking up to an
existing electrical network or by using generators for producing electricity
specifically for the site. Solar power may be feasible in the future bur

at present it is cost prohibitive and electrical generation by any other
means has not been documented for Site and Services projects. The generation
of electricity on-site requires the largest capital layout. Electriecal
services normally consist of an aerial distribution network, service drops

and meters.

The use of less expensive fiwxtures and poles can produce some savings in

4

street lighting cost, but do not reduce investment significantly. The

costs of electrical and street lighting installiations represent on the

. e 15
percent of the total on-site inrrastructure costs.

L

(=

average 10 to 1

Illustration no.24 compares the costs of electricity and street lighting in

in decreasing the cost of electrical installations.
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i5
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investment. However, other options are neither possible nor practical.
Possibly, the installation of street lighting serviceg can be phased out.

Two options have been developed and are described in the following text.

Electricity and Street Lighting Options: Minimum Cost

The minimum cost option provides for street lighting at intersections only.

The option is explained in Illustration no.25.

r
4.5 -electricity network line

MINIMUM COST LEVFE]

ELECTRICITY AND STREET LIGHTING OPTION Illustration #25

Electricity and Street Lighting Option: Conventional

Street lighting at all required locations is installed. Individual connections

of a conventional standard are provided for each plot. 1Individual connections

may also be provided at the minimum cost level to those who desire them.

This option is graphically explained in Illustration no.?26

T electricity network line

community

CONVENTIONAL

ELECTRICITY AND STREET LICHTING OPTION Illustration #26
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ELECTRICITY AND STREET LIGHTING OPTIONS

! SUMMARY CHART

minimum cost option

conventional level

DIRECTION OF PROGRESSIVE IMPROVEMENTS

—a

Illustration #27



CHAPTER 3 ~ SPECIFIC OPTIONS FOR LUSAKA 49

3.1 Background : Lusaka, Zambia

In this third and final chapter, several options are presented for a
prototypical layout which has been developed specifically for Lusaka,
Zambia. It may be useful at this point to present some background
information on Lusaka. Later in thisg chapter the process of choosing the
right kind of option will be explained through a list of the most likely
combinations of these options. This selection process will in turn
indicate what the affordable standards of services for S5ite and Services

projects are.

Some 70 years ago, Lusaka was a village of the Lenje tribe, one of Zambia's
numerous tribes, and it consisted of only 6-8 huts. It was known by the
name of its headman, Lusaaka, Until October 24,1964, Zambia was part of
the Central African Federation, a protectorate of the United Kingdom. The
federation consisted of present-day Malawi, Zambia and Zimbabwe. In 1910,
& railway serving the Kabwe mines {then Broken Hill) from Salisbury,

Zimbabwe {then Rhodesia) passed 0.8 km. away from the village of Lusaaka,

The formation of the Lusaka Township and Village Management Board was
announced in 1913 with a boundary of 0.8 km. on either side of the railway.
White settlers began to trickle in and by 1914, Lusaka had a half a dozen
stores along one of six gridiron patterned streats, However, during the
First World War, much of the male population lefr Lusaka and development
ceased. Later, the government chose Lusaka as the new capital of what was
Northern Rhodesia in 1934 because of irs central location, its estahlished

communication links and its ample water rescurces under dolemite rocks.
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Lusaka's population continued to grow and in 1954 numbered about 155,000.
In 1978 the population was estimated to be close to SZQ,GG§.I§ Today,
greater Lusaka, the capital city of Zambia, covers some 360 sg.km, with an
average gross population density of 14.5 persons per hectare, while the
country's average gross population density is around 0.07 persons per
hectare (7 persons per sq.km.). The housing sector did not cope with this
population increse and half of Lusaka's population was living in informal
settlements in 1973. There were about 34 such settlements, some of which
were as big as a neighbourhood. For example 'Mwaziona' settlement had a

total population in  excess of 45,000.20

Housing in Lusaka

Prior to independence in 1964, the housing problem in Zambia was less
significant than it is today because the movement of native Zambians to
urban centers was controlled by regulations based on race. Local urban
authorities or private employers provided accommodution for thefr employees.
Since most native Zambians were employed and were provided with rental
accomodation by their employers, housing was very closely related to
employment. Housing shortages grew as the newly self emploved had to find
their own accommodation. Under these circumstances, people built their
houses wherever they could, regardless of the difficulties of servicing and
of commuting. Prior to independence, building contractors allowed their
emplovees to build temporary huts on construction sites; groups of such
huts were referred to as 'compounds'. As these compounds grew, the huts
became more permanent dwellings. Many new settlements also grew on the
fringes of urban centers. The new housing act passed in October 1974,
recognizes the legal existence of these settlements. Some of them have since

been upgraded and provided with services,
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There are basically five different kinds of residential areas in Lusaka.

These areas evolved during Lusaka's early development around 1930. Strict
principles of racial segregation, controlled movement of native Zambiansg

and the practice of Connecting housing with employment have imparted a
distinctive character to these residential areas. At the time of independence,

most of the housing stock was rented and very few dwellings were owner occupied.

The residential areas of Lusaka can be identified with the five categories

21
listed below.

1. Upper Income Housing

2. Military Housing

3. Council Housing

4, Site and Services Housing

5. Informal Housing

l. Upper Income Housin

This type of housing developed arcund the Ridgeway capital buildings. This
area is well serviced with social, educational and recreational facilities.
Individual dwellings are of good quality with well finished exteriors and
interiors. They have running water, sewers, electricity and good roads.
Since independence, this type of housing is declining in proportion to the

4

total housing stock, and in 1974 it provided housing for only 19 percent of

the population,

This type of housing consists of police camps and armed Forces quarters and

is located to the immediate south west of the Ridgeway capital complex.
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Before independence, the proportion of this type of housing was greater but
it is relatively insignificant today. 1In fact, in 1974, there were only 986

units for police housing and approximately 900 units for the armed forces.

3. Council Housing {Owned by the Lusaka City Council)

This type of housing is quite widespread. The practice of connecting housing
with employment gave rise to this type of residential development. The
Lusaka City Council built rental units for their employees. The units are

of good quality but lack in social, educational and recreational facilities.
At one time, this type of housing was the most dominant housing category.

In 1974, it provided housing to some 25 percent of the population.

4., Site and Services Housin

This type of housing increased in popularity after independence. Usually

the dweller builds his own unit with or without any technical assistance

and with or without & financial loan. The plot is serviced with piped water,
sanitary facilities, road access and street lighting. Most dwellings are

of good quality but lack social amenities. In addition, some areas lack an
effective public transport system. This type of residential development
provided housing accommodation for approximately 12 percent of the population

in 1974,

5. Informal Housin

This type of residential development consists mainly of informal szettlements.

With the expansion of the Lusaka city limits, informal settlements are part

=

of the city but are not subject to demolition due to the legislation passed

in 1974 which recognized such settlements. The gquality of these dwellings

is constantly improving. Most of the dwellings have changed from pole and
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doga comstruction to concrete block walls and galvanized iron or ashestos

sheet roofing. The gross density is quite high when compared with other

types of residential areas. Although they lack in social, educational and
recreational facilities, social life is flourishing. These areas also lack

proper road access, water supply and sanitation facilities. In 1973 thise ;

type of residential area provided housing for about half the total population

of Lusaka,

Services : Water Supnly

Lusaka has had a piped water supply system since 1954, Water is supplied
by boreholes and taped from a nearby river, the Kafue. The water is
supplied after treatment and meets inrernational health standards thus
making it potable straight from the tap. Households which have access
to a communal water tap within a ten minute walk or which have their own
water supply are considered to have water supply facilities. In 1957,
about 82 percent of the total housing stock had such facilities while it

decreased to 64 percent by 1973, A recent programme £o upgrade informal

settlements is likely to improve this situation.

Services : Sanitation

Part of Lusaka has a sewer system where the sewage 1is treated at five

stabilization ponds and two sewage treatment plants. Tn 1976, 37 percent -
I 2 p E

¥

the population had flush toilets, 54 percent of the population had pit

. ; . 22
on used bucket latrines. The
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latrines and three percer
remaining population had no access to any kind of organized sanitation

system.
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Location: Latitude : 15° 25" South
Longitude : 28° 19" East
Mean Elevation s 1274 Meters

above sea level

Landscape: High platesu and water table goes down in winter
Land consists of limestone and schist
Parts of Lusaka are thickly wooded with indigenous trees

Temperatures: Seasons
Cool dry season (April to August):

Mean : Max. 26°C Extreme : Max.
Mean : Min. 10°C Extreme : Min.

Hot dry season (August to November):

34%¢
04°¢

Mean : Max. 31°C Extreme : Max. 38°C

Mean Min. 15°C  Extreme Min. 07°%

Warm wet season (November to March):

Mean : Max. 26§C Extreme : Max. 362C

Mean : Min. 17°C Extreme : Min. 12°¢C
Hunidity: Relative mean 621
Wind: Prevailing winds occur from the East at an average

speed of 5.6 km/second or 3.5 miles/second during
nine months of the year except January, February
and July

January ¢ East-North-East
February : East-North-East
July : East-South-East

Population: 238,000 (1969 census)
estimated close to 520,000 persons (1978 estimates)

LUSAKA : BASIC INFORMATION Illustration #28

1913 1929

1952

LUSAKA : STAGES OF GROWTH 22 Illustration #29
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Evidently it ig extremely difficult to meet future housing requirements in
Lusaka with available financial resources. To achieve the goal of providing
shelter to a maximum number of pecple it is of urmost importance to provide

serviced land on which pevple can build their own dwellings. It was noted

in the previocus chapter thar even these proijects fail ro provide housing to

nappropriate servicing

=N

many urban poor chiefly because of expensive and
standards which result in unaffordable repayment requirements. Therefore,
it is important to find cur how the standards of services for Site and

Services projects can be lowered thereby creating substantial savings.

in 1974, the average cost for plot in & Site and Services project in Lusaka

[

1
e

was about US $ 823, Presently, it is estimated that it would cost close
to twice that amount or US $1,650 per plot to provide the standards of
services. A reliable unit cost base for the year 1974 is available and
has been used for cost computations throughout this work and for the

illustrations of options. Illustration no.40 indicates such unit costs for

Site and Services projects in Lusaka.

Servicing options are presented on & prototypical lavout. This prototype

has been developed on the basis of
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Basic data of a prototypical lavout

Total area of land: 9.9968 hectare
Total no. of plots: 220
Gross density >

. : Z
Plots/ hectare
Average size of plot: 320 sq.m. L
Roads and open spaces: 29.58 percent
Regidential: 70.42 percent

The servicing options which have been assumed for Lusaka are listed below
and are presented in the following pages. It should be noted that the
preparation of the minimum cost option never precluded the possibility of

future improvements leading towards more conventional standards.

1. Water supply options
2. Sanitation options
3. Roads and storm drainage options

4. Electricity and street lighting options.



SITE AND SERVICEY sumvey suRveY Ko 6= ZAMETA

Unit Costs & Standards ™ oare; May 20, 197l

COMPORERT: DESCRIPTION/ STANDARD EPELIFICATION URIY gg%§ 3?5;’
pehc 4 uss
1. L&%D
lse Land icouisition n/s
Ze SITE PREPARATION 2/
3. PUBLIC UTILITIES
38. Water &EE&
Stendpipes @ 1 per 25 plots 12 mm G.8. pige -1 2.k
in overspill areas: 15w w n 2.7
Standpipes @ 1 per L plots 25 mm ¥ u = 3.6
in basie plots; 75 mz 4.C. ?igs 3 5.5
Individnal Qomnection of piped 00 mm 9 = Te3
water brought 10m inside of 150 me @ " n 12.7
plots for ‘normal! plots. X0 ma = v = 6.4
Average consumpiion 150 ipd. - 208 mm = # 7 18,2
Ailowance for schools, shops ‘etce, (Laying included)
30,000 litrss psr ha. Fltiinge, ete. add
20Z of total abova.
Fire Hydrant ne. 168.0
3b. Sewsrage
Pit latrines bullt by users in
the overaspill and gba,ﬁis" plots:
Individual waterborne connection | 100 == E@fﬁmge ?ipe " 13.7
ém?&gﬁg 3m inslide of plot in the | 150 == = 1644
*normal’ plots. 225 mm “ i m 25.5
&verage flow 150 ipd, 300 mm A.C. pipe m 36.4
Allowance for schools, shops ete.), 375 mm Concrete pipe = 1431.9
20,000 litres per hs. Inspection m: Boe | 81,0
Manhole 0o, 238,.0
Pumping Station I no. 19,000
Pumping Statien IT no, 98,000
Pusping Station IIT no. 126,000
open ditches earth drains n/a
34, Boads and Foo .
Overgpill arsas: 100 mm = 200 mm m 10 =
Gravelled hm internal road gravel thiclmess 20
system, no direct access to on 31 - Sm'wide
all plets; bitumenized énm roads {with L-2%m
bus routes. right of way)
Sits & Services sreas: 2«3.5m wlde foot paths
Gravelled Lm internzl road
gystem; direct sccass to all tar me 1.5
vlots. bitumenized 6m sccess roads.
Illustration #34




1. Water supply options

The cost of supplying water depends on the degree of service installed. The
principle to be adopted is a step~by-step upgrading of services, beginning
with a low-cost, and therefore low-level, service and ultimately reaching a
'conventional’ standard. This strategy assumes that a communal public
standpipe is installed in the beginning which supplies water to a group of
families who have to walk at maximum about 5-§ minutes to fetch water.

Eventually, these standpipes are extended to connect to individual houses.
Four options have been developed on the assumption that an urban water main
passes through the main street with sufficient water at a suitable pressure

to supply the community.

I. Water supply optiom: I (Illustration no.35)

A public water standpipe iz provided for every 110 families, each standpipe
has 20 taps (one tap for every 5-6 families). The maximunm walking distance

is about 190 meters or 5-6 minutes based on an average walking speed of

4 km. / hour. This is the minimum cost level and costs US $26.61 per plot.

I1. Water supply option: II {(Illustration no. 36

A public water standpipe is provided for every 37 families, each standpipe
has 6 taps (one tap for every 6 families). The maximum walking distance

is about 70 meters or a 2-3 minute walk. It costs US $53.98 per plot.

g

III. Water supply option: III (Illustration no.37)

A public water standpipe is provided for every 9 families, each standpipe

has four taps (one tap for every 2.5 families). Maximum walking distanc
is about a 1-2 minute walk. It costs US $104.45 per plot. 8Six firehvdranrs

are also provided.



IV, Water

supply option: IV (Illust

ration no.38)

Individual

connections and six fireh

cost of US $135.52 per plot.

vdrants are provided at an

installation
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WATER SUPPLY OPTION : I

* TInstallation cost/plot

* Maximum walking distance :

SR 200 mm ¢ water main
‘ stand pipe

: US $26.61

5-6 minuted

Illustration # 35



63

WATER SUPPLY OPTION : IT

* Installation cost/plot : US $53.98

* Maximum walking distance: 2-3 minutes!l

WE 200 mm ¢ water main
BN 150 mm ¢ water pipe

stand pipe

existing stand pipe

Illustration # 36
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WATER SUPPLY OPTION : IIIX

* Installation cost/plot :

US $104.45

* Maximum walking distance: 1-2 minutes

SSEN 200 mm ¢ water main
MEEE 150 mu § water pipe
AN 75 mm § water pipe
. stand pipe
®

fire hydrant

—

Illustration #37
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WATER SUPPLY OPTION : IV

* Installation cost/plot : US $135.52

200 mm @ water main

150 mm @ water pipe

75 mm @ water pipe

12 mm ¢ individual connection

fire hydrant
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Illustration # 38



WATER SUPPLY OPTIONS : LUSAKA SUMMARY

* Initial investment required for sequence A ......US $ 26.61
* Initial investment required for sequence B ......US $ 53.93
* Initial investment required for sequence C ......Us $104.45

# Initial investment required for sequence D ......US $l35.52

initial EIﬁﬂ;T
invest- Al
ment US$ fiTi

_i

: v.p S LM‘*

OPTION III OPTION:IV

Z'erH flelel o
H:IM‘ﬁUTHd
53.98 ,, mm'lu.'“-
OPTION III OPTION Iv
u’ﬁnrrL‘y_u_
;’i"f L hT
-t
104. 45 b

OPTION:III  OPTION:IV

MMMJW“WmhMMNH” - “_.W_.‘_*,_.__.:i; )
Y

LI 1
h.uH’\./I‘[ul

OPTION: IV

135.52

Illustration #39
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Z. Sanitation options

The cost of sanitation depends on the degree of service provided. 1In this
case the minimum cost option is a pit latrine and the ultimate level of

service is a sewer network.

Four options have been developed on the assumption that it is possible to
connect to an urban sewer network through a main collector pipe with
sufficient capacity to accept the additional flows from the community in

nitial option assumes that the porosity conditions of the

b

question. The

ground are favourable for pit £o function properly.

L. Banitation option: I (Iliustration no.40)

An improved pit latrine with a vent pipe equipped with a fly screen to prevent
odour and flies is provided for each plot. This option assumes that the
superstructure will be built by the residents and therefore the cost of the
superstructure is discounted. The cost of the pit latrine is US $37.54 per plot

{for cost calculations refer to Appendix : B).

11. Sanitation option: II (Illustration no.4l)

Pit latrines are upgraded to become pour-flush toilets with soak pits (it

is assumed that at this stage, there is more water available than at the

R

72.38

il
4]
2

o]
e
o)
[

vevious stage). The cost of & pour—flush toilet ig US
b g

N
oy
[

o

!

which includes the pit, pour-flush squatting fixture and the soak pit

excludes the cost of the superstructure (see Appendix:B).

111. Sanitation option: III (Illustration no.42)

The pour—~flush toilets are upgraded to become aquaprivi

fond

which is connected to a socak pilt. It is assumed

pit into

5
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that at this stage water is more freely available. The cost of the aquaprivy
is US $597.50 per plot (see Appendix:B). The cost does not include the

cost of the superstructure.

1V. Sanition option: IV (Illustration no.43)

The aquaprivies are upgraded by connecting them to a sewer with a small
diameter pipe as it can safely be assumed that sufficient water is available
at this stage. The cost of the small diameter sewered aquaprivy 1s

US $271.64 per plot.

At this stage aquaprivies function perfectly well and provide the same degree
of convenience as do flush toiletsy therefore, it is suggested that the

Site and Services projects not provide for conventional flush toilet level.
Although illustration no.44 shows the cost as US $347.81 per plot for
conventional flush toilet sewers, these costs are for comparision only and

serve to indicate the relative savings that can be made.
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SANITATION OPTION : 1

# Installation cost/plot : US $37.56
& pit latrine
& o &6 ¢ S¢ eo (e 6o © 00 o0
o el olo s °
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o e @ L= R - o ° e e 0 [« ] =]
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Tliustration #40
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SANITATION OPTION : II

% Installation cost/plot US $72.38

@ rour-flush toilet
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eje e[ oo | olo
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Illustration #41
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SANITATION OPTION :

v

* Installation

BB 225 § ¢

w150 mm @ s

seswe 100 mm § s

J manhole
M small dia.

ollector pipe

cost/plot US $271.64

ewer pipe

ewer pipe

sewered acquaprivy
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SANITATION OPTION : CONVENTIONAL

* Installation cost/plot US $347.81

B 300 mm (D sewer main
BEBE 25 m ¢ sewer pipe
R
0
m
T

150 mm § sewer pipe

manhole

flush toilet

|

o — R [
s ﬁu:nlr'u—u-d-:-nl. u!--u 2

) | =

! -

Tliustration #44
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SANITATION OPTIONS : LUSAKA SUMMARY

* Initial investment required for sequence A.......US $ 37.50
* Initial investment required for sequence B.......US $ 75.00
* Initial investment required for sequence C.......US $ 97.50
* Initial investment required for sequence D.......US $271.64

initial
invest-
ment US

37.50

75.00

97.50

271.64

;{ﬁ}; w 47
”’}’i it} mz!jnﬁ
uf h *t*‘ i
St tfu-mﬁu
OPTION.I

vt ete et |

.!zkiﬁ:f:x sl

OPTION:1II
Tk %] r?v*-:

-
-
Lo |
L

OPTION: IV

OPTION IV

ﬂnlnhp
QPT 3

Mﬂ
4414

1] posts (8
S

i -}
I -H-H-m- N'I'Fx'!""*'

OPTION:III

OPTION:IV

'ntm‘v

Illustration # 45
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3. Roads and storm drainage options

The cost of surfacing roads depends on the quality provided. The principle
of upgrading roads begins with a compacted earth surface which provides only
seasonal service and is ultimately converted to a conventional tarmac
surface. Initially, storm drains are open ditches on the sides of the
prepared road surface following the natural slope of the ground for rain

bullt up ditches which serve as storm drains

are provided with concrete culverts where regquired.

Five options have been developed on the assumption that the main street will

be a public transportation roure with iight commercial traffic.

I. Roads and storm drainage option: I {Illusrration no.46)

Only the main road surface is prepared with a gravel base to provide public
transport route facilities. Two additional roads are prepared with compacted
earth surfaces. Open storm drain ditches are prepared along both sides of

the roads and culveris are prepared at two intersections, The cost is
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intersections. All extensions in the clusters are finished with compacted
earth surfaces thus providing direct road access to each plot. The cost

is US $130.47 per plot.

iV. Roads and storm drainage option: IV (Illustration no.49)

All road extensions in the clusters are prepared with a gravel base and
accompanying storm drain ditches are provided with culverts at all intersections

and junctions. The cost is US $174.98 per plot.

V. Road and storm drainage option: V (Illustration no.50)

All road surfaces are prepared with tarmac with built up storm drain ditches
and necessary culverts of conventional standards. The cost is S $222.11

per plot.
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ROADS AND STORM DRAINAGE OPTION : T

*# Installation cost/plot : US $ 37.56

gravelled base surface
with culverts
compacted earth

with formed ditches

T

LU

.......

| || |

l

I O i

1

¥

1

lustration #46
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ROADS AND STORM DRAINAGE OPTION : II

* Installation cost/plot : US $ 72.38

tarmac surface
with built up ditches and culverts

gravelled base surface
with culverts

:
o= !
)
z 3
£ 3
:
5 &
E {:j
b s e e e e e

...................................................................................

............................................

ORI

Illustration #47
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ROADS AND STORM DRAINAGE OPTION : III

* Installation cost/plot US $130.47

m tarmac surface
with built up ditches and culverts

compacted earth
with formed ditches

Tlliuseration #48




ROADS AND STORM DRAINAGE OPTION : IV

* Installation cost/plot US $ 174.98

tarmac surface
with built up ditches and culverts

” gravelied base surface
pRecees with culverts

Illuscration #49
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ROADS AND STORM DRAINAGE OPTION : V

* 1Installation cost/plot US $ 222.11

tarmac surface
with built up ditches and culverts

Illustration #50
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RUADS AND STORM DRAINAGE OPTIONS LUSAKA SUMMARY i
*# Initial investment required for sequence A ......US $ 37.56
*# Initial investment required for sequence B ......US$ § 72.1%

* Ipnitial investment required for sequence C ......US $130.47 i
*# Initial investment required for sequence D ......US $174.95

* Initial investment required for sequence E ......US $222.11 !

i

i

i

i

s

initial
invest- i
ment US $ ‘
A
37.56 j I, | M 1
OPTION:I OPTION:V {
1 f”’,“f"r‘* g ‘p!
[ N SNEER AR SENY
: it oo i S
L oue . SR, - -
72.38 , R ——
OPTION:I1 OPTION:ILI OPTION:IV
' =T e -
R ST SMEEES THRSS Sy T o
c e e I Sk g T | s &
e e il g Tuegflom eyt (s -
‘ R aacs S s gl o] (o a—— %
130.47 LY | b Sl Ly 9 el i
OPTION:IIL OPTION: IV OPTION:V §
2
L 174.98 -t s k
§
OPTION: IV OPTION:V i
?
E | f
e
- ;
f 222.11 ™
OPTION:V f
ITllustvation # 5]
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4. Electricity and street lighting options

The cost of electricity and streetr lighting installations is a function

of the degree of service provided. Electricity and street lighting options
can eventually be upgraded to complete electrical services. Initially,
street lighting is provided only at intersections for security, and
eventually street lighting of conventional standard is provided at all

required points.

Only two options are developed for strest lighting and no options are
developed for electrical connections to houses. It is possible to provide
house connections to those who desire it from the beginning.

-

I, Electricity and street lightin option: T (Illustration no.52)

Street lighting at all intersections is provided. The cost is US $39.34

per plot.

I1. Electricity and street lightin option: II (Illustration no.53

Street lighting is provided at all required points. At this stage all
connections to houses should also be finished. The cost is US $44.80

per plot.
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ELECTRICLITY AND STREET LIGHTING OPTION : II

* Installation cost/plot US $ 44.80

" clectric distribution line
O street light

Xpee=  individual connection

1| 2l a]wlx

%
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options 1, II, & III )} is possible but not desirable, Most experiments
indicate that the former will only function effectively when sufficient

water is added, which usuvally implies ar least water tap on the plot.

Such combinations are indicated with an asterisk mark in Illustration no.54.

Once a financial limit is established, it is possible to choose a suitable

combination of options from the Illustrations presented.

The results of Iliustration no. 56 are indicated in a bar graph in
Iliustration no. 57 with income groups indicators. The graph indicates
the affordable combinations of options for a particular income group and

thus identifies affordable levels of services.

CHOICE POSSIBILITIES
Roads and Electricity and
Water Supply Sanitation . D
= UPPL e Storn Drainage | Street Lighting
I 1 I I
@ I Ii IL IT
o
5
i 111 I1T 111
jas
&)
v v iv
v

Tllustration # 54
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OPTIONS FACTTS AND FIGURES
I | COST/PLOT:US $26.61 P TIT/COST/PLOT:US $104.45
, P
' * public water standpipe é%?;£§ * public water standpipe
| Eaaa— for every 110 families for every 9 families
or 1 tap/5-6 families ok or 1 tap/2.5 families
- * 5-6 minutes walk * 1-2 minutes walk
’__“ .
3 11 | COST/PLOT:US $53.98 Iv_|COST/PLOT:US $135.52
= pree— T
& % 4 * public water standpipe “oi | * individual connection
e bob i for every 37 families ui within plot
2 I I | or 1 tap/6 families
=  aald
* 2~3 minutes walk * gix firehydrants
1 | COST/PLOT:US $37.50 TI1[COST/PLOT:US $97.50
nl T
PRt AN ‘
* pit latrine ! I %  aquaprivy
g ! I
- | LI | COST/PLOT:US $75.00 | IV COST/PLOT:US $271.64}
= [ Nram
AR | |
= "' | % pour-flush toilet % smail dia. sewer
_____ i i ! é
r e ‘
L | COST/PLOT:US $37.56 | 1V COST/PLOT:US $174.98
5 TaEsihy el
; : * main road gravelled J_~%~f * main road and
% f * secondary roads m e . B secondary roads tarmag
f 4 ¢
Lo compacted earth {L 1 !* ciuster extensions
gravelled
- e — > ' :
S 11  COST/PLOT:US $72.38 VvV (COST/PLOT:US $222.11
ZOf e
5 P ! | * main road tarmac gm;& !
= i * gecondary roads L =1
= ( i gravelled Do 3: { % all roads tarmac
= [ ——
= |
2 LIL | COST/PLOT:US §130.47 ]
(s |
o o * main road & secondary f
2 -~ in i roads tarmac ;
p:: mn :
& b * cluster extensions |
f compacted earth f
| I ICOST/PLOT:US $39.34 | IT | COST/PLOT:US $44.80
oo i o R S Sk SO S OE S R e L L
=l R |
. ; .QLMM%E * street lights at ali | | % street lights at
- I intersections | all points
S Ed | ) ;
g | | f‘
= ! i Al i

[1lascravion #



POSSIBLE COMBINATICNS OF COPTIONS

WATER SANITATION ROADS & ELECTRICITY  COST/PLOT
SUPPLY STORM ST.LICGHTS Us 3
DRAINAGE
I L I I 141.01
iz I it i 168.38
ir i I ir 173.84
I I Iz i 175.83
1 I TI 11 181.29
154 T 11 I 203.20
1I I i I 205.88
ir I I% i1 208.66
11 i I i1 211.34
I1I I T I 218.85
II1 i I 1z 224.31
II i1 iz I 240,70
Iz IT Iz T 246.156
iv I I i 249.92
111 1 83 I 253.67
v I I I 255.38
111 11 1 I 256.35
111 I T 1z 259.13
II1 i1 z iz 261.81
11e 111 1 I 278.85
III 111 14 11 284,31
v I iz I 284.74
v Iz I L 287.42
v i iz iz 280.20
111 1T i I 2931.17
Refer texwt on pages B6-87
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POSSIBLE COMBINATIONS OF OPTIONS (CONTINUED)

WATER SANITATION ROADS & ELECTRICITY  COST/PLOT
SUPPLY STORM  ST.LIGHTS Us $
DRATNAGE

26 v o 1 11 292.88
27 111 11 11 I 296.63
28 v 111 1 1 309.92
29 III I 111 I 311.76
30 111 111 11 1 313.67
31 1v 111 I I 315.38
32 111 1 111 I 317.22
33 III 111 I 11 319.13
34 1v I 11 1 322.24
35 1v I 11 I 327.70
36 1v 1 11 1 342.83
37 Iv 111 I 1 344.74
38 1v I 111 It 348.29
39 111 11 11 1 349.26
40 v 111 11 11 350.20
41 I I 111 1I 354.72
42 11 I 1y I 356.27
43 111 I 1v I 361.73
44 111 111 111 I 371.76
45 111 jsed I 11 377.22
46 1v 11 11 1 380. 33
47 1v 11 111 11 385.79
48 1v 1 v 1 387.34
49 1v I v I 392.80
50 11 81 1v I 393.77
51 11 1z 1v 11 399.23
52 1v 111 111 1 402.83
53 111 I v I 403.40

Iliustrarion #36 (continued)
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POSSIBLE COMBINATIONS OF OPTIONS (CORCLUDED)

WATER SANITATION ROADS & ELECTRICITY  COST/PLOT
SUPPLY STORM  ST.LIGHTS Us §
DRAINAGE
54 v 11z 111 I 408.29
55 IIr I v 1T 408.86
56 * TI1 111 v I 416.27
57 % IIt 431 v 1 421.73
58 v IT v I 424.84
59 v Ix v 11 430.30
60 v I v I 434.47
61 v I v I1 439.93
62 IIr I v 1 440.90
63 111 Ir v 11 446.36
64 v 111 v I 447.34
65 v I11 v I 452,80
66 * 111 111 v I 463,40
67 * T11 111 v 11 468.86
68 w IT v I 471.97
69 v Iz v I 477.43
70 v v I I 484.06
71 v v 1 T 489,52
72 v 11T 1 494 .47
73 v 111 v 11 499.93
74 v v II I 518.88
75 1v v Ir i1 524.34
76 v v Irt I 576.97
77 v v 1441 I 582.43
78 v v v I 621.48
79 v v v 11 626.94
20 v v v I 668.61
81 v v v 1 674.07
11 # 56 {concluded)
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It

appears from this study that :

v

The income level group 1 (one) having US ¢ 1

(W2

per month income {(for
income groups refer Illustrarion ne. 30, page 55) cannot even afford
the most minimum level of services,

The income level group 5 having US $ 75 per month income can afford
a conventional standard of services.

The graph also indicates affordable combinations of options for
intermediate income groups.

The income level group 2 having US $§ 30 per month income can afford
combinations of options up to no.19: income level group 3 having

US $§ 45 per month income can afford combinations of options up to
no.54 and income level group 4 having US § 60 per month income can
afford combinations of options up to no.75.

It may be possible to provide combination of options no.l representing
the most minimum level of services if the prospective residents’

labour help is ohtained.

93

w



Appendix :

DESIGN AND ENGINEERING

A Site and Services Standards of Zambié;'

ST
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STANDARDS TO BE UTILISED

IN THE PREPARATION OF THE SECOND AND SUBSEQUENT

HOUSING PROGRAMMES

Gategory

1. Residential

OF THE SECOND NATIORAL

PN

f Secon nt;ogﬁl

Standard ggtorminod for Second
an uosd .I:L!__O%#
o o1
y 37T}

a., Plot area 32k u.a,
b, Plot Diension A2u, % 27w, 3938 of these
’ aueuggufﬁ ' i t#g getpiags
WS 13 unter @
Eu any residentis E:rgﬁg. §gg nere
than21q§ of the plots may be below
3248 and gyot more than 10% may be
above 32im’ gubject to & sinisue plet
area of 300a. and a maximus plot area
of 350m2
¢. Building Line Pront Building Line Js.
Rear Building Line 3a.
Side Building Line 1.5=.
4. Plot Coverage 40% maxisum.
2. Pattern of Res;dent;;; Layout
a. Vehicular access to All Plots to have a road frontage.
plots
be. Double banking system No double banking.

3, Educational facilities

a. Pre-schools
i. Age group of children 5 years to 7 years.

attending

ii. Number of Children
per school 100.

iii. Population served 2000,

iv. Plot aree 0i5 ha in a convenient location. The
in hectares existing conditious in respect of the

5-&%&;‘2255-
i. group of children

attending

jocation and establishment of pres~
schools are to prevail pending .the '
re-drafting of the Day Nurseries Act
Cap. S5k

7 years to 14 years.

2/"‘... t
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e & - 2 .
iies Mumber of streams 1 2 3 &
1ii, Number of pupils 280 560 840 1120
iv. Population served 1500 200 8500 8000
v, Plot ares in
heetaras Arsa
(Excluding teachers _
housing)
4 1s2 ha,
2 1.8 hag
3 2.4 hag
& 3.0 ha,
¢. Day Secondary Schools (
i, Number of Pupils 1120,
ii. Population served 20,000,
iii. Plot area in
hectares 5 ha.

Teachers houvaing to bz provided
cutside the =mite and high cost plots
te be provided within the regidential
ares where the Day Secondary Schoecl
is located,

4. Boarding Secondar The Ministry of Education is to be
Scheols consulted in order to determine
acceptable standsrds for these schools.

ko

2. Health Subecentrs

i. Population served 10,000,
ii, Plot area in
hectares G.1 ha,
S¢aff housming to be provided outaide

the site,

S Commercisl Facilitiese

&e 32‘2&&5 )
i, Floor area per
1000 population
ii. Number of shops per

mS - 50082,

1000 population 3.
iii, Cistribution of :
shops 2gshops in local sub-centre and 1 shop

{n néighbotrhdod centre,

Be
i. Number of stalls per
1080 population 15
10 s2talle iz local sub-cenire and 5
stalls in neighbourhodd cemire.
ifs Ares of siall Z8m

gg&%s&ﬁ!



G

de

Licensed Premises

i, Bars and taverns

Petrol Fillin
Stations.

i. Population served
ii. Flot area in
hectares

Service Industr
Smoll Workshovs.

ie Fopulation served
ii. Number of workshops

iii. Plot area in sguare

metres

Large Workshoops

ie Bopulation served
iie Number of workshops

iii. ilot area in scuare

C metres.

6, Administrative Facilities

=
be
Ce
de
(-

Council Offices) i. Popu
Party Cffices )} lationm
Folice Station } served
Police Post 3 ii Plot
Post Office } area in
hectures

7e Socisl Pacilities

=

Community Hall

ie Population served

ii. Plot area in

hectares

56

Determination of standard deferred
pending clarification of Government
policy in regard to the
establishment of such a use.

20,000

gc? hag iﬁ é}g haé

1000
g
SOm? to ?OOm?

1000
3

400m° ~ SOsze

Both ssall. hnd large workshops
should be located on the periphery
of the residential area to be served.

20,000 to 30,000

1 ha.

1f a Police stotion is required in
addition to a Police Post an
additionnl I hectare is to be
provided, Staff housing required
in conncetion with the Police
Btation to be provided outside the
sites

10,000

G.15 ha. to 0.25 ha.

The plot size may be increased to
0.3 ha. if additional sports
facilities are to be provided within
the plot.

%jaeéé



8.

a.géu
be Places of Worshi
i, Population served 2060
iil. Plot ares in
hes%&rgg §a§§ &ﬁt

¢. Public Conveniences

Recreational and Entertaine
ment Faeilities

2. Public Open Snsce
Childrens Plaveround

i« Population serves
ii. Area to be provided
in hectares
laving Fields
i. Population served
ii. Area to be provided
in hectaree
Parks
2y 4
i. DPopulation merved
ii. Area to be provided

in hectares

Parking Evnaces

a, Community Half

Be Health Sub-Centre®
Ce HMarket

de Offices

e, Places of Worship®
£. Schools®

g Shope

e Zicensed Premiszes
{Bars and taverns

2% %%&

Provision to be made for each gex
both a2t the loeal sub=centres and
the neighbourhood centre,

1000

0.6 ha, ‘
Of this provision 0.1 ha. to be for
tot - lots™

10,000

2 ha

Within this provision a

football pitch should be provided
for every 5,000 persons.

1oper 10 seats

1 per 5 beds plus 1 per staff

menber 2

1 per 300m flcgg area

1 te 2 per 100m™ floor area depending
on location of offices,

1 per 10 seats

T per classroon

&n sdequate set down and pick up area
should also be provided outside the
school area. 2

2 per shop or 1 per 30m" retail sales
L0788 .

1 per 108" floor arvea.
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0. Roads

Clssgification and Standards

-5 e

8, Primar ﬁgstfi%&tere

65 Kph,

i. Design Speed
ii¢ Number of Lanes Dual 2 or 3 lane.
iiie Traffic capacity 6000 pu.ceu per hour.
iv, QOverallreserve %0m,-to 40m.
v, Width of tarred/
- gravel surfdace - 12/15m. (for two lanes in each
. ‘ &ireﬁtzen)
> 3
. vie Minimum gravel !
thickness S00um.
vii, Plot access Hot permitted.
viii, Central reservaw
tion bm, to Sme
be Main Distributor,
i. Design speed 60 Kphe

Single carriageway 2 lane or 4 lane,
1500 peCsus per hour, .
2km. for 2 lane 36m. for 4 lane.

ii., Number of lanes
iii, Traffic capacity
iv. Overall rescerve

v. Width of Tarred/
gravel surface
Vi, Minigum gravel
‘thicknesas
vii. Plot accdess

¢. Local Distributeor.,

ie
idie
iii.
ive
Vs
o vie
Viio

de

Design speed
Number of lanes
Traffic capacity
Overall reserve
Width tarred/gravel
surface -
Minigum gravel .
thickness B
Plot access

Agcass Road and

‘§ﬁ§~éewsaeﬁ

i
ii.
iii.
ive
Ve

Vie

vii,
viidi,

H.B.

Degign speed
Humber .of lanes
Traffic capacity
Overall reserve

Width Tarred/gravel

surface
Minimum-gravel .
thickness
Plot acaess :
Guiaéﬁéaac zsﬁgth

Vbéﬁi

6m/6.5m, .for 2 lanes.

200mm,
Hot permitied.

%

50 g?ﬁ @ N
Single carriageway 2 lanes.
500 pecouy per houref .
20m,

6m,

 200mm,

permitted.

30 Kph.

Single carriageway 2 lanes
50 to 100 pscgu‘ per hour
12m,

150mm 4
permitied,

-Z208n. maximun,

In all t&a above cases the tarriageways are to be

centrally 1saate§ within the overall reserve,

Ee

ﬁcsessﬁﬁa;s

It was determined that such means

of access to picts was not



o 6 -

acceptable and should not be utilised
in the Second and subsequent Housing

Prograumes,

fe Segregated Pedestrian
@ags
i. Overall width 3m minioum,
ii. CGravelled width 2m. minimum,
iii, Minimum gravel
thickness 100mm,
g. Turning Space
i.Cul=de=sac "heads" 15m, x 18m. hammerhead.
hy, Cross=fall or Camber
i, Tarred roads 1 in 40
ii, Gravel Roads 1 in 32 to 36 carriageway.,
1 in 25 shoulders,
is 10m, minimum,
11e Storm YWater Drainape
a. Method of drainage Open channels,

b, Position of channels Higher side of road.

g

= 4572

£ + 30 where

intensity of rainfall in =m.
% minutes,

¢s Hun off formula

]

e e
i

ie Mazimum permit
H

of o gide *V 200mm,
ii. HMinimum gradient T in 200.
iii. Maximum gradient Dependent on site conditions and
channel treatment.

e, Yelocity in Drains

im per second,

i. Minimum velocity
ty 2m per second,

e
ii. Maxinmum velonei

f. Travezoidal Drains

- . e
1. Minimunm base width B50mm,
s 2 & = % Fs “
ii. Hinimuw side slope 2 to 1,

?f@@a%e@@
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ge Culverts

4, Minimum culvert diameter E00mm, -
ii, Thickness of concrete

- ved and surround. 150mm.
i1ii. Height of head
walls 200mn, mininum,
ive Width of culvert Sm, with 4m. minimum width

between head walls.

12. Water Supply
Design Datae
8. Pepr capita average 1500 litres per plot per

. domestic consumption day subject to review in light of
current studies.

b. Peak load factor 26254
f' i ¢c. Minimum pressure in
’ distribution system 10me
d. Maximum pressure in
distribution systenm 30m, (This figure should be
. regarded as a gulde
gather than an absolute
maximume )
Pipes
a, Type of pipe in
reticulation Asbestos Cement pipes.
b, Type of pipe for
house conneciion Galvanised irom.
Ce Minimum diameter of
pipes in reticulation 75mme
d., Minimum diameter of
service conpection.
Low cost housing )
Medium cost housing) 12mm.
) High cost housing )
e, Location of pipes Ts be located in road reservé.
Ancillary Fittings
as Wnter meters Water meters to be provided to all
plotses
be DBulk metors Bulk meters to be installed for
) each distribution district,
ces Fire Hydrants To be at maximum intervals of 200m,
de &ir‘Valves At all ridge points on trunk mains.
es Sluice Valves it the junction of main feeder and

trunk mains.

35&&635
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Sewerage.
Dezign Data,
&, FHate of flow:
Low cost housing )
Medium cost housing)
High cost housing )
. Allowance for schools
cs . Peszk flow
d. HMinimum velocity
¢. Haximum veloecity
£. HMinimuw dismeter of
house connection
gs Minimum diameter of
sBeYar,
he Position of sewer

Pipes and Joints

8o

Be
o

Pipe materials

Cover to sewer
Pipe bedding

Jdointe

holes snd Insnection

hambers

Minimum depth of
manhole

Minimum depth of
inspection chamber
Maximum spacing of
manholes

Location of inspection
chanbers

Maximum spacing of
inspection chasbers

Construction of manhole.

Manhole cover

Location of manholes

Minimum Gradient

Y

Be

R &

w5,

Lateral or house
sevey

Terminal lengths

Normal lengths

gincering Specification

80% of water supply per plot,

To be based on student population,
L x Dry Weather Flow,

Oe8m. per second,

2.2m. per second,

100nm,

150mm,
The sewer will be 2m. from the
rear of the plot,

Abestos cement, concrete or salt
glazed pipes.

im. to 1.2m, under traffic loads

Pipes below 450mm. diameter %o have

granuiar beds,

ALl pipes above 450mm. diameter to be
embedded in concrete.

Flexible joints except where
concrete surround is provided.

m,

500mm,

90m., and at every change of
direction and gradient.

5m. inside rear of plots

1 inspection chamber in each plote
Pre«cast concrete rings or brickwork.

Cast iron lids or pre-cast concrete,
2 metres inside rear plot boundary.

T in 5*%35

0 e b
& 0
3

et

[#]
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Appendix : B Caliculations

Water Supply Options : Calculations

Option : I
. . Unit rate Extended price
Item GQuantity Unit Us $ us $
200 mm ¢ pipe 296 meter 16.40 4,854,40
Tap outlets 40 no. 25.00 1,000.00

Total.veveeene..US $ 5,854.40
Total no. of plots : 220

cost/plot : 26.61 (US $§)

Option : II

. e Unit rate Extended price
Item Guantity Unit Us § Us $
200 mm @ pipe 296 meter 16.40 4,854.40
150 mm § pipe 482 meter 12.70 6,121.40
Tap outlets 36 no., 25.00 300.00

Total...eveow...US $11,875.80
Total no. of plots : 220

cost/plot : 53.98 (US §)



Option : IIX

Unit rate

Extended price

Item Quantity Unit us ¢ Us §
200 mm @ pipe 296 meter 16.40 4,854,40
150 mm & pipe 582 meter 12.7¢ 75391.40

75 mm ¢ pipe 1,332 meter 5.50 7,326.00
Firehydrants 4 no. 168.00 1.008.00
Tap outlets 96 no. 25.00 2,400.00

Total no. of plots : 220

cost/plot

Option : IV

104.45 (US $)

Total...........US $22,979.80

Unit rate

Extended price

v P s
Ttem Quantity Unit Us $ Us $
200 mm @ pipe 296 meter 16.40 4,854.40
150 mm § pipe 582 meter 12.70 7,391.40
75 mm § pipe 1,332 meter 5.50 7,326.00
12 mm ¢ pipe 3,848 meter 2. 40 9,235.20
Firehydrants 6 no. 168.00 1,008.00
Total.eovaseennas U8 $29,815.00

Total no. of plots 220

cost/plot ¢ 1
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Sanitation options : Calculations

Option : 1

Item Quantity Unit Uné; ;ate Exteggeg price
Pit digging 5 cu.m. 3.50 17.50
squatting plate no. 20.00 20.00

in concrete

Total...oveeee..US § 37.50

cost/plot : 37.50 (US %)

Option : II

. s Unit rate Extended price
Item Quantity Unit Us $ us $
Pit digging 5 cu.m. 3.56 17.50
Pour-flush 1 no. 40.00 40.00
fixture
Soak pit 1 no. 17.50 17.50
digging

Totalesseseee...US § 75,00

cost/plot : 75.00 (U8 $)

Option: III

, I Unit rate Extended price
Item GQuantity Unit Us $ Us $
Holding tank 1 no. 40.006 40.00
Fixture 1 no. 40,00 40.00
Soak pit 1 no. 17.50 17.50

Total..eoeveo...US $ 97.50

cost/plot ¢ 97.50 (US §)



Option : IV

Item

Quantity

Unit rate

Extended price

Us 3% us $
225 mm @ pipe 296 meter 25,50 7,548.00
150 mm @ pipe 692 meter 156.40 11,348.80
100 mm ¢ pipe 2,572 meter 13.70 35,236.40
Manholes 18 no. 238.00 4,284,00
Inspection
¥ 15 no. . U

chamber o 15 no 84,00 1.344.00

Tetal...........US 59,761.00
Total no. of plots ; 220
cost/plot : 271.64 (US $)
Conventional sewer
" ] e . Unit rate Extended price
Item Quantity Unit Us 8 us §
375 mm @ pipe 297 meter 41.90 12,402.40
225 mm § pipe 692 meter 25.5C 17,646,00
150 mm @ pipe 2,078 meter 16.40 34,046,40
100 mm 2 pipe 496 meter 13.70 6,795.20
Manholes 18 no. 238,00 4,284,000
Inspection 16 no 84.00 1,344.00
chambers

Total..oev.vunn, Us $ 76,518.00
Total no. of plots 220
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Roads and Storm Drainage Options : Calculations
Option ¢ I

. . Unit rate Extended price
Item Quantity Unit US $ Us $
Compacted 588 meter  6.50 3,822.00
earth 6m. wide
Gravel 296 meter  15.00 4, 440.00

150 mn tk. & 6m.

Total no. of plots : 220

cost/plot ; 37.56 {(US §)

Option : II

Total...........US § 8,262.00

. . Unit rate Extended price
Item Quanﬁlty Un}t Us §  us ¢
Gravel 130 mm tk. cgq meter  15.00 8,820.00
6 m. wide
Tarmac 296 meter  24.00 7,104.00
6 m. wide

Total no. of plots : 220

cost/pleot : 72.38 (US %)

Total..e.eveee...US $15,924.00
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Option : III

, s Unit rate Extended price
Item Quantity Unite Us ¢ Us §
Compacted -
- 1,152 meter 6.30 7,488.00
bm.wide
Tarmac 884 meter  24.00 21,216.00
6m. wide
Total...... 2e0..US $28,704.00

Total no. of plots : 220

cost/plot : 130.47 (US $)

Option : IV

A s Unit rate Extended price
Item Quantity Unit Us $ Us
Gravel 150mm tk. , .., meter  15.00 17,280.00
6m. wide
farmac 884 meter  24.00 21,216.00
6m. wide

Tetal no. of plots : 220

cost/plot : 174.98 (US $)

Total...........US $ 38,496.00

Option : v
. . Unit rate Extended price
Item Quantity Unit . . P
s ¢ P
Tarmac ém. wide 2,036 metrer 24 .00 48,864,00
Total....veunns. US $ 48,864.00

Total no. of plots @ 220

cgt/plot @ 222.1

ot

GEIED

e
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Electricity and Street Lighting Options :

Calculations

Option : I

Item GQuantity

Unit rate

Unit

Extended price

Us § Us $
Electrical -
- 220 no. 35.84 7,884 ,80
connections
Lamp posts 16 1o, 48,08 769.28

Total no. of plots : 220

cost/plot : 39.34 (Us &)

Total...........US § 8,654.08

Option: I1I

. e Unit rate Extended price
Item Quantity Unit Us $ us §
Electrical
connections 220 no. 35.84 7,884.80
Lamp posts 41 no. 48.08 1,971.28

Total no. of plots @ 220

cost/plot : 44.80 (US $)

Total.....

US § 9,856,08
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Affordable costs and Income level roups ¢ Caleulations

To find affordable services cost for the different income level groups

the following formuls was used:

P = A x UPW

Where,

P = Present

A= Uniform
cost is
15 Z of
Zambian

of this

worth of annual payments

annual payments available towards servicing of plot (land
zZero).

the annual income of a household is considered by the
authorities as the ability to pay for housing. One third

goes for servicing of plot; therefore 5 7 of the income

represents the uniform annual payment.

UPW = Uniform present worth facror

The uniform present worth factor for a 5 % mortgage and 30 vear

period

Income level

is 15.37

roup : 1 (annual income : US $ 180)

P

it

180 x 0.

P

]

138.33 (

Income level

05 % 15.37
us §)
roup : 2 (amnual income : US $ 360)

[

P 360 x 0.

P

]

276.86 {

Income level

05 x 15.37
Us $)

roup ¢ 3 {annual income : US $§ 540

P = 540 x 0.«

P = 434.99 (US §3

Income level group : 4 (annual income : US § 7203
P =720x 0.05 x 15.37

P = 553.32 (Us &

Income level group : 4 (annual income : US & S00)

v

= 900 x 0

Bl

Bt
(a8
W
}n ok
o
LAt
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