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The growth of urban centers céntinues to outstrip the

6
’

ability to supply dwellings and urban services in many - 4
N .

s g

African cities which have limited financial resources.

<t marrztn e
s

It is becoming increasingly hérder for the urban poor ° . {

°

'to acquire an affordable dwelling which is a basic
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. necessity. To put housing within the reach of these b }
}

people it is essential to develop ways of:reducingfthe
investments by lowering the standards of services. e, ;
— . - |
1
1

<
The 'present Eéesis examines sg;h a poésibility and
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. outlines specific options for Lusaka, Zambia. .
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. des services urbains dans beaucoup de villes africaines
dont les ressources financidres sont limitées. Il devient
" de plus en plus difficile pour les mal de la ville
’ d'obtenir des logements abordables, biej 1 s'agisse
d'un besoin fendamental. Pour mettre 1" habitation 3 la
portée de ces gens, il importe d'é&laborer des moyens de
\ - 'y - -
' - . réduire les mises de fonds en réduisant les normes visant
v .
des services. La pgfsente thése cherche a|é&tudier ces !
. !
"possibilité@s et A &baucher des choix partifuliers & i
. ' » Lusaka, .au Zambie. . e
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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.
. ' . \

E Housing for the poor is usually costly in relation to their incomes and

therefore it is extremely difficult to make enough provision for housing.
rd

_The prov:i:sion of a plot on a parcel of land which is serviced ?with related .

4

e | ek e e €

infrastructure, normally referred to as Site and Services programmes, is

,

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

to meet the set targets with available financial resources.

o
)
»

” . , .
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L v Inappropria;tetgservicing standards are a major cost item for such programmes

.+ forming the rpri;icipal barrier in achieving goals. Public. authorities can

\ minimize the costs by providing affordable standards of services ‘at the - ‘
- - initial stage. The present: study exhmines the possibility ‘of lowering the

L inidial standards of services for Site and Services projects. and identifies’
b

i o -

. workable options for long-term upgrading. ' o
w |
%e ' . v !

\
This stt;dy does not p‘fopose to reduce,the standards of services to be
L

.

1

provided. Rather it examines and outi\ines a method of reducing initial
\

1

investments by lowering the servicing étandards at the initial' stage while

&

7 4 b N5 8, B

! - * vhaintaining the possibility of.upgrading them at a later date without ) '

1

a

1 Dprecluding any of the previous works. Hence, different servicing optiors

1 : N .
‘ may at first incorporate a low level of service which permits subsequent

v

upgrading. h ) b ’ 3

0 . i

-

1

O . - Options discussed in the study are not to be considered as alternative |

4> = ’ |

°
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solutions since all options allow future upgrading without loss or
damage to present installations. For example, if a standpipe dis initially

installed with several taps to supply water to a,"group of families, but °

'

allows fdr future upgrading to a greater number of individual.connections,
initia}l costs -are reduced. The main point to remember is that the minimum

cost option should~never preclgde 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

< ©

' sipes, different options can be applied at different’ stages. The study
demonstrat{es that the cost ratio between the lowest option and the 3
conventional one for water supply may be as h::Lgh as 5.1 : 1 . There is

. clearly the possibility of considerable savings in the initial development

costs of the Site and Services projects. v :

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 idéntifies practical options in general. In the third and.

o

the last chapter these .options are translated oh a.prototype layout in the

v

, specific case of Lusaka, Zambia, based on aboyt 20 months'. work experience
- .

during 1974 to 1976. ’

\‘ , . A
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AFRICAN LOW-COST HOUSING :
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»1.1 Low-cost Housing in Africa and Related Issues

- . One of the basic neeéds 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 di'fficult, particularly in urban centers, to

‘—Mm«c—m«wrgr € e S, TATHANED e TERY

acquire a shelter which can satisfy even minimum requirements with available

financial resources:—Countries in the African continent are no exception

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

~

related topics which demand a closer study.

e e R T e g = g T

o plewn e
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Urbanization in Africa

In sub-saharan Africa, urban growth and economic development are essentially:

[ESCE TN

¢

, twentieth century phenomena. 'Thge traditional form of settlement was the

"

ashifting village or hamlet which was mainly rural in charactet. The

T

settlements that can by any definition be classified as urban places were
> . » N < .

settlements inhabited by chiefs who attracted some craft specialists around
them; but such settlements can hardly be defined as urban by‘any -

internationally set oriteria. Furthermore, with the advent of colonial

' . . 1 . -
rule, such settlements declined 'in status.” Most of the present’ urban

centers ,in Africa are essentially the product of colonial rule and therefore
i <

urbanization in sub-saharan Africa was largely al rzzsponse‘to the needs of

>

colonial economic policy. Today African urbanization takes place within a
A -
variety of political frameworks and the diverse accompaniment of problems

demand at terttioq.
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Africa was a late starter in the urbanizing procesg and remains the least

urbanized of all the continents. Consequently Africa has the highest rate

. 1 ; ‘
_of urban growt%vin the world. Urban and rural population estimates of the

]

world and Africa gre presented in illustrations 1 and 2 respectively.

] ) ° i

Estimates indicate that urban growth represented in percent increase, ¢

between 1900 and 1950 was 629 for Africa, 444 for Asia and 254 for the

of

+

a

‘world at large.2 However, the annual rate of urban growth! in Afrita

<

between 1850 and 1950 was only around 3.9 percent compared with 2.6 percent

for the world as a whoIE.3 One of the rgas&és“%or this urban growth can -

be attributed to the migration of people from rural -te urban centers for a

variety of reasons. The rural to urban mig%atidn trend comprised.about

N :

)
51 percent of the increase in the total urban population

the period between 1970 and 1975.4

in Africa for

Although milration is cleatly a factor

in Africa's urbanization process, it poses a different problem from that

o

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

‘the labour needs of industry.

4 2

&

In the last twenty years, the populasioh of most urban centers in Africa

morxe than doubled, §nd in some caseg tripled. For example, the urban

.

populatign of Zambia grew approximately 21 times faster than the rural, and

)

around 4 times faster than the natiomal population between 1963 andvl974.5

However, the difference in these growth rates is largely the result of

migration from villages to urban centers. For ex ple, 77.1 -percent of

“Lusaka's growth could be attributed to migration fior the

i

years 1968-1969.°

The. direct effect of this population increase in the urbanlcehters was felt

in the ﬁousing sector. Traditional methods of prpviding housing did not

4

heavy investments in infrastructure for related'services.

cope with the demand. The provision of housing is complex and requires
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Housing Requirements

A continuous ‘increase in the supply of hﬁLsing sto;k is needed to cope with
the increasing urbafi population. Failure on the pért of concerned
authorities to provide an ample supply of housing results in innovative
solufions by people themselves. One s;ch solution i; the squatter
settlement whichﬂis a feature common to all urban centers not only in
Africa but throughout the developing woriﬁ. In order to increase ghe supply
of housiné:continuously,‘it is imperative, that the coﬁcqrnedigughorities

[4 &

have accurate estimate§ of housing requiréments, adequate financial’
reséurces, technical capabilities and appropriate strategies.

AN
It isaestimated that the urban fopulation during the period between 1960
and 1975 was aroind 76 million or l913’pe§pent of the total population of
Africa.9 The total urban housing requirements for the- same period are
estimated to have been 1l.4 million dwellings. Little is known about how |
well 'goals in urban housing were met for the period between 1960 and 1975, .
but it 1s calculated tﬁat 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 populatlon.lO "It is obvious
from the high percentage of squatter populations that the housing

N -

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.11 Accordingly the total estimated

urban housing requitemen;s will‘be approximately 50 million dwellings. To

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

P
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will be needed. In 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.

, L

-

P

Low-cost Housing and The Serviced Sites Approach

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

governments in developing countries which are especially aware of the

importance of housing to urban and national economies. The housing ‘sector

o
° 3

plays an important role in social welfare, thus a positive housing policy
makes. a substantial contribution to economic development and socizl welfare.
i &

Despite. the importance of the housing sector, the housing conditions in

many cities remain a major problem. o . _

¥

A decreasing ptoportion of the urban population has benefited from the

efforts of urban housing aﬁthorities. Therefore a growing proportion of

these urban populations have developed housing solutions in the squatter

o

settlements which are outside the jurisdiction of the authorities *
- [

v

responsible for meeting housing needs... Thé most common function of the

«l{
squatter settlements has been to provide housing for the lowest income

SR b i b e ok 5y o

groups of the urban population. Squatter settlements provide shelter to

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

'

Housing policies for the urban poor have typically qtress7g the public
supply of fully ser&iced 'standard' housing units. The construction costs
of such 'standard’ housiﬁg units re;ult in very high rental or-financing
costs that a?e much beyond the means of the majority of the urban population.

The only way to make such policies operative is through subsidies but such -

subsidiesido not allow replication of projects. Furthermore, the economies -

)

~ t
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. ' of developing countries cannot afford to provide subsidies.

L T

qj The policy makers realized that urban growth continued to outstrip the

public ;eetor's ability to supply housing units. This understanding caused

o ae s

‘ most countries in Africa to abandon complete reliance ‘on conventional public

- _housing methods’ in favour of the exploration of self-help approaches to

. urban&ﬁhelter. The 'provision of serviced sites is ome such approach.

N

The provision of serviced sites, widely known as the Site and Services :

. A\ -

programme, satisfies needs at many levels in that it stimulates maximum

Shewwns

private involvement in shelter development with minimum public expenditure.

o For most developing countries this approach provides the only realistic

[

method of substantially alleviating housing shortages. The Site and

N
.

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

-
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1.2 Site and Services Provision A

3 .

The inefficient use of available resources is evident in existing pattermns

-

of urban development. This problem is well illustrated in the pattern of

squatter settlements. 'More often than not, sites-of squatter settlements
\ R

prove both expensive and difficult to supply with necessary services: water

supply, sewers and roads. Evidently, supplying services at a later date is
. - oo

more costly than directing the pattern of development through planning. "

~ )

Tha 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

»
o

case, the concerned authorities redirect their efforts in order to provide
4

utilities and services on urbanized parcels of land. Such provisions are

-

currently referred to as Site and Services programmes.

¢

G
The construction 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
i

community demands more technical resources and more collective effort.

Therefore, the construction of services will always be institutional.

Other Similaf Concepts '

The inception of the Site and Services concept can be traced to tPe

"dissatisfaction of the concerned authorities with the performéncg’of their

housing schemes in dealing with slum clearance, resettlement housing or

low~cost housing. Housing policy makers were forced to rethink issues

because their policies incurred financial,.problems and failed to achieve
J .
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goals. One important concept that emerged from t}}s 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 constrwftlon could be directed relatively quickly,

and controlled through legal ownership of land with the installation of

K

urban utilities and services. The development.of these two‘important ideas
defines the basis for the present Site and Services concept. Tipple cites

« N N < °
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 contractorg' settlement of
19 dwellings close to the official housing area, #as provided with
water at three standpipes by the council. Hotuseholds 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 area from adjacent council
low—cost hou51ng. Political pariy,officials 'allocated plots',and
shopkeepers established businesses. The resultant settlement, four
months after the first resettlement, numbered 1,800 dwellings under ®
construction and was aptly renamed 'Ipusukilo' (meaning 'refuge'). The
generally high quallty of hodge construction indicates that the people
feel secure and with subsequent upgrading, the area could form‘a

useful addition to the Qfficial urban housing stock. This spoﬁtaneous
grassroots movement added more dwellings to the housing stock of Kitwe

than the city council had planned between 1971 and 1974?12

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 joinéd 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

A & ' '
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implemented in some cases in different parts of the world. Although the
details of eacggapplication vary slightly and are distinctive, they all
bear a striking similarity‘to that of the Site and Services approach.” The '
term "basic sites” is linked with the concept of Site and Services since
. ¢ . - .
prﬁvision is made for basic services only. Tiggle‘has proposed a concept
of planned informality.13 It is so described because a square area largs
endugh. 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 eEonomy in laying future services. Similarly the concept of _

. .
urban villages-also promotes informal growth, while retaining control to

B

ensure the easy supply of services at a later date.

B

4

Meaning of Site and Services Projects

Site and Services projects are aimed at stimul;ting maximum private
involvement inn&wélling’deve}opment using minimum pubiic expenditure.
Public expenditure and public action are directed to the goal of removing
constraints for people who have demonstrated an ability and willingness to
house themselves. Public expé;diture and action provide land,
infrastructure and in some cases buizding'maéerials or financial loans to
?urchase such materials as are requigsd for’ the construction of a dwelling.
Serviced urbanized land is normally sold, or leased at long terms, to
individuéls or occasionally to groups. The construction of the actual
dwelling is left to the individual. This opens the possibility of organizing
self-help or m;tual self-help or retaiging small contractors s%ch as brick

1ayers, carpenters and artisams to build part or all of the dwelling unit.

.

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

development of land that is levelled angdprovided with access roads, drainage,
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water supply, sewers and electricity and sold or jeased to the prospective

resident who builds his own dwelling. The essential services of water

- * v

» supply, access roads, sewers and electricity together'with street lighting
may vary in'degree and depend on the standards acceptable to the“community. )
JThe site loca;ion for such a-project is of critical importance in relatiom

‘ to its distance from places of employment.and the main. business disttict of
-

-

o M v L.
the city. A Site and Services project is graphically expiained in

4

41llustration RO . 3. -,

-y %

¢
Since the development of a cohesive community cannot rely on the construction

of housing alone, social’'amenities, coT?unal ser%;ces and the-generation of

-~ W [

employment should be considered in the eventual projéct., These services

i

usually include schools, police posts, health centers,'community halls,

refuse collection service, markets and fire protection service. . .x

. . .
g -

roA’ - . ~ " ¢
!’ o . '
In summary Site and éervices projects are balanced programmés based on. self-
g g
help and progressive%improvement and, ;%\:hls way“\they are geared to the

A

development of low-indome communitie?gf
Ing

-~

K=

R ~ -

Standérds of Services ¥ ‘

~

Since Site and Services pquects 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

-

seryices are provided. A higher level of services demanégwhigher repayments

and thus is cost prohibltlve for low-income famllles.

- ¢

s

The highést standards of services may be fixed by the maximum affordable

[
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costs and by the repayment requirements which can justifiably be bornme by

(r the target income level. Bearing in mind the factors affecting the absolute

. I3

© e e a3 MR TR it

standards, most of the plots may have the following services in vérying degrees:

—

Road access facilitating access to the place of employment e;ther
by foéot or by public or private, transport.

'

> . 2. Water : either communal-or individual supply.

-

0y

; 3. Sanitation : pit latrines, sewered aquaprivies, cesspools, septic

3

s . : 2 3 *
| AN ' tanks or conventional sewer facilities. ) :
. ~ ; . ¢

N 4, Storm drainage : either by natural siopes with necessary culverts -

-
or by conventional storm drains.
4 ~ - -’

. 5. Electricity and street lighting : minimum security street lighting

PRPUNR

and access for individual electrical connection if desired by' the

O e SR Aetton Whodt PN T o R £ RB e e Y e

W» .

« resident. . . %
1} It is to be noted that only infrastructural services are dealt with at this
. + - . kY
point. Social services are equally important, but detailed discussion of

these lies outs9de the scope of this thesis., - i ‘ .
- / ’ ‘<,
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Earlier attempts at Site and Services projects were aimed at reaching not

far below the median level of family incomes. Hence, they were comparable

; N -
¢ -

to conventional public houging schemes. These projetts *have since been

.
it FA P

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 population.la

Evidence in Zambia has indicated that the fully serviced plots, or those

;

serviced at the regular standards (see Appendix : A), cost more thanp the
/ . ‘ - ‘
budget allows, and more than the prospective residents can afford. The

available financial outlay itself prohibits the use of such standardé-if the

planned number of plots are to ‘be provided. As a result, the National

Housing Author%gy of Zambia reﬁorted that the second national development

*
%
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i
r ,
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 funds.15 Evidence in Zambia shows that the levels set for the

services normally cost more than the available finances allowed. In this

3

case, since the financi#l outlay was constant and known, it would have been
useful to correspondingly revise the level of éegvices ta be provided to

match it. The levels of services tb be provided or the services themselvesl
could have been check;d. 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 thé layout. Caminos and

Goethert have prepared a'thorougﬁ study of services and summarized their ‘

~*

findings: B ; ; 8

"The conclusions thaq;can be derived from them (stuéies on infrastructure)

are not new, but they.provide an élement of crediﬁility since they are

i

substantiated by numbers. Some conclusions are:

I

d) Two approaches to'minimize costs are: 1) To lower the level of

serviceg, which is a policy decision. 2) To optimize the layout

¥ . for required level, which is a design decision,"16

y,

g ¢ . . a
For a case in Zambia, Martin concludes from his studies that the serviced
‘plots were too expensive for 32 percent of the population.l7 This undoubtedly

« 1 e
exc%pded a significant portion-of the urban poor. Thus a still cheaper
o .

solution is required. .

) B

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.

&l

. 73
7

Role bf Services . (

g

Essential services such as access roads, water, sanitation and electricity

constitute a major portion of expenses representing 40 to 60 percent of the

o

ot e ot st e Y
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total costs where this total inc}udgs 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 bernefit. The
4 .
intention of minimizing the initial investments can best be accomplished

by lowering the. standards.ef services iﬁ?%ially, and permitting progressive

imbrovements to\hatcﬁ/igiﬂ:i;;iigc situation. Thus lowering the standards

of services at the initial stage means postponing, not changing th%,standards.
’ VAN

By providing affordable standards of services at tgb initial stage, public /

authorities can allocate any extra capital to other programmes while reducing

the costs related to the upgrading of services;vwﬁopefully, in the meantime,

continuous upgrading of the sites rather than their instant but costly

1
Y

development will take place.

3

'
'

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

3

this possibility and identifies practical options apﬁlicéble to these

t .

services.
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. 2.1 General .

c o -

The role of gervices in Site and Services projects has been discussed in

Tl T D ppr e

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

53

. services provided will substantially reduce development costs.

¥ )

In many African countries attempts to provide serviced plots have

, been partially successful in allowing the urban poor to build. their own
¢ N .

'
<

dwellings. Many international §éencies have provided financial aid and

PR DR

technical help to countries in Africa. In the 197Q's, the World Bank alone

undertook more than 30 such urban development projects in the developing i

world.18 7In the last seven yearé, basic urbanization projects casting
, some US $§ 1.3 billion have been processed with benefits expected to go’

i

o

to over 10 million people.19

i Y A Sy i o B s DA g S B~ it v

Between 20 to 58 percent of low-income families are still unable to %fford

3

any sort of official accomodation.zo To put housing within the reach of ¢

these people it is essential to develop ways of reducing costs within an

:
{
»
;
H
i
i
v
¥
‘

affordable range. The idea of reducing standards of public housing needs
to bg applied to Site and Services projects themselves. The servicing

standards ought to be reduced to am affordable level.

P

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

N

in Lusaka, Zambia and use the methodology developed by the World Bank. /
' . , ) /
The options elaborated are best suited for the chosen exampl t not /ﬁ
necessarily the only options. o ' V!
5 ¥ i
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The options discussed in thig chapter do not contain any dollar costs.

They are presented in the third chapter with a pPrototype lalyout.' However,
©
the options are grouped in three gemeral cost categories : (1) Minimum

cost (2) Intermediate cost and (3) Conveptiona.l or standard cost.

I ~ s
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*2.2 Servicing Options

The conveniences of urban life depend on related social,political and
_economic systems, on land and shelter and also on a complex system of
service networkf.s. 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 suspehded in the air.

3 4 R -

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

19

degree. Their cost determine ‘the level of services which these communities

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

sincome families with very small means.

The following services are normally provided in t:.he Site and Services
projects:

1. Water Supply: . '

Most existiné.Site and Services projects provide fqr a piped water
supply connection to individual plot. Some projectsjhave tried to
provide communal water sul‘aply (1.,e. a group of plots share a public
standpipe).

2, Sanitation:

Water borne sanitation facilities are .appreciated but the costs are

ot et e s
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prohibitive in many cases. Hence, septic tanks or iTi 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

o

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 is provided by open drains following.the natural slope of the

site with culverts where required.

4. Electricity and Street Lighting:

v
y

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.

’ 2

H]

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

- oy
cost, 1land cost, plot development cost, design and supervision cost

-

and contigency cost of between 10 to 12 percent.21

»

An analysis of completed Site and Services projects indicates that the

cost of supplying water according‘to'bonventional standards represents on

]

. 2
the average 20 to 30 percent of the total on-site infrastructure costs. 2
The cost of providing a 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 tarmac roads the average cost amounts to

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

Y
-

especiall§ important to bear in mind that the economically optimum layout

it =
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0

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-site

_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 certa;x’gtandard irrespective of the costs. The aim of
servicing options is to minim%ze the initial investment that is required

to provide services. This must ‘allow future improvements withoﬁt repeating

or destroying existing installations. Thus the servicing options imply

a postponement of the installation of services at an acceptable standard

o

and do not mean that the servicing standards are irrevocably lowered, The
—_ u -
concept of servicing options also recognize§”the potential for incremental

improvement through an efficient use of avaglable resources, ,

.

c g
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2.3 Water supply Options

Water for drinking, cooking, 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. /

3
Water/supply requirements can be met by many available methods such as by
mearis of securing a connection to an 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
-3

on~site infrastructure works, as this is the normal practice found in most

cases. To have water wells o%e must make sure that the underground water
will yield enough water to meet daily needs. Sometimes water is drawn from

/1akes or rivers but other sources of water supply are mot too common.

1
- . ¢
Ny

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

used largelycggbends on the standard of. living, level of charggs, 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 supflﬁ is piped within the plot.23 The usage °
decreases to 15 liters per capita per day when the family carries water
from a distant source, Illustration no.4 indicatgs the daily use of water

for different places.
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‘ 25
PER CAPITA RESIDENTIAL WATER USE IN SELECTED AREAS

¢ Ealtmaled
Dally Uss .
peor Canilay
Counury Prece n lhere Source Yoor
Urban
mulsple lapa - a
or rmxed Use '
Dsvetopyng nafions Saversl pundred 11-930  Dretench snd Menderason 1561, p 26
Coata Rica 2 metered cihea 204388 Wielemn, JObel an0 Menderson 1939 1958
7 unmelered citiss 218 ' 1959
v 34 Hat tate ehtims FYTRY
Ghana® Accra Kigh grade housing 875  Tahs! 15886 1905
Medum grade housing 185 .
tow grade housing 34
Substendard housing 27
Tema High grade 342 R
,  Medwmgiade 265 '
Low gradse 108
Gresce 144  Pansslasion 1987 19065
india Kalyani 113 Les 1068 1984
New Dethi 138
Japen®. Osaka « 520 Japah 1987 ' 1966
Yokohsmsa ' 385 3 .
Tokyo 348 1988
¥ Kobe 328 1088
Kyolo a7 " ‘vou8
Konya Nattodl 80 CHy council rapon . 1989
South Alrica Cape Town 144-53  Cluver nd. p 29 . ¢ 1953
Johsnnesburg 158 Morwis 1987 / 1963
. Queenstown * 225 o
Pratons 239
Durtan « . 243
Taiwan Urban pop 50,000 245  Fung 1987 .
Tanzania Dar es Salaam {ait supplies) 81 Tanganyka Minisiry ot wer
Communications, Powsr, and Works
1964
Dodomas a6
Mashi 202
Turkey Grealst Istanbul 108  Noyan eng Senogutiarn 1987 1988
Uganta Kampais 72-338  Sca!l 1954 p 180
* Al municipal supplies 262 Upantia Proreciorais 1080/8Y
UK Bradiorg S44  Skeat 1061, p S8 1958
Tees Valley 128  ibig 1958
Bumingham $9 idid.p 89 158
Giasgow 212 b 1959
Liverpoot 128  ibg 1950
London 1682 ibig 1980
us All citiey 227 US Senale 1961 7 ' L1980
Towson, Md renta 190  Johns Hopking Report 1 2-16 1959-62
Residence vaiue, $14 000 194 . . '
. Residence vaiue $19.000 214
Rosiosnce value $37,000 247
Uruguay Moniendso 176  Castapnino 1966 > 1984
Purca gel Este . 447
At other towns 130-270
Zumbia Mazabuka 27 G Warmis 1986 petsonal commumica-
tion
Lusaka Suburban Afncan 13-50 ‘
Singls taps !
Guatemals Sirgle avlomatic 1ad systems 6D Ans 1087 1068
Paraguay Asuncion piol srea single Boresson ang Bobeds 1964
. 7 aps 28-48 1964 p 858
Pakistan . Comille prio! ares single East Pakistan Vraier ang Sewer
aviocmanc (aps L 18 Authorily 1 868 1068
Urban
sndpipes
India Calcutta standpipe of pump 30 Les 1952 1064
Tuthey Greatat lsteabat 15 Noyan ang Senoguitari 1987 . 1689
Ugands Kampals 14 Scaff 1964 p 32
Venezusis 15  Dretench anc Henderson 1983, 0 28
RAursl '
Connscled
Rapibhic of Chira Rural ares (with waler 80 Fungi96? 2N
systemsl
West Germany Rural sysisms 83  Schickhargl 1967
l
Not connecied
Bolivia Seven villages 10 Teller 1969 1988
Kenye 2nns . 7 Fenwick
Nigeria Anchau Dntnet . 2327 Nash 1948 1048
Sucan Kordotan $-18  FAOLsno ans Waler Survey 1967,D 238 1067
Tenzanis 26 vitlapes in 10 disincts $-26  Warner 1069 1008
3gstimates ©f housencic wse 107 3CCIa wet® EaT«d On meletud O at »x st shdtiva A oIS 100 ted the,
Ten.s 282 Nowsnp unils were Slud'ed 1or tw waeks
Singlvovs IR ustnpivees )
“

‘Illustration #4
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The level of water supply will determine the cost of infrastructure. TheA
normal standard is to have connectioh to each plot. The diameter of

piées to be laid %or reticulation is also a mgjqr cost factor. The quantity
of water to)be supplied will Qétermine the diameter of pipe which in turn
affects the cost. The greéter the diameter of the pipe, the greater the
cost will be. A larger water supply reqyires a larger pipe dgameter. The
cﬁoice of material for the pipe is another factor to be consiﬁeredﬂ On

the a;erage, water supply cost Yrepresents 20 to 30 ﬁercent of/the total
on~site infrastructure costs.zqi Illustration no.5 indicates‘the comparable

(13

costs for water supply for different Site and Services projects.

3 ~

«

Keeping in mind the cost factor, thé 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 outlets (this option assumes

’

.that the connection to, an urbaﬂ”wiﬁef'ghpply network is available). An
1

alternative is a well with an overhead reservoir, suitable pumping

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

5 -

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

’

no. 6 graphiéally represents both of these options. Mifiimum cost level
has been achieved through the reduction in reticulation network. Pipes

laid would carry ultimate design quantities to reach conventional or s

acceptable standard. The standpipe should be located so that the maximum

;

walking distance form the farthest dwelling is 200 meters. /

—
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( ON-SITE INFR‘STRUCTURE COSTS PER PLOT: VVATER SUPPLY (1974)
. '
(] Ty
COUNTRY NO OF rLOY LEVEL OF SZRVICE COST % Of 1OTAL UHBANIZATION :
FLOTS SIZE PER COST OF ON-SITE - ;
a {CosT PLOT INFRASTRUITURS "
’ BASE) cam ©ooues s o wex | :
w 0 A4
NICARAGUA 2,750 12 Indradust connection, 65 1pd 800 | : 1 | T |
. SENEGAL 11,900 150 Communal stanapps, | per 100 Haehlds 046 4 ] | i 1 |
2,100 150 Ingndusf connection ! a9.5 l l 1 l I i
1,800 20 Communai stanépipe, ¢ per 100 Hehids 138 - ! :
INDONESIA 12866 ® tndrduat coneaciion , asl=- 1 V1 '
4425 140 indmdusi connecron 574 | | i ] | | L
23600 110 Communs! standpipe, 1 per 6 plots 0.0 : - 1
- JAMAICA 785 o Indmdusl connection 889 E: [ | | | ! :
/ 185 o4 tndwidual connecion ¢ - B89 Lh- | ! l ' ' i
135 o4 Indwidusl connect:on 883 r— ‘ ' ' l I 3
BOTSWANA 1,100 ars Communal standpipe, 1 per 20-25 plon 34.0 .
05 78 Communal nandprpe, 1 per 160m rading 330 LJ l l l r
- [ Indmdust tonnectien 10501—- l . l l : ] -
b - - tndmdul connection 1080 ! e
ZAMBIA 'J,goo 20 Communsl stancpips, 1 per 25 Hsehids 515 CQT—J— 1 l l g
1300 ° \ 324 ., © Andpipe; 1 per & Hishids 1688 | 3 l ]
1,200 | ;4 Indmdust eonrecnion ) 1710 H v ’ ;
1084 ' 324 Indnadust connection 1277 oo i l l !
868 / {324 Indmdual connection 96 fet | i | :
1977 1165 “Indiiusl connecuon 522 : Y : :
N 14 324 Communs! standpipe, 1 per 2 3 plots 538 :—.g——i— ' I I
ass 124 Indwndust connection . 578 bme | | | .1} K
. 258 370 Communal s1andpioe, 1 par 37 plots 371 r——,—-- ° \ '
77 a0 Communzi riandpipe, 1 per 20 plots 536 Fom— ' | . i
i 07 3 Indwiduet connection , 839 :' * ' I l
<278 bt} Indmiduz! conneciion 604 l ! I l ‘
160 3n Indindusl connection . 451 |
INDIA 1,000 70 tndwvidual eonnection, 200 fpd 1580 :‘._ l ‘I ' l
EL SALVADOR 5,100 -] tndividusl connection na l I ’ e ’ ' l
2,900 120 Indvidusl connection na H
508 60 Indwidual connection nE ‘—-—'-.—_.'. l ' ]
238 €0 na. i
- 62 o6 na. oo 13
N TANZANEA 5370 255 Indnidue! connect:on, 150 1pd 69.2 L-. | ‘ l g l ’ T
5,370 265 Communal standpipe, 1 oar 10 plots 859 t ‘ l | | N
537 265 Commuynal standpipe, 1 par 50 piots 245 3 1 . ’
12,100 260 Cormunsi standpics 1 per 50 ptots X339 C i l 3 ! )
2,300 260 Communal stendone, | per 50 plom 475l | | } ( | - “
2,000 730 Communal nancpioe, 1 per 50 plots 4“8 ' 1 H ‘ 1 o
8,050 260 Communal ttandpine, 1 pet 50 plot 38s i i i ¢
KENYA s00 o 126 Individust connection 871 C " ] l I l i
- ns ' 126 trdividusl connecuion 286 r—— { I t l ' .
B 104 126 Communal standope | per 20 plovs 143 b
T 167 Incwidusl conmection B i W TR R
| 100 326 Indindusl connection MYt | i I { | |-
H s 110 188 Indivndusl connection 570 1 W
§ Lo 42 238 .~ Indwdust connection %o C I [ ! ' H
. 94 242 A7T Indwidus) conrection 26 b— | | ! P -
. 4,200 120 Indivigus! connecton 480 hwewa B 1
H o COLOMBIA 3500 80 Individual Eonwetion 1076 _._.J.. l ' l i ',
ot ; 3,500 0 Indwidual connaction 1075 bl | ] | | "
; 2,800 143 na ! I l | ' I l :
"§- . 475 140 /ingividus!l connpection ns t
H . %7 160 Communat standpine ns | | | ] b
3 — ! CHILE - 170 - . indwidus) conrection 9 0 }v—-.i I l ' I
i ECLADOR 280 120 ¢ Cammunal stenopioe na b
{ KOREA 501 18 " indwidus! eonnection ns | | | | | i .
5 ¢ us 165 ‘ Indhviduat conneclion na’ l I " ! K l I
73 . 248 ! namdusl connection , ne | ' . M H .
] \
- _iﬁ,__- .
.
"
5
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. standpipe
(network)

‘ standpipe
© (well)

WATER SUPPLY QPTION : MINIMUM COST

Water Supply Option: Intermediate Cost

*This optdion is based on a communal water supply system but the number of

) "families sharing a standpipe is reduced. Since a gfeater number of
standpipes are provided walking distancesl/are reduced thus,greagly
increasing their convenience. The required pilae work is extended. There
can be more than one stage of incremental progress at this level.

Illustration no.7 graphically explains this optaion. ‘ -

Illustration #6

standpipe
‘ (network)

(well)

o/&ﬁandpipe

~— pipe work

community

N

»

. -

e ey T

T




i

27

Water Supply Option: bouventionai or Standard Cost

This option conforms to the conventional standard of water supply‘where

.

individual pipe connections are provided for each plot. Previously laid

vl

pipes contribute to this option. To achieve this stage only additional '\
work is required without redundancieg. Existing standpipes are converted {
' {
into public firehydrants. ) ;
: !
water supply network maing i ‘
(:)firehydrant
(network) N
firehydrant .
3 (well) » 1t
. : individual :
connection :
. community H
i
WATER SUPPLY OPTION : CONVENTIONAL Illustration # 8
' ¢
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WATER SUPPLY OPTIONS : /SUMMARY CHART: {
minimum R8st intermediate cost conventional
option option option
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p2.4 Sapitation Options -

S

i e .
Propér sanitation facilities are very important for the maintainance of
' \
- @
public health. Poor sanitation facilities are one of the prime causes

M spread of diseases like hookworm, &iarrhea,A 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

’ 7

N +

can afford.-

Sanitation requirements can be met by one of many systems thdt are knowm

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

¢

, .
. Z
or developing a new system of sewers or using one[‘ of the on-site systems

for the disposal of human waste. The method chosen will depend not only

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 50 percent of the total on-site infrastructure

27 . N e . .
costs. Illustration no.l0 indicates the comparable costs for sanitation

o (
systems in different Sites and Services projects. Communal facilities for

t

sanitation are difficult to maintain and highly unpopular. Experts on the
subject are opposed to the provision of such facilities except in unavaid-

. . 9
able circumstances,
’ !

v

In order to minimize initial in\‘restments,fthe incremental “progress approach
is to be followed eventually leading to cofiventional standard of sewers.
However, a recent study concluded that a sewer system is not likely to be

v

the most cost effective solution of human waste disposal for most situations

;
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. 2
ON-—SITE INFRASTRUCTURE COSTS PER PLOT: \SEWERAGE .(1974)

3
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COUNTRY NO OF PLOT LEVEL QF SERVICE COST X OF TOTAL URBANIZATION ’
. rLOTS SIZE . PER- COST OF ON-JITE , © .
cosT ° s PLOT INFRASTRUCTURE -
BASE) sam uss o 20 49 2] 0 w00x )
NICARAGUA 2750 10 Indragusl o 1000 homebew | | ] i
SENEGAL 11,900 180 Setf-dug pri lstrne on sach piot 10.€ H. | | t ! :
2,100 150 tndrorduel CONNECTION JBLIE 13Nk Mo : -
1 600 200 Setf-dug P Ialrine On e3ch piot K 1.2 ‘—l— i r l | o
INDONESIA 12386 80 Indrwedust cor 1504 H.__J.:_l; | | ] =
- 425 140 1 dus! A, 26832 4 :
21,600 17mo Sait-dug pit istrine on sach al?{ - I ' ‘
JAsAAICA 785 % tndividust son, wainl . 1596 bbb R
s 4 | dusl . 1536 E I I l . l -
785 ™ INOryitual CONAECTION, waterborne 1538
BOTSWANA 1,100 ars Indnadualiequs prrvy wnits 1820 |emenmrmnmdoefen || :
s s indrerdusl squa privy unins 920 h——.+ 3
- & - Incinaciusl eonnection  waterborne sno b bl Fi
- - Indmdusl connectson waterborne 5040 | d I I ..
ZAMBIA 2,600 210 Setf-dug pit lsinne on each plot - l l I l | | A
1.200 J24 Seli-ctu pit iatrine on each plot - .. '
1,200 324 °  indrm8ual conntction wateiborne 240 l—.J—-—l- ! { ’ .
1084 324 i € 144 s | [ =
sea J24 i C 167 4 pa
1877 es Indenduat Conng me L] 1 1| :
114 34 Seit-dug o1t lztrine on each plot - i | | ; | T
258 324 1 1 o 1539 I—T——'f— ! 1 BN
858 320 Setf-dug pit Intine o0 esch plot - l l l . s
ny 310 Self-Ovg P Qinine o escn plot - ' | I ! | ‘ Iy
307 o dusl 159 2 '-.4._.’__-*— l ! [ PO
278 arn Ingerrdual : 94.2 i { M
100 » 370 [S—— wa 1 | b !
INDA 1,000 70 trvih | e l..."_.‘__{ | ] i - ‘
EL'SALVADOR 5,100 €0 Indovidusl tonnecion  waterborne ,\Jktu ot
2400 120 inavidual conrecton, weltrborne s ' I l N I ‘ l 1
508 . B Indhvidusl conrect:on, witerborne nt },—*___.' ' ] l v
- 1
238 [ na ‘
[ ¥4 6 na l ‘ ' ‘ ‘ . Lt
TANZANIA 5370 258 Indrvidual connectidn warerborte PN ] ] i | . L
5370 265 Improved pit lstrsne On ach plot 989 H
T 5370 265 Camemunat pit lgtrine 143 : | i ’ l ! )
12,300 260 tndeyidunl wous prevy utits 190 b 2t} i
2300 260 Individual squs prvy umts 10 _l | , I i
2000 280 Incividual #qus pravy unity .2 ¥
. 8050 280" - Individusl squa prvy viils ] ’ 95 D:_ l ' l l ;
KENYA . 500 12¢ indiduat 1429 )-—_.h ' LT
15 126 ‘ Indiidual connecnion vumnom 11437 ‘ l l ] - }
104 126 Comenunal waterborne 6§ per 20 piots L1 I]- I -l I
723 187 Indindus! b Mno }_+_....| ] | | ;
100 N6 Indwidual connection septic mnk 1800 N N
no 88 Ingrvsdusl CONMRELION Waterborne ., Wie m—l i . { e
2 28 tndividual CONNECHION waterborne 840 L-—- I l I l .
- 242 Gusi connes ond 2606 fomem 4 :
4200 120 INAnBUBLEOMMECT 0N WIIDOINE 1134 ! i i I ‘
coLuMEIA 3500 %0 Individust Connection mateborme 1 ﬁm v L P | i :
“ Iso 80 indreidual ONMCLON WaTardorne 89 I._r. H
7800 140 LY ] . ' I ! I
a1 14D na - I I I | 4
% 140 na - | | | | ' E
CHILE - 1”70 1400 ! [
EcuaDon 9220 120 ¥ indiwsgual gt tatrine na | | [ o | i
KOREA 307 18 indnidusl Gonmctinn wtemorhe LTI 1 | [ { 1 :
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' in developing countries.30 This system is the effective solution in high

( . density, westernized cities.

{
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N
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Several methods are used to classify waste disposal systems, but the most

°

«t e e e -

useful for Site a?d Services pfojecfs is to differentiate'between on-site

or household/systemsAand off-site or c;mmupity sysnems.v Oﬁ-site systems

! ) do not require organizatioqal actions while off-site systems normally do.

o fllustration.no. 11.-indicates thg comparative costs of each system. On-site

° B

technologies have been classified into the following five categorieg.Bl

1. Pit latrines

2. Pour-flush toilets

i ; 3. Compostiné toilets

; 4. Aquaprivies i y
5. 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 wersions

fia
of the pit latrine which provide a vent pipe to £revent flies and odour.

y

Sometimes the superstructure is displaced from the pit. Liquid wastes

LY

infiltrate the ground while solids aécumulate in the pit and partrially

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

s
° »

pit is usualiy 3-7 meters deep and one meter across. Pit volume may be

calculated-at the rate of 0.06 m3 pei person per year. Thus it may take

5

6~7 years for a pit for a family of five to become non-usable.
. \

.

Pit latrines are recommonded for low and medium density areas (up to 300

[N
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Sunmary of Total Annual Costs per Household 32
(1978%)
Number
of - Mean Median Highest Lowest
Observations »
Low Cost
Lov 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 39.0 48.0 15.0
Vacuum truck cartage 5 37.5 32.2 53.8 25.7
Low Cost septic tanks 3 51.6 45.0 76,5 35.4
Composting toilet 4 3 55.0 56.2 74.6 34.3
Bucket cartage /1 5. 64.9 50.3  116.5 23.1
Hedium Cost
Sewered aquaprivy /1 '3 159.2  161.4 191.3 124.8
Aquaprivy 2 . 168.0 168.0 248.2 . 87.7
Japanese vacuum truck cartage & 187.7 193.4 210.4 171.8
High Cost
- Septic tanks 4 369.2  370.0 390.3 306.0
Sewerage 8 400.3 362.1 641.3 142.2
/1 To accdunt for large differences in the number of users, per capita costs °
were used and scaled up by the cross—country average of 6 persouns per
household. -

Illustration #11

.
/ -
u

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

.

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

the pit should be around 30 meters away from the source, depending on the

=
a

soil conditions.- The construction of the pit latrine depends chiefly on the

porosity of the ground.

B

» ~

Pit latrines as a system of sanitation are the least expensive, the easiest

to construct, and provide the best opportunity for upgrading to pour~flush
P - '

toilets.
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Illustration #12

PIT LATERINES A 3

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 bowl after every use.

i
t
s
€

Three’to six liters of water per day is required for a pour-flush toilet,

This system depends on sufficient soil porosity for infiltration, and like

the pit latrine it is recommonded for low density settlements. Pour~flush

toilets allow indoor location of the toilet, as
x

hey can be connected to -

an offset pit outside and have poiential for ﬁgiading\to an aqudprivy.

oo
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POUR-FLUSH TOILETS - Illustration #13
/

{
s /
3. Composting toilets N

Similar to pit latrines, composting toilets have a compartment for

composting where excreta undergoes aerobic or anaerobic biological decomposition.

They are either continuous or batch tyﬁe, which use one or two compartments

respectively. Carbon containing organic materials is added éo promote

composting. 'More recent and sophisticated‘cont&gﬁé%s type composting

e

toilets, developed in Sweden, have one sloped compartment.

IS

\ f

This system requires pfe periodic removal of humus which can be r cyled
as fertilizer. The separation of urine in certain types of toilets\he

to speed up the decomposition process.

. ! .
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composrn"uc TOILETS Illustration # 14

4. Aquaprivies

2

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

B

water in the tank. ' The seal prevents odour and inhibits insects from

breeding. The tank requires desludging periodically (every 2-3 years).

' i °

Aquaprivies have the same limitations as pit latrines with respect to

soil porosity. Aquaprivies permit eventual connection to a small diameter

sewer.

« + v
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ACQUAPRIVY
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5. Septic tanks - J
The septic tank consists of a small chamber, buried underground which

receives both excreta’ and sullage (waste-water). The tank is connected to

a soak pit or infiltration field. Flush toilets are connected to a septic

ténk and provide all the convenience of 4 sewer system except that the,

tank needs to be desludged periodically.. This dystem is not necessarily

i

cheaper than a conventional sewer system.

SEPTIC TANK Illustration #16

Possible Options

The economic-options that are evolved from the technologies outlined are

2 .

important in that they allow progressive improvement. ' The upgrading
sequence of saﬁitation.pptions closely follows the sequencé 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 layout in the following

chapter. Illustration no.l7 graphically explains the sequence.

b2 SR e A I SNt Y TS PSPt 2

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
. ) .
./ be upgraded to™the pour~flush toilet. As the water supply becomes abundant,

the pour-flush toilet will require a connected soak pit because water will

‘.

be used in greater quantities. The same pour-flush toilet can later be
converted into an aqqaprivy which allows connection to a‘'sewer system.
o ’ '

The link to soak pit must be disconnected before it is connected to a sewer

system. The diameter of the pipe required for a sewer is small and can be

e A B

laid on flatter gradients than the conventional sewer systeﬁs, and thus a

big saving can be effectuated on the sewer network. However, the pit will

N XSy R

require periédical desludging. At this stage the convenience level is

comparable to that of conventional sewer systems. uf\\

» B2

Sometimes, the ground conditions do not favour pour-flush toilets with

soak pits. Undexr such circumstances, the pits should be desludged

periodically and the waste should be aarted away possibly by a vacuum truck.

1

This option 1s not considered here since most areas in Africa have favourable

ground conditions. -

P
»




B - T

38

SANITATION OPTIONS : SUMMARY CHART

minimum cost intermediate cost

options options

conventional
options

Aquaprivy

4

Small dia. - Conventional
sewer '
L4
.
L]
|
q
s #|
\
+

Direction of progressive improvements ———-—-—-—-*

Illustration #37
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2.5 Roads and Storm Drainage Optioms

t

Daily movement involving commuting to places of employment, education and

recreation may require extended journeys.' Site and Services projects should

2

make provisions for pedestrian and vehicular movements ‘within the site and

should 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.
/’ ' v
/

®
14

’ .
Roads in Site and Services projects can be tarmac with underground storm

. drains or passable tracks with storm drains which follow the natural slope

an .
of \the ground. The régaway may or may not function in all seasons depending

on the method of surfacing. The quality 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, is simply a levelling of‘the ground
which entails the removal of any obstacles from its path. Roads and stomm
drainage cost represents on the average 30 to 40 percent of the total on-site
infrastructure costs.33 Illustration no.l8 indicates the comparable costs

of roads and surface draihage for different Site and Services projects.
- é

Illustration no.l9 depicts various possible solutions for roads and.storm

drainage.

i
b
¥

The following possible road and storm drainage options have been developed,

L

in view of the cogts, the prospective resident's ability to repay and the

convenience of the utility. )

4

«

Roads and Storm Drainage Option: Minimum Cost

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

3
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. ON-SITE INFRASTRUCTURE COSTS PER PLOT: ROADS & SURFACE DRAINAGE (19 74) ' .
: v f
. T e et e s S ;
H
COUNTRY ,NO OF rLoT o LEVEL OF SERVICE COST %X OF TOTAL URBANIZATION B
. ! PLOTS SI1ZE PER  COST OF ON-$ITE x '
ICOST PLOT INFRASTRUCTURE ]
BASE) samM ‘uss 9 ® L S0 B 100% A
- T3
L e HICARAGUA 2,7% ¢ 10 Main roads biturenired Piped cranace 1250 T 1 i
N SENEGAL 11 900 150 fAain roads bitumenized Mo dranage l l I .
2,100 : 150 Main roads bnumom:vd‘%dumm l ' l o
1,600 200 WMo roeds betumenizad No/dramage .
INDONESIA 12,866 20 Surisced roads, Stormeatyr dearage ‘ | l T,
2,428 v 140 Surface roads, Stormwatyr drainage I I ‘ ’
23,600 110 Svrisced roads, aarth ditclies
JAMAICA 785 ™ Surfaced roads, open ch ' l !
785 o4 Surfeced 10803, Open charw l ' l
785 o4 Surfsced roads open channd grevnsge .
BOTSWANA 1,300 s Main roacs gravel, Open 'V’ ch; l l
© 208 as All roads earth ormed, Open chan } i
- - Marn roads Bitumenired, Piut dess l ‘
- _ All roeds gravel, Open channely {
N ZAMBIA 7 600 no Main rosds bitumenized Drsinage l I . .
1,200 324 Main roads bilumenized Drgsnage I I :
. 1200 324 Msin rosds bitumanized, Draagge
N 1,084 J24 AJi roads gravel, Dramasge | | B
, Bes 32¢ Al roscs gravel, Drainsge | | '
1977 65 All roads grevel, Dratinsge l 1 f
B 114 324 Some surtaced roedy i .
858 324 Soma aurfaced rosds P -
853 30 Sorne surfaced rosch l l
n? 3 Sorme surfaced rosds
@ * 207 ! 370 Some surfaced rosds | | l
7 a0 Sorme surfaced rosds B N7 e |
P10 an Sorne surfaced rosds [ -] ' H .
INDIA 1,000 P ANl roads gravel, Drainage we el | | : .
ELSALVADOR 5100 % [ All roads earth (compected], Dransge L R T I S N | H
w . 2,400 120 Al roeds earth icompacied), Dranage  © ns | l ' 12
g 508 (] A rosds esrth Drpinage 08 L_ l l
Ry 238 ] Surlsced roact, Drainage na, ’ l ! l I I
62 85 Surfaced roacts Drarnage ns ‘ l l ‘
TANZANIA 83r0 %S Main roads rtumenized, Earth ditches 13t s ‘
5,370 265 Main rosch Ditumenired, Eartn ditches 103.2 l ' I ’
f $,170 265 Man rosds gravel, Earth diches 581 ' .
12,700 260 Surtsced rosds Piped cranage | 124.0 I .
. Rars -t 2,300 260 Surlaced rowds, Piped disinsge w3s | | | { i .
- ! 2,000 280 Surfsced roach, Fiped drainage 91 4 ’-—?- i
\ * 8,050 260 Sur(sced roads, Drainage 1270 ’ ' l ' M s
L XENYA . 500 128 Marn roeds beiumanired Pipid orsinagn wa T | | 1
378 725 WMasn roads brtumenized D-anege ns t._r._‘ {
o 104 126 Maen roadt bstumenired Drsinapn ns ! : ' ' 1
: 723 157 Masn roach betumenized Droinage 40 D::—T | ] L
i 100 26 Main rouds bitumensred, Drainage 167 b ] | | ] x
\ 10 133 Main roads briumemzed Open cnannets 210 l l I l’
5: . 42 o8 Surisced roads Piped dranege Mo0 -
N 94 242 ANl roeds sarth, NG aranage 50 '.. ‘ I I i ,
t 4200 120 Surtaced roadh Drsinage (E L SO SRS R | | |
; coLoMBIA 3500 %0 na %
i 3,500 [ ] na ' l ' ' l l ¥
+ 2800 tap na i | | { i | F
! 418 140 na R
¢ %7 140 na' | | ! | | | :
\ cHiLk - 10 Sutteced 1oa01, Drainoge A0 e | ] ]
ECUADOR 9200 129 A . l l l
« KOREA 507 18 . Surisced raadt Drewage na I l '
145 185 Surlsced 10pdt, Drfinsge . na l ‘ l l l {
- Ed Suctaced roeds, Diainoge L | 1 { 1 1
s
: ‘ E
q
v
&
¢
1 -
7 a /
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' Illustration # 18

RS PO VU [




e

\ / ‘
- L
- =4
‘ 41 £
. ) Tn
( ;!
o
\ 1
| - i !
EARTH OR SINGLE “

COURSE CONSTRUCTION ™| MINIMUM LEVEL —TRAVELED WAy A S st TRAVELED WAY .

COMPACTED SUBGRADE SHALLOW DiTey | {ALL WEATHER) STANDARD LEVEL CURD & GUTTER :

SIDEWALK BASE COURSE

COMPACTED SUBGRADE SIDEWALX

e AR

& ¢ . . : X i
Nve oM AL e VO, v e ! R 4} e e e e v e ST et
100 50 100 500 100 50 100 180 ki) 150

s

SINGLE COURSE °,

c ' CONSTRUCTION B
BASE COURSE WALKWAY BASE COURSE — WALKWAY )
: COMPACTED :
COMPACTE - X
SUBGRADE SORCAADE ~ { -
. i
L I\ _—__-——'J !
/s ——— . . M, ey R
£, . el e [ e PR '.-; s
800 g 800 . » 800 800 )
a" - T o ;
SURFACE-COURSE TRAVELED WAY SURFACE COURSE TRAVELED WAY £
; (ALL WEATHER) DEEP DITCH (ALL WEATHER) — CURB & GUTTER :
BASE COURSE SIDEWALK BASE COURSE — SIDEWALK -
COMPACTED COMPACTED -
SUBGRADE SUBGRADE .
* %
S—— ——— bt
a 3

SURFACE COURSE
{ALL WEATNER)

BASE COURSE

TRAVELED WAY SURFACE COURSE
DEEP DITCH 2 {ALL WEATHER)
SIDEWALK BASE COURSE

TRAVELED WAY
CURB & GUTTER- .
SIDEWALK :

COMPACTED COMPACTED i
SUBGRADE SUBGRADE -,
] ﬁ:‘:ﬁ ‘
. te P A 0 } ' 1 it
325 500 125 300 350 200 . 750 650 '
- M }
SURFACE COURSE TRAVELED WAY . .
BASE COURSE MINIMUM LEVEL DEEP DITCH .
) COMPACTED SUBGRADE i { [SIDEWALK . - -3
] - {
~ * “u i h
300 250 900 250 200 ' 3
SURFACE COURSE (HARD) MODE il TRAVELED WAY . T
BASE'COURSE STANDARD LEVEL CuRD & GUTTER
SIDEWALK
v S -
N CINEANEE D ) ' B
. e 3Oy Ve BT T e I
h-"\é 4 -\i‘ﬁ'&a‘.ﬂ.«.’\-‘ :.--.mmx'?wimc;;;«..w 3-;’5'\» e s E I 3
: 1400 .- . ‘ 3
. — S—
oy E
\ . .
35 - ; N
STREET SECTIONS e e Illustration #19
< ,::.—-\ \ L . I
: ‘ ) ,
v -

P S




A\

e

-

’

42

Services project, it is sufficient to provide a road which connects’ the site

with the urban road network. In the begilnning, the road surface can simply

# °

be levelled and the storm drains can take the

of the road which follow the natural slope of the ground.

form of ditches on the sides

This option has

plenty of scope for communal s&lf-help thereby additionally defraying costs.

e

The minimum cost option may have more than one stage of incremental progress.

1 k2
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.

\

|

connecting urban road

HIIl earth road

community

i

H

i
e

T

upnmguonurnng

ROADS AND STORM DRAINAGE OPTION: MINIMUM COST

Roads and Storm Drainage Option: Intermediate Cost

5

This option is baséd on ttl_e/ sim,e\principles as rthe previous option except that

the main road is upgraded.

thickness of gravel base and provided with storm water ditches with cuwlverts
at junctions or at intersections. This'upgrading permits the passage of

traffic during all kinds of weather. At the same time secondary roads can

This road is surfaced with an appropriate

Illustration #20
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4
i
be levelled. There can be more than one stage of incremental progress at <
- . |
' . |
this level., TIllustration no. 21 explains this option graphically. f
. i
{
- connecting urban road ———m 2
= !
‘ i E IHll earth road E £ 3 E i
nmmngnnny SRS NTME ;
, . g . s == EE= =& E
. 8 -~ 1 nmm gravel road | = == = 2
HHInnnanmmny ' ﬁl|||||Illllll!LllllElllllmﬂll""m: , :
- L o= — R -_— = - - \ ¢
S B == =mE = =E :
. B comnunity == == "= :
mmgmmn. ShmmumEnmmmes o
g : = E =
c = | ;
' = :
~a
kS ~ R
ROADS AND STORM DRAINAGE OPTION: INTERMEDIATE COST . Illustration #21 v
i
] i
1
Roads dnd Storm Drainage Option: Conventional _ : e

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

s only -additional wérk is required without redundancies qf previous work,

e AT oy

For storm drainage, more culverts are added or pipes laid in existing ‘ditches.

b~ 2 e

These pipes are then covered. Walkways can be built and trees can be planted

over the storm drain ditches constituting a future stag’e.

connecting urban road

B gravel road

v

a
N tarmac road

ks )
\ community
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ROADS AND STORM DRAINAGE OPTIONS : SUMMARY CHART
(‘, v minimum cost intermediate cost conventional
option. options option
- EN . ¥
. s A
' ot A
! vumvu
Compacted earth Gra .
' ‘41///,;/".‘,/
. IR EST R
. .
N . i
Direction of progressive improvements #
i ] ' Illustration #231
}
&
8] b
. A ‘1,
\ :g - ' ~ }l N

S et e L rrtrnn i AR

L SEPRSUSL A S Sy

it st b

e w

o yree——— v - .
[ R

E L e e 1 6 i bt Rl R o e

TR MAPREEE L Sl

WL




45

2.6 Electricity and Street Lighting Options

o v

|
!
b
i
.
b
i
M D
¥
:
!

Given a choice, most families will choose to have an electrical conmection
;‘6 ~

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

[ . ¢

a community for security, convenience in might travel and for the extension
" of activities to the evening hours. It is desirable to tomnect electricity to
private dwellings and to install street lights in Site and Services projects.

The demand for private connections is determined by the indiyidual's '

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

[X)

Electricity and-street lighting reqﬁirements can be met by linking up to an

@

gxisting electrical network or by using gEnerators for producing electricity
- specifically ‘for the site. Solar power may be feasible in the future but '
at present it is cost prohibitive amd electrical generation by any other

means has not been documented for Site and Services projects. The generation

a

of electricity onrsite requires the largest capital layout, Electrical

services_normally consist of an aerial distribution network, service drops
©° . ' ]
>

and meters. -

.

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

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

s

. costs of electrical and street lighting installations represent on the

’

average 10 to 15 percent of the total on-site infrastructure costs.36

Illustration na.24 compares the costs of electricity and street lighting in

different Sites’and. Services projects.

There is.not much scope in decreasiﬂg the cost of electrical installatioms.

The installétibn of electrical linas to each dwelling takes db mogt of the

. a N
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37
ON-SITE INFRASTRUCTURE CCSTS PER PLOT: STREET LIGHTING & ELECTRICITY (19 74)
COUNTRY NG OF rLOT LEVEL CF SERVICE COST wOF votn‘unumzanon $
N rPLOTS $IZE PER  COST OF ON-EITE
{COST ¢ PLOT INFRASTRUCTURE
BASE) SaM N\ (%3 [ 2 Ly 0 0 100%
NICARAGUA 2,750 - 110 S?\yprlhghlmﬁ. tndividusl electricity no ! I T I ! 1
SENEGAL 1900 150 treet lighting S | | | {
2,109 150 NONE; Power cOmpeny 10 provide l I l | ‘ |
. 1,600 200 None \
INDONESIA 12865 o0 None ° [ T T D B |
14,425 ° 140 Nona | | I { { i
‘ { 23,600 10 Noow I 1 ' R l
JAMAICA 785 o4 Street Iighting  Ingwrdual electriothy I '
785 94 Steaet highting indwidual eirctricaty ¢ l | I l l- '
85 ™4 Street highting: tndwvidusl siectrscaty l_ l l l I '
SOTSWANA 1,100 ars Street fighting 24 .
208 ars None b [ TR I |
- - Straet lighting, Individusl proviion «0 I I l » ' g l
- - Street lighting, Indivedual provision 980 E :
ZAMBIA 1600 210 Security lighting, 2 per Ha 97 l l ' ‘ '
1200 324 Secunity lightng, 2 per He @6 p— | | ] [
1,200 324 Security bghting, 5 per Na 450 r_ ' " l - I l
1,084 224 None |
863 324 Nona’ _ ‘ 1 | { | l
u 1877 165 Nene | ’ l l ' l
Yone 3 None
ess 324 None o } | } | [
856 a0 None | | | | | !
77 ’ 3 Nene , I
207 310 Neos b b |
27 3 None I ' l ‘ I l
106G - 370 None '
INDIA 1.000 v Street (ight ng, Low tension lines 83 }— l ‘ I ‘ l
EL SALVADOR 610G [ Streel ighting at S50M tpacing na I ' ‘ l l
2400 120 Serot lighting, BOm spacing ns l
508 60 To be prowided terer | ] | ! | ]
235 0 na >
€2 66 ne ’ - l I i l ‘ I
TANZANIA $370 265 Security Iighting Individual provivion 510 o i | l ] ]
5370 255 ! Sécuriy Ighting 28
§370 265 None , o2 I R T |
12100 280 Strect lighting 1ndividus! Broviston 1
2,X” e} Straey I-E' g Indwvidudl prpvis on 1171 E— ’ ; ' |
2,000 280 L Street Lizhteng Pacividudl provison 1139 l ' l I
8,050 260 Street ughting along Mmein roads 180
KENYA 500 126 Streer hghting indsvsdual slscincaty 571 1 ‘ l l I
ars 126 Secutity hghung 56 ' l ' l I
104 Y26 Securiy ighting 6 :- -
23 167 Security liphting 0 L | ] H I, |
0 226 Street lighting 23 ' l
"o 188 Mone " r ‘ l ' l ’
2 208 Streag, lighting, Induniduél provision 1%2 l——+
‘ & 242 None | '
& 20) 1220 v Sacutit. Iighung 140 l- | l l l J l
COLOMBIA Ivon 80 S rent hgating, indwidusl Proviton 1261 - ’ ‘ l I
1503 &0 Steret lighteng, InGividus! provision 12514 et
2800 140 s Steant ! ghting InOwidusl Drovisies na I ' ' l
435 140 Stresy Lipnung InonOusl orvmon na ' | ,
57 145 Sireer Lighung tndividual Drovision na ‘ l ‘ ,
CHILL - 170, Liteet ughting 1nGividual erectricaty 780 r- i l ! l |
ECUADOR 9,280 120 Notwe ' l
KOREA w?r 1ne Secanity lightng o na l ‘ I l
14*, A65 Secuidty gy na, l 1 ‘ ' l '
. k2 . 8 - Secocity hpting na | : ' { q H
&
4
S
Illustration f24
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3

investment. However, other options are neither possible nor practical.

f . 4
( . Possibly, the installation of street lighting serices 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.

3 ,
The option is explained in Illustration no.25. :
electricity network line ?
|
!
i
X street lighting ,' .
’ i
]
. ) community [
:’
* ‘ i
i
1 :
MINIMUM COST LEVEL
Z |
ELECTRICITY AND STREET LIGHTING OPTION Illustration #25 j
{ . ' Electricity and Street Lighting Option: Conventional 4
) Street lighting at all required locations is installed. Individual connections %
: :
, : i
¢ ‘ of a conventional standard are provided for each plot. Individual connections :
; may also be provided at the minimum cost level to those who desire them. ;
: This option is graphically explained in Illustration no.26
!—
i \ electricity network line: .
(' i ' \ ' .
2 Y

- ) 1

" 2 street lighting '

/

individual connection -

- 71N\

community

. CONVENTIQONAL ' “

ELECTRICITY AND STREET LIGHTING OPTION Illustration $26
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ELECTRICITY AND STREET LIGHTING OPTIONS

: SUMMARY CHART

minimum cost option

conventional level

—

DIRECTION OF PROGRESSIVE IMPROVEMENTS

Illustration #27
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3.1 Background : Lusaka, Zambia

-

In this third and final chapter, several options are presented for a
prqfotypical layout éhick has been developed specifically for Lusaka,
Zambia.' It may be useful at ‘this point to present some background
information on Lusaka. Later ig,this chapter the_procesé of &hoosing 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 Site and Services

> |
. Q
1

Some 70 years ago, Lusaka was a,village of the Lenje tribe, one of Zambia's

projects are.

numerous tribes, and it consisted of only 6-8 hutgs.. It was known by the

o

name of its headman, Lusaaka. Until October 24,1964, Zambia was part of

the Central African Federation, a protectorate of the United Kingdom. The
J

federation consisted of present-day Malawi, Zambia and Zimbabwe. In 1910,
a railway serviné 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

2

stores along one of six gridiron patterned streets. However, during the

First World War, much of- the méle population left Lusaka and development

ceased. Later, the government chose Lusaka as the new capital of what was

. Northern Rhodesia in 1934 because of its central location, its established

communication links and its ample water resources under dolomite rocks.

[N

o

st o o g




+ .

[

e > W Hee AL W N

.

):,‘{,

e - - -

50

[P

Lusaka's population continued to grow and in 1954 numbered “about 155,000.

In 1978 the po?ulation was estimated to be glose to 520,000.38 Today,

greater Lusaka, the capital cit& of Zambia, covers some 360 sq.km.’yith an
average gross population density of 14.5 persons per hectare, while the
country's average gross population density is around 0.07 pérsons per
hectare (7 persons per sq.km.). The housing sector did not cope with this
population increse and half of Lusakafs 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

.

3 | A

i
'

total population in  excess of 45{?00.

' it

. A ' Y
Housing in Lusaka -4 .

Prior to independence in 1564, the housing problem in Zambia was less
?

significant than it i?wtoday because the movement of mnative Zambians to
urban centers was controlled by regulationg based on race. Local urban
authorities or private employers provided accommodation for their employees.
Since most native Zambians were employed and were provided with rental
accomodat;on by their emplgyers, housing was very closely related Fo‘
employment. Housing shortages grew as the newly self employed haé'to find
their own accommodation. Under these circumstances, pépple built their

\ ~ . :
houses wherever they could, regardlegs of the difficulties of servicing and

of commuting. Prior to 3ndependence, building contractors allowed their
emplgyees to build temporary huts on construction sites; groups of such
huts were referred to as 'compounds'. As these compounds grew, the huts
became more permJnent dwellings. Many new settlements also grew on the
fringes of urban centers. The new housing act passed in October 1974,
recbgnizes the legal e#istence of these settlements. Some of them have since

been upgraded and provided with services.

PR
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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

¢ r

principles of racial segregation, controlled movement df native thbiags

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 d&ellings were owner occupied.

'

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

listed below.AO

1. Upper Income Housing

2. Military Housing

3. Council Houéﬁng

4, Site and Services Housing
5. Informal Housingl |

1. Upper Income Housing

This type of housing developed around the Ridgeway capital buildings. This
area is well serviced with social, edﬁcational and recreational facilities.
Individual dwellings are of good quality with well finished éigé{gg;s and
%nteriors. They have running water, sewers, electricity aﬁd good roads.‘
Since independenée,this type of housing is declining in proportion to the
total housing stock, and in 1974 it provided housing for anly 19 percent of

'

the population.

2. Military Housging

This type of housing congists of police camps and armed forces qﬁarters and

is located to the immediate south west of the #idgeway capital complex.
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'

Before independence, the proportion of this type of housing was greater but
it is relatively insignificant today. In 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 widespréad. The practicé 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 ldck 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 Housing ‘ v

(v e 3 o e

This type of housihg increased in popularity after independence. Usuall_y

the dweller builds his own unnit with or without any technical assistance
and with or without a financial loan. The plot is serviced with piped’w?iter,
sanitary fécilities, woad access and street lighting. Most dwellin'gs are
of good quality but lack social amenities. In addition, some areas lack an
effectiv.e pubiic transport' system. This type of residential development
provided housing accommodation for approximately 12 percent of the population

in 1974,

5. Informal Housing

This type of residential development consists mainly of informal settlements.

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 quality of these dwellings
is constantly improving. Most of the dwellings have changed from pole and

ES
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doga construction to comcrete block walls and galvanized iron or asbestos

( 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. 1In 1973 this

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

of Lusaka.

Services : Water Supply

A

Lusaka has haq 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 international health standards thus ;
' ¢ :

making it potable straight from the tap. Households which have access {

L

to a communal water tap within a ten minute walk or which have their. own

water supply are considered to have water supply facilities. 1In 1957,

n i

: about 82 percent of the total housing stock had such facilities’ while it ;

1

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

e pre— v

settlements is likely to improve this situationm.

, —

\ Services : Sanitation

Part of Lusaka has a sewer system where the sewage is treated at five
stabilization ponds and two sewage treatment plants. In 1976, 37 percent
of 'the population had flush toilets, 54 percent of'the‘population had pit "agiﬂ\/

. latrines and three percent of the population used bucket latrines.41 The

v

remaining bopulation 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 : 1274 Meters '
) above ses level -
i Landscspe: High plateau and water table goes down in winter '
' iy Land consists of limestone and schist
- ’ Parts of Lusaks are thickly wooded with indigenous trees B
. Temperatures: = Seasons ' ?

’ Cool dry season (April to August):

, . Mean : Max. zsgc Extreme : Max. 3400
-~ Mean : Min. 10°C Extreme : Min. 04 C
o Y - Hot diy season  (August to November):
‘ Mean : Max, 3120 Extreme : Max. - 38:(: o ]
—Mean : Min. 15°C Extreme : Min. 07°C . . ’
, :th wet seagson (November to March): ' ]
f . ean : Max. 26;(: Extreme : Max. 34:c
“ ' Mean : Min. 17°C Extreme : Min. 12°C
Hunidity: Relative mean 621 - ¢
Wind: Prevailing winds occur from the East at an average o

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

St W wmn aen ee  a

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

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

~

I'USAKA : BASIC INFORMATION E e ‘ Illustration #28

g

. 1913, 1929

’ 1952 * 1965 ! , +

LUSAKA : STAGES OF GROWTH42 ’

}

i
£
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| ! 3.2 Servicing Options for Lusaka . ’ ’ -
| a .

'« w | ,

. . . " Evidently /i/t: is extremely difficult to meet future Housing requirements in

: ' i ) o ™~ s
, - . Lusaka with available financial resources. To achieve the goal of providing ”

3 . » shelter to a maximum number of people it is of utmost importance to provide

. " serviced land op which people can build their own dwellings. It was noted

in the previous chapter that even these projects faill\to provide housing to
2 ] r

3

many urhban poér chiefly because of expensive and inappropriate servicing

standards which result in unaffordable repayment requirements. Therefore,
it is important.to find out how the standards of services for Site and

; ! Services projects can be lewered thereby creating substantial savings.
! 14

B

I3

In 1974, the average cost for plot in a Site and Services project in Lusak;

. 3 7

47 Presently, it is estimated that it would cost close !
' . i

to tvice that amount or US $1,650 per plot to provide the standards of :

°» was about US $ 823.

,services. A reliable unit cost base for the year 1974 is available and

has been used fora cost computgf’ions throughout this work and for the N !

illustrations of options. Illustrattonmo.40 indicates such unit costs for

S

Q Site and Services projects in Lusaka. .

TR o S PR R et g o wa = AN e

<

Servicing options are presented on a prototypical layout. This prototype
has been developed on the basis of experience designiné layouts for Site

and Services projects in Lusaka. While developing the prototype, all

© applicable regulations which were exercised by the concerned ministry in

Zambia have been followed with the exception of regulation 1.b. (see Appendix:i).

. A
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. Total area of lajnd:

dataNof a prototypical layout

¢

9.9968 hectare °
Total no. of plots: 1220 ‘ o
+ « - il
Grogs density - '
Ylots/ hectare’ 22 :
Average size of plot: 320 sq.m. .

s

Roac‘ls/ and’ open spaces: 29.58 percent

Residential:

70.42 percent

) G
The servicing options which haxlve 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 conventiopal standards.

\

1. Water supply optioms 1 - ' ’ .
2. Sanitation options o ’ _ "
¢ 1 - ‘7_‘__;,,_ ;

3. Roads and storm drainage options& .

o

4, Electricity and street lighting optioms.

S
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SITE AND SERVICES SURVEY

Unit Costs

& Standards®

SURVEY NO: e ZAMBIA

pare; May 20, 1974

COMPONENT: DEECRIPYION/S TANDARD SPECIFICATION UNIT Kgl; ' 583}"
uss uss t
~ »/'\"’N\ i
1. LD g B
la. Land Acquiaition n/a
2. SITE PREPARATION /s '
3. PUELIC UTILITIES ;
3a. ¥ater Supply
Standpipes @ 1 per 25 plots 12 ma G.S. pipe m 2.4
in overspill areas; 19 pm @ bl n 2.7
Standpipes @ 1 per L plots 25 mm L] n 3.6
in basic plots; - 75 mn A.C. Pipe m 5e5
Individual Connection cf piped 100 mm # m e T3
water brought 10m inside o 150 ma @ n m 12.7
plots for ‘nmormal' plots. 00m * n n 16.4
Average coasumpiion 150 lpd. 225 mm " n 18.2
Allowance for schools, shops etc.), (Laying included)
30,000 litres per ha. Fittings, etc. add
‘ 20% of total abovs.
Fire Hydrant o, ‘| 168.0]
3b, Sewsraze . -
Pit latrines bulilt by users in
the overapill and 'basic' plots;
Individnal wataerborne comnection | 100 mm Earthemsare Pipa m 13.7
brought '3m inside of plot in the | 150 ma " n 16,4
tnormal' plots. 225 mn " x| = 25.5
Average flow 150 Ipd. 300 om 4.C. pipe m 36
Allowance for .schools, shops etc.) 375 mm Concrete pipe m 41.9
20,000 litre's .per ha. no. 8.0
K D0, 238-0
\ - . D0« h9,000
1 0. 98,000
3 i \ LO» 126,000
3¢. Surface Draizage
open ditches n/a
3d. Raada and Foo#g .
Onrspm areas; 100 mm = 200 mn . |10~
Gravelled hm internal.rvad gravel thickmess - 20
system, no direct access to - | on 33 = fn’ wide ,
all plots; bitnmnized éa roads (with L-25n
bus routes. right of way) -
Site & Services reass, v | 2-3.5m wide foot pathd A
Gravelled im internal road ) B
aystem; direct access to all dL tar e . 1.5
vlots. bitunenized ém accass roadh.

S

Illustration #34
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( The cost of supplying water depends on the degree of serviceiinstalled. The

N

principle to be adopted is-a step-by-step upgrading of services, beginning

? ’

1
1
}
¥
¥
§ 1. Water supply options
;
$
{
! .
4 ‘ with a low-cost, and therefore low-level, service and ultimately reaching a
E o i
'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 té walk at maxigum about 5-6 minutes to fetch water.
Eventually; these standpipes are extended to comnect to'individual houses.

i

Four options have been developed on the assumption that an urban water main
. 0

to supply the community. ' .
.o ’ !

\\,)

mr e e e o

f

I. Water supply optiomn: I (Illus ation no.35)

tnhrg o g e T\

A public water sténdpipe is provide for‘svery 110 families, each standpipe

: has 20 taps (one tap for every 5-6 families). The maximum 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 amd costs US $26.61l.per plot.
14 ) o‘\ l -
{

3
o

°

II. Water supply option: 1I (Illustration ng.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.

III. Water supply optiefi: III (Illustration no.37)
A publie water standpipe ig provided for évery 9 families, each standpipe

b has four taps -(one tap for)every 2.5 families). Maximum walking Qisfance

P

is about a 1-2 minute walk. It costs US $104.45 per plot. - Six firehydrants

are also provided. ; /‘

\ & !

passes through the main street with sufficient water at a suitable pressure

- 3 - . -
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IV. Water supply option: IV (Illustratiom no.38) 5

4
Individual comnections and six firehydrants are provided at an installation

*b cost of US $135.52 per plot.
3

-

A\l

<
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3
WATER. SUPRLY OPTION : I - ?
Sy )]
- -+ % Installation cost/plot : US $26.61
! +
-0 * Maximum walking distance : 5-6 minutes
5
o —— !
=== 200 mm § water main
4
. stand pipe . . ’
{ ;
- ! / {
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WATAR SUPPLY OPTION : II

* Installation cost/plot : US $53.98

* Maximum walking distance: 2-3 minutes

oof |

200 mm @ water main
150 mom § water pipe
stand pipe

\

existing stand pipe

. Illustration # 36

-

[ WYY

G N R e et

DR e aRe e e Mtk e o man 3w

AN 30 T




A

-

b4

WATER SUPPLY OPTION : III

T

~ * Installation cost/plot :

US $104.45

* Maximum walking distance: 1-2 minutes

== 200mm ¢ wvater main
memes 150 mm @ water pipe
AN 75 mm @ water pipe
’ stand pipe - '
@®  fire hydrant / )
L3 S—, - T -
{. \
’ / Y
: g

Illustration #37
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WATER SUPPLY OPTION : IV

* Installation cost/plot

o141

200 mm § water main
130 mn ¢ water pipe

75 m: ¢ water pipe

12 mm § individual connection

fire hydrant

: US $13§.52
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|
1
1
" WATER SUPPLY OPTIONS : LUSAKA ¥ SUMMARY j
/
* Initial investment required for sequence-A ......US $ 26.61: 1
* 'Initial investment required for sequence B ......US $ 53.98
- g
*# Initial investment required for sequence C ......Us $104.45 A
KN
% TInitial investment required for-sequence D ...... US $135.52 i
"y
s b
'-w " TIII Mh—TH’ﬂ :”‘I‘ﬂl ) — T lgﬁ‘ Tl ; o
initial 3o e et g LR
imvest= TR AR i j
ment US$ gtﬁ Eﬁ% , m. \% u:ml ’ g
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OPTION:I OPTION:II - OPTION:IV ii
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53.98 e =l R :
. OPTION:II OPTION:IIT  OPTION:IV T
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T HOREE g
s . !
I EEAECEE B """ﬂmlllmlnn|uuummumnmnmmmmmmnmumnlmmmununm’ ;
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104.45 — }113{}% Hl{ :
OPTION:III OPTION:1IV 3
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N
-

The cost of sanitation depends on the degree of service provided. In this

case the minimum cost option is a pit latrine and the ultimate level of

N

{

i

4 , ’
; 2. 'Sanitation options ’ ]
i

§

i

; service is a sewer network.

i

Four ‘options have beeﬁ developed on the assumption that it is possible to

R

connect to an urban sewer network through a main collector pipe with

sufficient capacity to accept the additional flows from the community in

question. The initial option assumes that the porosity conditions of the

- - ground are favourable for pit latrines to function properly.

v

I. Sanitation option: I (Illustration 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

JRSPSPUC S

superstructure is discounted. The cost of the pit latrine is US $37,56 per plot

(for cost calculations refer to Appendix : B).

II1. Sanitation option: II (Lllustrgtion no.41)

Pif latrines are upgraded to become pour-flush toilets with soak pits (it
L] .

-

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

previous stage). The cost of a pour-flush toilet is US $72.38 per plot,

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

exciudes the cost of the superstructure (see Appendi?:B).

\ 111. Sanitation option: III (Iilustration no.42)

The -pour-flush toilets are upgraded to become aquaprivies' by converting the

pit into a holding tank which is connected to a soak pit. It 1s assumed

AR s DR AR A i s Xt mpa s
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that at this stage water is more freely available. The cost of the aquaprivy

is US $97.50 per plot (see Appen‘dig:B). The cost does not include the
cost of the superstructure. > v

s

. J

IV. Sanition option: IV (I1llustration no.43)

The aquaprivies are upgraded by comnecting them to a sewer with a small
dismeter pipe as it can safely be assumed that sufficient water is available

at this stage. The cost of the small diameter sewered aquaprivy 1is \

~US $271.64 per plot.

At this stage aquaprivies function perfectly well and provide thg same degree
of convenience as do flush toilets; 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 amy

v

serve to indicate the relative savings that can be made.

o
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SANITATION OPTION : I

* Installation cost/plot : US $37.56
-© . Pit latrine .
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SANITATION OPTION : 11} / Cw

InstallAtion cost

*

/plot US $72.38

<

"

b

@ Pour-flush toilet
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SANITATION OPTION : ITI

* Installation cost/plot US $97.50

L An aquaprivy
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SANITATION OPTION : 1Iv -

* Installation cost/plot US $27".1.64

o “ RS

L1 225\\f€mf¢ collector pipe
w150 mm ¢ sever-pipe
T T T cloo mn ¢ SEWlEr pipe
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SANITATION OPTION : CONVENTIONAL . !

/
- e &

"% Installation cost/plot US $347.81
o ’ :

. Ml 300 mm § sewer main
- BEE 225 mnm.f sewer pipe

miemme 150 mm § sewer pipe ‘ ’ ,
[ manhole ) r A ,
N flush toilet

-
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-SANTTATION OPTIONS : LUSAKA n

SUMMARY

* Initial investment
* Ipnitial investment
* Initial investment

% . Initial investment
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3. Roads and storm drainage options .
n ) 0 ‘
The cost of surfacing roads depends on the quality provided. The principle

e
of upgrading roads begins with a compacted earth surface which provides only

]

seasonal service and is ultimately converted to a conventional tarmac

a
.

surface. Initially, storm drains are open ditches on the sides of the
prepared road surface following the natural slope of the ground for rain
water disposal. Eventually, built up ditches which serve as storm drains

are provided with concrete culverts where required.
- SN

\
Five options have been. developed on the assumption that the maip street will

be a public transportation route with light commercial traffic.

I. Roads and storm drainage option: I (Illustration no.46)

.

Only the main road surface is prepared with a gravel base to provide public

4 .
transport route facilities. Two additional roads are prepared with compacted

‘earth surfaces. Dpen storm drain ditches are prepared along both sides of

s

the roads and culdts are prepared at two intersections. The cost is
US $37.56 per plot.

Ll

I1. Roads and storm drainage option: II (Illustration no.47)
The main‘road surface is prepared with tarmac,and storm drain ditches alcké“

this road are built up together with culverts at two intersections. Two

v

Jadditional road surfi&es are prepared with a gravel base;and storm drain

ditches areéprepareé along these roads. The cost is US $72.38 per plot.
Ia ' A‘: TR h

s
st

III. Roads and storm drainage option: III (Tllustration no.48)
The main road and two additional roads are prepared with. a tarmac surafce.

spom°drgins are built up along these roads apd culverts are prepared at.two

B N ~
€
o » »
- , T '
- '
f ‘ \
t
1
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C t

intersections, All extensions in the clusters are finished with compacted

02

earth surfacefs th?s providing direct road access to each plot. The cpst

is US $130.47 per plot. N
4 ) , . o
0’ 0‘

IV. Roads and storm drainage option: v {Illustration no.49)

'

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

and junctions. The cost isUS $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 ditchfas
‘and necessary culverts of conventional ;tandards. The cost is US $222.11

per plot.
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ROADS AND STORM DRAINAGE OPTION : II o

o , ,
H
\

* Installation cost/plot : US § 72.38

tarmac  surface
with built up ditches and culverts

gravelled base surface -
At
with culverts
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. ROADS AND STORM DRAINAGE OPTION : ITI i
( s |
< i f

* Installatidn cost/plot US $130.47 f

- Iy |

y |

tarmac surface -
with built up ditches and culverts

e & el 3 O W ML 5

"l"'" compacted earth 0 ;
- . ~—- with formed ditches :
;
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ROADS AND STORM DRAINAGE OPTION

s Iy :
*# JInstallation cost/plot US $ 174.98

tarmac surface -

with built up ditches”and culverts

gravelled base surface
with culverts
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ROADS AND STORM DRAINAGE OPTION : V

*

Installation cost/plot US § 222.11

o,

tarmac surface

st with built uwp dit:c\jes and culverts
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ROADS AND STORM DRAINAGE OPTIQONS : LUSARA SUMMARY

‘% Initial investment required for sequence A ...... US $ 37.56
* Initial investment required for sequence B ......US § 72.38
* Initial in;estment required for sequence C ..... .US $130.47
\ * Initial inveétment required for sequence D ,.....US $174.98

* Initial investment required for sequence E ...... Us $222.11
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4. Electricity and street lighting options:

The cost of electricity and gfreet lighting instéllations is a function

of th; degree of service provided. Electricity and street lighting optioms
can eventually be upgraded to complete electrical services. Initially,
street light;Lng is provided orwg__sﬁc;ions for secx‘xrity,, and
eventually street lighting of conventional standard i; provided at all

required points.

Only two options are developed for street 1i§hting 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. -

. per plot. A

I. Electricity and street lighting option: I {Illustration no.52)
M 5

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

‘o

I1. 'Electricity and étreet lighting option: II (Illustration no.53)
0 / P . ! A

Street lighting is provided at all required points. At thisg stage all

connections to houses should also be finished. The. cost is ‘US $44.80

per plot. ) '

f
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é ELECTRICITY AND STREET LIGHTING OPTION : I _ ,
P
) . * Installation cost/plot US $ 39.34
} : |
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‘ELECTRICITY AND STREET LIGHTING OPTION : II g
( | e
L X Installation _cost/ploﬁ US $ 44.80 ¢l e
\ i
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ABSTRACT ‘

The growth of urban centers continues to outstrip the
ability to supply dwellings and urbarr services in many
African cities which h;ve limited financial resources.
It is becoming increasingly harder for the urban poor
to'acquire an affordable dwelling which is a basic
necessity, To put housing within the reach of these
people it is essential to develop ways of‘reducing the

investments by lowering the standards of services. v
— S, -

) s
The ‘present thesis examines such a possibility and

. outlines specific options for Lusaka, Zambia.
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1

&

1'emporter sur la capacité& de/ fournir des logements et

des services urbains dans beaucoup de villes africaines

i1

dont les ressources financieéres sont limitées. Il devient

de plus en plus difficile pour les mal mantisg de la ville

d'obtenir des logements abordables, bien qu'il s'agisse

-

d'un besodin fondamental. Pour mettre 1'habjtation 3 la
- ’ . ‘ /
portée de ces gens, il importe d'é&laborer des moyens de

®°

Jes services. La pgssente thése cheréhe d| étudier ces
,possi%i{ités et 3 ébaucher des choix partikuliers &

» Lusaka, au Zambie. , . "

. .
réduire les mises de fonds en réduisant les normes visqnt ’
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_The provision of a plot on a parcel of land which is serviced with-related

“ vmaintaining the possibili&y of .upgrading them at a later date without

— Yt~ e R T [,
e — ——— = ———— o

Preface f

-

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. N

. ‘-\
Housing for the poor is usually costly  in relation to their incomes and

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

[
®

-
-

infrastructure, normally referred to as Site and Services programmes, is
one step in the direction of such efforts. However, it has proven difficult

to meet the set targets with available financial resources.

Inappropriate servicing standards are a méjor cost item for such programmes
<

forming the priﬁcipal 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. . ’ ) ;
: i

* »

8

This stﬁdy does not pfopose to reduce the standards of services to be

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

investments by lowering the servicing standards at the initial' stage while

precluding any of the previous works. Hence, different servicing optioms.

4

ﬁay at first 1ncor§orate a low level of service which permits subsequent
upgrading . ' o . . )
9 . s ‘S‘A ] , « i

-

t

{

0ptions discussed in the study are not to be considered as alternative
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solutions sin;é all options allow futureﬂupgrading without loss or

damage to presen§ installations. For examﬁle, if a standﬁife {B/initiaily
inséailed with several taps to supply water to a group of families, but
allows fér future upgradingﬂto'a g;eater number of individual connections,
initial costs are reduced. The ﬁain point to remember is that, the minimum
*cosf option shOuld”never‘preclgde the possibility of future improvements
towards conventional standards. Finall;, it is not the pufpose cf‘this :
study to présent a readymade proposal for implementation. For different
s&Qéé:‘;ifferent options can be applied at different stages. }hé‘study
demonstrates that the cost ratio betweén the lowest oﬁpion and the
conventional one for water supply may be as high aé 5.1 : 1 . There is
glearly the possibility of considerable savings in the initial development
costs of the Site and Services projects.

The study is orgenized into three chapters. The first chapter examines
L ¢

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

-

during 1974 to 1976.
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-1.1 Low-cost Housing in Africa and Related Issues

o

One of the ba;ic needs qf every human being is to acquire a shelter for
himself and for his family, be it a tree, a cgve, a hut or a house. Shelteg
provides protection against the weather, a space for resting and sleeping
and a place to react to physical, maéerial and psychological surroundings.
It is becoming 1ncreasingl§ difficult, particularly in urban centers, to
acquire a shelter which can satisfy even minimum requirements with available
financial resources. Countries in the Aérican continent are no exception

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

related topics which demand a closer study.

Y L

Urbanization in Africa

In sub—saharan Africa, urban growth and economic development are essentially
twentieth century pﬁenomena. The traditional form of %settlement was the
shifting village or hamlet which was maifily rural in character. The

o

settlements‘tﬁat can by any definition be classified as urban places were
seZtleménts inhabited by chiefs who attracted some craft spec;alists 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.l Most of the present‘ur%an

centers in Africa are essentially the product of colonial rule and theréfore

urbanization in sub-saharan Africa was largely a response to the needs of

- %
colonial economic policy. Today African urbanization takes place within a

S
variety of political frameworks and the diverse accompaniment of problems

demand attention.
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.of urban growtﬂ in the world. Urban and rural population estimates of the

Africa was a late starter in the urbanizing process and remains the least
urbanized of all the continents. Consequently Africa has the highest rate

-

world and Africa gre presented in illustrations 1 and 2 respectively.
ﬁstimates 1ndzcate that urban g;owth represented in perfenf incresase s
between 1900 and 1950 was 629 for Africa, 444 for Asia and 25¢ for the
world at large.2 However, the annual rate of urban growthjin Afrita
between 1850 and 1950 was only around 3.9 percent compared with 2.6 percent
for the world as a whole.’ One of the reasods for this urban growth can -
be attributed to the migration of people from rural to urban centers }or a
variety of reasoms. The rural to urban migragion trend comprised about

51 percent of the increase in the total urban population 1in Africa for 1
the period between 1970 and 1975.4 Although mi%ration 1s 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 19710.5
However, the difference in these growth rates is largely the result of
migration from villages to urban centers. For example, 77.1 percent of

6

"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
f ‘

heavy investments in infrastructure for related'services,

%
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Housing Requirements

A continuous increase in the supply of hfusing stock is needed to cope v/vith
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
Afurica but throughout the developing worl-d. In order to increase t'he supply
of housing ;continuously, ‘it is imperative, that the cor;cebrned guthorities
have accurate Eestlmate.cs of housing requiréments, adequate financial
resources, technical capabilities and appropriate strategies.

It is estimated that the urbam population during the period between 1960

and 1975 was around 76 million or 19.3 percent of the total population of
Africa.9 The total urban housing requirements for the- same period are
estimated to have been 11.4 million dwellings. Little 1s 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
1nformati'on was available, have a very high percentage of squatter populations
ranging from 48 to 90 percent of the total populatlon.10 It is obvious

from the high percentage of squatter populatlons; 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.ll 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

P
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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
governments in developing countries which are especially 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.
D;spite 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

o

settlements which are outside the juraisdiction of the authorities °
- ¢

responsible for meeting housing needs.. Thé most common function of the
*AQ
squatter settlements has been to provide housing for the lowest income

groups of the urban population. Squatter settlements provide shelter to

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

Housing policies for the urban poor have typically stressed the public

supply of fully serviced 'standard' housing units. The construction costs

of such '

standard' housing units result in very high rental or financing
costs that are much beyond the means of the majority of the urban population.
The only way to make such policies operative is through subsidies but such -

subsidies. do not allow replication of projects. TFurthermore, the economies *

n
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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

urbanﬁxhelter. The provision of serviced sites is one such approach.

The provision of serviced sites, widely known as the Site and Sen}iceg
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 patternms
of urban development. This problem is well illustrated in the pattern of
squattetr settlements. More often than not, sites-of squatter settlements
prove both expt;_nsive and difficul’t to supply with necessary services: water

supply, sewers and roads. Evidently, supplying services at a later date is

more costly than directing the pattern of development through plamning. .

~

S n

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 order 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 ;s ,
is the case in many squatter settlements. The provision of services to a
communiéy demands more technical resources and more collective effort.
Therefore, the construction of services will alwvays be institutional.

-

Other Simila® Concepts

‘dissatisfaction of the concerned avthorities with the performa‘nce[’of their

‘housing schemes in dealing with slut;fclearance, resettlement housing or’

The inception of the Site and Services concept can be traced to tre

»

low—-cost housing. Housing policy ,makers were forced to rethink issues

because their policies incurred financial problems and failed to achieve -

£

¢ ‘ *

- memy
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goals. One important concept that emerged from this reassessment was that
a substantial part of léw—income populatioﬁ can (and do) house themselves, .
without direct control or assistance from the government. The planners
also realized that this constrgction could be directed relatively quickly,
and controlled through legal ow;eréhip of land with the installation of
urban utilities and services. The development of these two importa;t 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 u;kanaservices
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, #as 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 area from adjacent council
low-cost housing. Political par%y officials 'allocated plots' and
shopkeepers established businesses. The resultant settlement, four
months after the first resettlement, 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 seéure and with subsequent upgrading, the area could form‘a
useful addition to the pfficial urban housing stock. This spontaneous
grassroofs movement added more dwellings to the housing stock of Kitwe

than the city council had planned between 1971 and 1974?12

The example described above begrs great similarity to the description of

Sites and Services projects. By providing water pipes and allocatinﬁ plots,

the city council and the political party officials joinéd 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

’ 4 )
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implemented in some(cases in different part; of the world. Although the
details of each application vary slightly and are distinctive, they all
Sear a striking similarity to that of the Siie and Services approach. The
term "basi; sites" 1is linked with the concept of Site and Services since
;rpvision is made for basic services only. Tipple has‘proposed a cdncept
of planned informality.13 It is so described because a square area larg:
enough for 25 plots allows the group to grow informally, like existing
squatter settlements, but each square is part of a gridiron pattern division
wiich ensures économy in laying future services. Similarly tge concept of
urban villages -also promotes informél growth,‘while retaining control to
ensure the easy supply of services at a later date.
§ '

Meaning of Site and Services Projects

Site and Services projects are aimed at stimulating maximum private
involvement in dwelling development using pinimum public expenditure.
Public expenditure and public action are direéted ta the goal of removing
constraints for people who have demonstrated an ability and willingness to
house themselves. Public expenditure and acti;n 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 at long terms, to
individuals or occasionally to groups. The construction of the actual
dwelling is left to the individual. This opens the possibility of organizing
self-help or mutual self-help or retaining small contractors such as brick
layers, carpenters and artisans to build part or all of the dwelling unit.
In simple terms, Site and Services projects can be described as the

development of land that is levelled and provided with access roads, drainage,

PRI
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water supply, sewers and electricity and sold er leased to the prospective
S

resident who builds his own dwelling. The essential services of water

.

supply, access roads, sewers and electricity together with street lighting
ma;r vary in degree and depend on the standards acceptable to the community.
The site location f‘or such a2 project is of critical importance in relation
to its distance from places: o% employment and the main business disttict of
the <:Lity.. A Site and Services project is graphically expiained in

illustration RO 3.

»
r ' .
¥
Since the development of a cohesive comtunity 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. <

9
7 A

»
°
Al

In summary Site and 4ervices projects are balanced programmes based on self-

-

help and progressive{limprovemen»t and, i}%\this way ,““}they are geared to the

development of low-ificome communities.

.
v
p
. i
1‘ e
“

Standards of Services . .

¢
)

Since Site and Services pquects are designed to provide housing for low-

e

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 3

services are provided. A higher level of services demands higher repayments

3

and thus is cost prohibitive for low-income families.

)
- 4

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

N
1

|
i
i
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A COMPLETED PROJECT
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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 virying degrees:

1. iload access facilitating access to the place of employment either

- i

by foot or by public or private transport.

% 2. Water : either communal or individual supply.

3. Sanitation : 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 ele¢trical connection if desired by’ the

resident. X

?&“ It {s to be noted that only infrastructural services are dealt with at this

point. Social services are equally important, but detailed discussion of

these lies outs9de the scope of this thesis. ] - = Co

. ‘ . °
. N
LR
.
\

Earlier attempts at Site and Services projects were aimed at reaching not

. %\ .

far below the median level of family incomes, Hence, they were comparsble

L to conventional public housing schemes. These projects have since been |
refined and aimed at urban families with much lower income levels. However,

the; still do not reach the poorest 20 percent or so of the urban population.l4

Evidence in Zambia has indicated that the fully serviced plots, or those
serviced at the regular standards (see Appendix : A), cost more thap the . |
budéet allows, and more than the prospective residents can afford. The

available financial outlay itself prohibits the use of such standardsr if the

O‘ planned number of plots are to be provided. As a result, the National

Housing Authority of Zambia reported that the second national development

¢ -
~ . N




15

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 fx.mds.15 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 to correspondi’ngly revise the level of services to be provided to
match it. The levels of services to be provided or the services themselves
could have bé’en checked. %t 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: L a

"The conclusions that can be derived from them (studies on infrastructure)
»

are not ne:v, but they provide an element of credibility since they are

- -y
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

for required level, which is a design decis:[on,"l6

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

plots were too expensive for 32 percent of the population.” This undoubtedly
excl'uded a siénificant portion-of the urban poor. Thus a still cheaper

solution is required. .

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

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

*

Role of Services . :

Essential services such as access roads, water, sanitation and electricity

constitute a major portion of expenses representing 40 to 60 percent of the

e et A A B
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total costs where thi's total includés land, servieing, plot development,
design and supervision costs. The higher standards of ser;rices will result
in higher devel-opmeﬁt cost, but with limited available financial resources,
only a very small sector of the target population can benefit. The

K

intention of minimizing the initial investments can best be accomplished

N

Tt
by lowering the::ia;d;w{‘vices inf'f:’ially, and permitting progressive

improvements to the economic situation. Thus lowering the standards

of services at the initial sia’gimeans postponing, not changing the standards.

_.,-—/m”‘"“‘>

By providing affordable standards of services at tl{e initial stage, public

El

uthorities can allocate any extra capital to othér programmes while reducing
e 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.

[PV
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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.

i
In many African countries attempts to provide serviced plots have
been partially successful in al%owing the urban poor to build their own
dwellings. Many international agencies have provided financial aid and
technical help to countries in Africa. In the 1970's, the World Bank aléhe
undertook more than 30 such urban development projects in the developing
world.18 In the last seven yearé, basic urbanization projects costing

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

to over 10 million people.19

Between 20 to 58 percent of low-income families are still unable to afford
any sort of official accomodation.20 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

ol el
in Lusaka, Zambia and use the methodology developed by the World Bank.//ﬁ
/ N

The options elaborated are best suited for the chosen example; t not

{

necessarily the only options,
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The options discussed in this chapter do not contain any dollar costs.

They are presented in the third chaptér with a prototype 1ayout.‘ However,

the options are grouped in three general cost categories : (1) Minimum

cost (2) Intermediate cost and (3) Conveptiona.I or standard cost.

~
14
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2.2 Servicing Options

<
The conveniences of urban life 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 suspehded in the air. s

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 an§ of them. Site and Services

- N
projécts 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 beneficiaries of such projects are low-

wincome families with very small means.

The following services are normally provided in the Site and Services

projects:

1. Water Supply:
Most existing Site and Services projects provide for a piped water
supply connection to individual plot. Some projects have triedﬂ;o
provide communal water su?ply (i.e. a group of plots share a p;ﬁlic
standpipe).

2. Sanitation:

Water borne sanitation facilities are appreciated but the costs are

b i ke v
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prohibitive in many cases. Hence, septic tanks or iTi some cases simple

( pit latrines with or without soak pits are provided.
3. Roads and Storm Drainage:
e 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 1s surfaced with tarmac. In most cases, storm

drainage is provided by open drains following the natural slope of the

site with culverts where required.

VPSSR Y

4. Electricity and Street Lighting: *

Provision is made to have individual electrical connections and security

“rwa -

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,

- ot ol

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 developﬁent cost, design and supervision cost

-

and contigency cost ofobetween 10 to 12 percent.21

LY

-

An analysis of completed Site and Services projects indicates that the
cost of supplying water according to conventional standards Trepresents on

the average 20 to 30 percent of the total on-site infrastructure costs.22

The cost of providing a 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 tarmac roads the average cost amounts to

about 30 to 40 percent of the total on-site infrastructural costge It is '

‘:} .especiall§ 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-site

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 certaia’étandard irrespective of the costs. The aim of
servicing options is to minimize the initial investment that is required

to provide services. This must allow future improvements without repeating

or destroying existing installations. Thus the servicing options imply

St et h ST din M I s N AN e

a postponement of the installation of services at an acceptable standard

o

and do not mean that the servicing standards are irrevocably lowered. The

e e

o
concept of servicing options also recognizes’ the potential for incremental

improvement through an efficient use of avajlable resourcesg,

- .;"_NL
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2.3 Water supply Options

Water for drinking, cooking, washing and hggienic 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 a connection to an existing water supply network, water

P a5 et U AT

wells or delivery of water either by truck, animal or human transport.
Distribution from the available water main 1s of great relevance to the
-3

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

. i

lakes or rivers but other sources of water supply are not too common. )
. 1

t

The quantity and quality of water to Be supplied are the principal cost
determinants for the on-site water supply system. The quantity 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-indome families use an average of 30 liters of water per capita
per day when the water supply is piped within the plot.23 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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PER CAPITA RESIDENTIAL WATER USE IN SELECTED AREAS
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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 %or reticulation is also a major cost factor. The quantity
of water to be supplied will deétermine the diameter of pipe which in turm
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 a&erage, water supply cost represents 20 to 30 fercent of the total
on-site infrastructure costs.za, Illustration no.5 indicates the comparable
costs for water supply for differemt 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

ig a standpipe with the required number of tap outlets (this option assumes
that the connection to an urban water éhpplylnetworé 1s 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 évailable). Illustration
no. 6 graphically represents both of theseroptions. Misimum cost level

has been achieved through the reduction in reticulation network. Pipes

laid would céfry ultimate design iuantitiesnto reach comventional or ~
acceptable standard. The standpipe should be located so that the maximum

N

walking distance form the farthest dwelling is 200 meters.

»
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, ON-SITE INFRASTRUCTURE COSTS PER PLOT: WATER SUPPLY (19 74)
- !
— :
COUNTRY NO OF ror LEVEL OF SERVICE COST % OF 1OTAL UHBANIZATION :
rLOTS SIZE PER  COST OF ON—SITE .
{cosT PLOT INFRASTRUITURT o
BASE) am ws 9 ™ 40 e 0 % ‘ o
NICARAGUA 2,15 10 Ingradual connecuon, 55 1pd 00, ‘d: : 1 [ :
SENEGAL 11.900 150 Communal stanape, 1 ber 100 Haehics 108 - 1 [
2,100 150 Ingincusl gannection a8s '.._ | ‘ ‘ ' l 1
1,800 200 Communal mncpipe | per 100 Heehics 138 ~ ]
INDONESIA 12865 © tndridust conrectson ns I |
4425 140 indrdusi connection 578 f } i ! | |
22600 110 Communal rsndpioe, 1 par 6 plots 0.0
SAMAICA b1 M indwidual connection [ 3} c l ' ’ I '
s ) Indwidusl connezon ¢ " I B | Voo
75 54 indmiduel eonnect.on =3 r._ ' R ' ’ | I
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- - tndrwdusl connection » 1080° ! I ! ! ' !
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1,200 xa indduel connecnon 1710 : ' 4 .
1.004 324 Indndtus! connection 1277 -y 1 | ! H
aes e indwidus! conmection 2”56 l i ! I s
¥ 1 168 Indvdual connecvan 322 + : .
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58 X4 Indivdusi connection 578 L\-—‘ | ' | } 4
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2,800 120 Indrwedual connecnion na ! N
508 o individual connecuon 6 L——‘a——'— ' ! | i
= = o . NI B %
TANZANIA 5370 265 indreduel connection 180 tod w2l | | | [ '3
5,370 266 Commural standpipe 1 par 10 ploty 559 1 I | | I ol
5.370 265 Communa) standpipe 1 par 50 plots 45 5 1 ' .
12,100 260 Communet standpice | par 50 ploty 39 C i ! ‘ ! i
2,500 260 Communai stencope 1 per 50 piats 475 oo | . | | |
2,000' '-‘?0 Communal siandpipe 1 per 50 plota a8 ' §r ] t : 4.
8,050 260 Communal standpipe 1 per 50 plors 2S5 i i ] ]
KENYA 00 - 126 Individuet comnection & f— : | | b }
s 126 Individusl conmection ’ b ¥ r—-1 I ' 1 | ‘ -
104 126 Comenunal standp pe 1 par 20 piots 142 ! .
723 187 Individual conmsction 54 0 C——‘l- l ' ‘ l g
100 326 Indwvidusl connection M1 b i l | | | b
1o 188 Ingividus! cunnection s70 H i §
42 296 Indrvidua' conrection »BO c | ! ¢ l
94 242 Ingreiduel conrbction 26 p— | | i P ]
4,200 12 tndividual connection 480 powme t
COLOMBIA 1500 L Individusl ennvection 078 ._._..L | | [ i .
3,500 0 Indwidual connection 1075 prmeie | | | |
2,800 140 np l | ' l ‘
€y 140 Indwidusl connection na | 1
57 140 Communal randmipoe na I ‘ : ' |
CHILE - 120 Indunduel conmecten 0 0 |‘—-, i i | [
tcuapon » 780 120 Communal nancpme na ! .
KOREA 07 ne Indiv-dual connection A
128 188 Ingrvidusi conneciion na ") l I' l ' !
i1 248 indandus! connection LE N [ . M .
: T ' , .
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WATER SUPPLY OPTION : ;FTE%MEDIAIE~COST

. standpipe
(network)

standpipe
© (well)

&community/ ‘

WATER SUPPLY OPTION : MINIMUM COST Illustration #6

Water Supply Option: Intermediate Cost

‘This?opt-ion 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 distance/s 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.
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Water Supply Option: Conventional or Standard Cost

27

This option conforms to the conventional standard of water supp,ly’where

indivi;iual pipe connections are provided for édach plot. Previcusly laid

pipes contribute to this option. To achieve this stage only additional

work is required without redundancies.

into public firehydrants.

Existing standpipes are converted

-

water supply network main

Tyt

o

y connection \

. community

= ’ A , firehydrant o 5
~ =] =7~ O(network) »\ P e
{ \ , =
e X e A % firehydrant ; =)=
Sianis HHY ¢ e Sl Ei
}: Y R e H+ individual ./1' V¢:’ :

WATER SUPPLY

OPTION : CONVENTIONAL

Illustration # 8




28

1 ey

WATER SUPPLY OPTIONS

SUMMARY CHART

{

minimum
option

c8st

intermediate cost
option

conventional

option
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Direction of progressive improvements
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Illustration #9
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pZ.Q\ Sanitation Options,"-

\ Propgg sanitation facilities are very important for the maintainance of
public health. Poor sanitation facilities are one of the prim: causes
\b{\i§> spread of diseases like hookworm, diarrhea, enteritis, cholera
and typhoid. Therefore, the objective of sanitation options is to

v

efficiently and hygienically dispose of human waste in such a way that

B

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.

Sanitation requirements can be met by one of many systems thdt are known
today, such as : by means of a connection to an existing network of sewers
or developing a new system of sewers or using one of the on-site systems
for the disposal of human waste. The method chosen will depend not only
on avhAilable financial resources but also on the availability of water and
v .

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 50 percent of the total on-site infrastructure
costs. Illustration no.l0 1ndicates the comparable costs for sanitation
systemns in different Sites and Services projects. Communal facilities for
sanitation are difficult to maintain and highly unpopular. Experts on the
subject are opposed to the provision of such facilities except in unavoid-

.

able circumstances.2

;
In order to minimize initial investments, the incremental progress approach
is to be followed eventually leading to conventional standard of sewers.

However, a recent study concluded that a sewer system is not likely to be

the most cost effective solution of human waste disposal for most situations

N AR IS Fl I 5 1 S Bl NN 31 b o SNl D A
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, 2
ON-SITE INFRASTRUCTURE COSTS PER PLOT: SEWERAGE .(1974)

9

Q

CUOUNTRY MO OF rLoT LEVEL OF SERVICE COST % OF TOTAL URSANIZATION
f1.07s uze PER-  COST OF ON-GITE
{cosr PLOT INFRASTAUCTURE
BASE} saM =z 0 2 40 [ 0 190%
NICAMAGUA 2750 10 Indviddush 1000 jm || | {
SENEGAL 11.900 150 Setf-gug Prt latime on tech plot 1086 | ] ! |
2,100 150 indmdus! EONNECTION 1eNLLE tank »o
1600 200 Seti-gug Pt latring on each plot 172 L—.I_ I 1 T l
INDONESIA 12,888 ] drowdual cor nection 1904 b L | | |
4425 180 [ J 26832 ]
23,60 17 Seifdug pt Istrine on sach plot o I f | | 3
JAzAAICA 85 ” tndmidusl conMCTON watkrDorhe 16 fdem | |
s ™ Indivwdust CONNEC1ON WEISTDOTOR 15986 e l ‘ ’ ‘
788 ™ Individhust e 15368 .
10T IWANA 1,100 m Indrewduai squs prevy weuts 1020 femedembedm | ]
08 s Indnndus! saul prevy units 920 l._._-_....._.+_
- - InCrvariagl CONNETTion weterbore s1o i '
- N \ 5040 b — ] ’
ZAMSBIA 7600 a0 Seit-cdug Pet Iatnne B0 each PIot - ' I ] l ! '
1.200 324 Saif-dug pit istnine o esch plot -
1 200 I IndmiBiual ConneCTION waterborne 40 l—L—-ﬁ- ! l '
1084 I tnd L & 134 ¢ }.__.!_._.J._ ! 1 1
1) I b 4 C 157 4 (
1.7 185 nd i G e E:—_—L I l
114 ™ Sait-0ug oot latrine on each lot - | | H |
ase 24 1 ! connaction e 1529 r—_T_?._
258 0 Self-cdug prt Intnine on esch plot - I l !
" 3 Setf-guy it latrine on each piot - | | ' | l '
307 kr ) Individus) CONREctOn wilerborne 158 2 t——.—r—.—*—. l i l
n 3 2 H H
100 n Individusl connection wattrborne ny2 m { ' '
INDA 1.000 0 ¥ i mE I ' i
EL SALVADOR & 100 80 1ndvidusl TONNecTIon witerbome ns
2.400 0 indvidual connection setecborne na I I ' N I ' l
508 [ Individust conrection wiierborne Nt H—J ‘ ! '
238 ] na
L2 ] na ‘ ' ' I I l
TANZANIA 5370 25 Indwidus! conrectioh wa #rborne (A% MU E— | i {
3,370 285 improwed pit latrine on sach Diot "8
5,370 25 Communai pit ls1rne 1) : i | ' ' !
12 100 260 Ingvigusl #aus privy units 190 b | | | :
2,300 260 individusl squs privy umis i3 4 | ] l
2000 780 Indwidual #qus privy units ? '
8050 200 indwvidusl sCua privy unis s m , I ' I
KENYA N 500 128 indundust connection 1429 | | l |
Jre 126 INdWIdusi €ONNECIIDN W ILErDO! AL
ol t2¢ Cammunsl watarborne § per 20 plots 51 m—r— | -‘ l
22 187 tngipdus) CONMICIION witerhoras "o '———’—.—I I '- l
100 3% tngwidual connection 1ePHT tank 180 0 N
" " INOwidusl CONNICLION waterborne 1438 [I_—*.-_L |
42 28 InBividus! CORRETHON vty oI ne 0 fomen | | | |
™" 242 tndwidusi connection vond 008 4 l
£ 200 120 Indwidus! BOMNECT Un materDOrRe 134 ! 1 ]
COLUMBIA 3400 ”0 Indwidust CONNECIION witerBOrRe :,:. L | I I l
3,500 ° Indridusl 0onnection weterborne (3] ’..__T. :
2800 140 Aa ‘ I [ I
475 140 na I | ' 2 ’ l l
%7 140 ns - ‘ ' ' | ‘ l
CHILE - L] , Inamduat connection weternorne (L1 *
teuanen 3220 120 Indwidual 9ot latrine ne | R I I ]
xomea %07 e Ilmidual @ONAICHAR witerhorne n ) r | N
5 Wy IPdMIdUE! PORrELn whttragna a3 H | ; \
P n 249 Ihigie’ ennnectian o 1tvebniae a3 ! ) M ! i

. Illustration #10
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in developing countries, This system is the effective solution in high

density, westernized cities.

L
Several methods are used to classify waste disposal éystems, but the most
useful for Site a?d Services projects is to differentiate between on-site
or household systems and off-site or community sysuems.w On-site systems
do not require organizational actions while off-site systems normally do.

f1lustration no. 11 indicates the comparative costs of each system. On-site

technologies have been classified into the following five categories.31

1. Pit latrines

2. Pour~flush toilets
3. Composting toilets
4. Aquaprivies

5. 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 Lrevent flies and odour,
Sometimes the superstructure is displaced from the pit. Liquid 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

o

pit is usually 3-7 meters deep and one meter across. Pit volume may be

“

calculated at the rate of 0.06 m3 per person per year. Thus it may take

6~7 years for a pit for a family of five to become non-usable. .

N

Pit latrines are recoﬁnmnded for low and medium density areas (up to 300

Tk erenmtu——
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Surnmary of Total Annual Costs per Kousehold 32
(1978%)
Number
of Mean Median Highest Lowest
Observations >

Low Cost

Pour flush toilet 3 18.7 22.9 21.3 10.1

Pit latrine ) 7 28.5 26.0 56.2 7.6

Comnunal septic tank /1 3 34. 39.0 48.0 15.0

Vacuum truck cartage 5 37.5 32.2 53.8 25.7

Low Cost septic tanks 3 51.6 45.0 74.5 35.4

Conposting toilet * 3 55.0 56. 'T4.6 34.3

Bucket cartage /1 5. 64. $0.3 116.5 23.1
Medium Cost

Sewered aquaprivy /1 3 159.2 161.4 191.3 124.8

Aquaprivy 2 168.0 168.0 248.2 87.7

Japanese vacuum truck cartage & 187.7 193.4 210.4 171.8
High Cost 1

Septic tanks & 369.2 370.0 390.3 306.0

Sewerage 8 400.3 362.1 641.3 142.2
/1 7o accéunt for large differences in the number of users, per capita costs

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 latrine, If nearby ground water is used for drinking,

the pitcshould be around 30 meters away from the source, depending on the
soil conditioné.- 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

to construct, and‘provide the best opportunity for upgrading to pour-flush

o

toilets.

v
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PIT LATERINES Illustrati?n #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 bowl after {uery use.

¢
5

Thrrée ’to six liters of water per day . is required for a pour-flush toilet.
This system depends on sufficient soil porosity for infiltration, and like
the pit latrine it is recommonded for low density settlements. Pour-flush

toilets allow indoor location of the toilet, as they can be connected to

an offset pit outside and have potential for {pgrading to an aquaprivy.

-

2
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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 anaerobic biological decomposition.
They are either continuous or batch type, which use one or two compartments
respectively. Carbon containing organic materials is added ﬁo promote

P
composting. More recent and sophisticated contizr{ue}]s type composting

o

toilets, developed in Sweden, have one sloped compartment.

This system requires e per.iodﬁf removal of humus which can be recyled
7/

as fertilizer. The separation of urine in certain types of toilets\he

to speed up the decomposition process.

s
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COMPOSTING TOILETS Illustration # 14

-

4. Aquaprivies

1
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
breeding. The tank requires desludging periodically (every 2-3 years).
Aquaprivies have the same limitations as pit &atrines with respect to

soil porosity. Aquaprivies permit eventual connection to a small diameter

sewer.

<

Illustration #15
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5. Septic tanks

The septic tank consists of a small chamber, buried underground which
receives both excreta and sullage (waste-water). The tank is 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 1s not necessarily

cheaper than a conyentional sewer system,

7"\

N

o e -

S . - . Py
W an e DO TN Ve e ’ py e, tee it Vo . e [ AR
cLr o, wn .ty . e . o st evaara t TN, e Ll . 5O 5

SEPTIC TANK Illustration #16

Possibie Options N

%

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

chapter. Illustration no.l7 graphically explains the sequence. 0

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
be upgraded to the pour-flush toilet. As the water supply becomes abundant,
the pour-flush toilet will require 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 2 sewer system,

The link to soak pit must be disconnected before it is connected to a sewer
system. The diameter of the pipe required for a sewer is small and can be
laid on flatter gradients than the conventional sewer syste;ns, 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 sewer systems. J\
Sometimes, the ground conditions do not favour pour-flush toilets with

soak pits. Under such circmﬁtances, the pits should be desludged
periodically and the waste should be garted away possibly by a vacyum ktruck.

This option is not considered here since most areas in Africa have favourable

{

-

ground conditions.

L
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SANITATION OPTIONS SUMMARY CHART
minimum cost intermediate cost conventional
options options options
op»
N
'5 +
A Eij
Pour-flush —Aqueprivy Small dia. Conventional
A sewer .
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B
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Direction of progressive improvements Q

Illustration #37
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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 journmeys. Site and Se:arvices projects should !
! make provisio’ns for pedestrian and vehicular movements within the site and
; should link up with urban roads. It is also essential to provide for storm

drainage so that rain water does not flood the ®ads and impede travel. \

N

L

Roads in Site and Services projects can be tarmac with underground storm
drains or passable tracks with storm drains which follow the natural slope

A of the ground., The roadway may or may not function in all seasons depending

—

on the method of surfacing. The quality of road surface, the length of road

N e o AR o

(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

ST 8 o e

a base course; the least expensive, is simply a levelling of the ground i

which entails the removal of any obstacles from its path. Roads and storm

drainage cosi represents on the average 30 to 40 percent of the total on-site

3
infrastructure costs. 3

Illustration no.l8 indicates the comparable costs

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

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

drainage.

2

The following possible road and storm drainage options have been developed,

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

convenience of the utility.

Roads and Storm Drainsge Optiom: Minimum Cost i

0 The minimum cost option assumes that, in the early stages of a Site and b - P
‘ 4
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ON--SITE INFRASTRUCTURE COSTS PER PLOT: ROADS & SURFACE DRAINAGE (1974)
L

)

34

COUNTRY ’NO oF PLOT LEVEL OF SERVICE COSY % OF TOYAL URBANIZATION
PLOTS SI2E PER COST DF ON-SITE
cosY PLOT INFRASTAUCTURE
BASE) SAM uss @ » Qa0 0 o0
RiCarAGUA 2750 no Main reath tetumenired Pioed drainsge 130 ! | i
SENEGAL 11 990 150 #atn rosds betumens Orarnage xs ! I I
2100 150 MIin 70008 briumeniied N drarnaee { | ]
1 800 200 Mabn roads betumenized No' dramage
INDONESIA 12066 o Suctaced rosth Stormwatyr draieee i | |
4,425 140 Surteced roads Stormmstqr orenege | | |
2),600 110 Swurfaced rosds sacth dircien
JAMAICA 8% ] Surtsced roads open duvmi drainage | ‘
85 ” Surtaced roscs open chermp! drawnege i | |
785 94 Surfaced roa0s open chenn® orenage 198 0 E*- l l l
BOTSWANA 1100 7] Marny remds gravel Open V' chimgeh 0
WS s Al ronds sacth Tormed  Oper chan 640 ] I l ]
- - Matn roeds titumenired Piped dear 1420 :. | | ] | |
- - All roadh gravel, Open channels 170 '
ZAMBIA 1.800 no Main roeds brivmenired Drewnage 420 L——l——-—L ' |
1,200 IN Wain rosds bitumenized Dreinage L] ] r-— l I I ' ‘
1,200 I Main roads biumenized Drashage 730 '
1084 I At roads gravel, Drainsge 26.2 I l I
[ ] In All roach gravel Drainage 130 l ‘ ‘ I
1977 168 Al ronc gravel, Dianage l ‘ '
114 2 Some surtaced rodds “ !
’se E-7] Some surtaced rosds » E-_ i } |
s 37 Some surfsced rosds 410 + 4 | | !
nI an Sarme wurtaced roads %7 | .
7 3n Same surfaced rosds ™ | | l
mn an Some wfaced rosc N g | { |
0 mn Some suclaced roads my | \
INDIA 1,000 0 All roacs gravel, Dranage mnre m-_ l l 4
€L SALVADOR 5,100 ® All roatt sarth (compecivd); Dranace na | i | | | |
2400 120 Al roscs esrth icompacted] Drasnage na l I '
508 ] All roed sarth Drainege 0.8 L— | l
23% &0 Surteced comts Dranage na ‘ l ! l ‘ l
€2 [ Surteced rcact Drawnage ns ’ ' i
TANZANIA 8,370 265 Marn roads briumenized, Earth ditches 114 ‘
£.3% 288 Main roech tetumenized Earen diicher w032 — ;o | |
4,370 286 Main rosch gravel Esrth deiches 81 '
12100 220 Surtsoed roedt, Piped drainage 1240 ‘
2,300 760 Surfaced rouds Piped disivape 1034 | | | i |
2,000 me Surfaced rosch Piped draanage sna t___’_

N 4.050 260 Suefaced roacs, Dramage 1270 ! l l ' h
KENYA w00 12¢ B rondt Biiumenied PiDed orsvnagn 18522 m : l l
an 26 Main roedy briumenized D-amage ns r—.._r_' i

104 26 Main roech Ditumenized Dranspe ns ‘ . ' l
b7 167 Mo roadts intumenized Drvarnegs 40 m I '
100 e M roRh Divememized Dvamape 1487 f—-—}.—q { i |
10 Al Mein roads teturmenired Qpwn chunneis neo |
42 8 Surtaced roadt Prprd Orarnage o0 I |
” 242 All rosge sarth No gremnege %0 }. ' i ‘
< 200 120 Sortaced rosts Drinsge 1200 '__+___+ ,‘ i ]
COLOMBIA 3500 L ns I
3,300 o nas I ‘ I ' l
2800 140 na
ar 140 aa l : ' } l '
”»r 140 ~a l l l '
crnnd - "0 Surteced roame, Dranage 280 ’——‘,——4.— I | ‘
ECUADOR sm0 120 9 . i i 1 I
KOREA so? " Surteced resds Drocoge LT l
148 08 Surtsced reads, D-fhuge’ na l ' l ' ' H
73 s Surlaced reeds, Dranage e l 1 { 1 |
>y

I1llustration # 18
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Services project, it is sufficient to provide a 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
ef the road which follow the natural slope of the ground. This option has
plenty of scope for communal s#lf-help thereby additionally defraying costs.
The minimum cost option may have mor; 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 sx;bsequent improvement without any loss or damage of initial work. The

option is explained graphically in Illustration no.20.

connecting urban road

\\
LTI

k]

il earth road

{

community/\

Sy
¥

LI TR IJN

upnn g

ROADS AND STORM DRAINAGE OPTION: MINIMUM COST Illustration #20

Reoads and Storm Drainage Option: Intermediate Cost

»

This option 1is based on the same principles as the previous option except that
the main road is upgraded. This road is surfaced with an appropriate

thickness of gravel base and provided with storm water ditches with cudverts

at junctions or at intersecttions. This’upgrading permits the passage of

traffic during all kinds of weather. At the same time secondary roads can

£ DAt o B e

e
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/ be levelled. There can be more than one stage of incremental progress at -
4
( this level. Illustration no. 21 explains this option graphically.
N connecting urban road ————>8
: IHN} earth road E g E ;
mnggn nmmgmm: ,
, ’ == =8 = == :
= =T ZEE = = !
= gt gravel road = =E = = |
nmnE N = T T ;
= - . — - -
— - = - = = ‘
‘ E community - e - - -
Illlll%lllllll’ Elllllﬂllﬂlém
3 N >
= = ]
!
ROADS AND STORM DRAINAGE OPTION: INTERMEDIATE COST Illustration #21 %
i
‘, i

Roads and Storm Drainage Option: Conventional

This option conforms to the conventional Zambian standards for road and

storm drainage by laying a tarmac surface ¢gn a previously prepared gravel

e s

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

BMHg gravel road
) .

Bl tarmac road

\;@unity

ROADS AND STORM DRAINAGE OPTION: CONVENTIONAL JIllustration #22
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ROADS AND STORM DRAINAGE OPTIONS : SUMMARY CHART

minimum cost
option

intermediate cost

options

conventional
option i

Compacted earth

Grayelled base

with culverts
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Direction of progressive improvements
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2.6 Electricity and Street Lighting Options

Given a choice, most families will choose to have an electrical commection

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

a community for security, convepnience 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 Eor 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
$xisting electrical network or by using generators for producing electricity
specifically for the site. Solar power may be feasible in the future but

at present it 1s cost prohibitive and electrical generation by any other
means has not been documented for Site and Services projects. The generation
of elec;ricity onrsite requires the largest capital layout. Electrical
services normally consist of an aerial distribution negwork, service drops

»

and meters.

The use of less expensive fixtures and poles can produce some savings in
street lighting cost, but do not reduce investment significantly. The
costs of electrical and str;et lighting installations represent on the
average 10 to 15 percent of the total on-site infrastructure costs.36

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

different Sitesand Services projects.

There is not much scope in decreasing the cost of electrical installations.

The ipatallétibn of electrical lines to each dwelling takes up most of the

Lol L
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37

ON-SITE INFRASTRUCTURE COSTS PER PLOT: STREET LIGHTING & ELECTRICITY (19 74)

COUNTRY NG OF rLOT LEVEL O SERVICE COSY % OF YDYKL(DQLNIIATOOU k
. PLOTS S2E PER CO3Y OF ON-$ITE
oSy PLOT  INFRASTAUC TURE
RASE) SO.M N\ USS 0 2 40 80 8O 100X
NICARAGUA 2,°50 10 s;ylu..nun., Indidust sisctrcity mp b T T I I I
SENEGAL 11900 150 iree ighung A } { ] | |
2,100 150 None, Power compeny 10 provide ' l | | ' l
1,600 200 None \
INDONESIA 12,866 % None | | | o |
4425 140 None | | i } { |
23600 1o None i | |-}
JAMAICA 788 [ 7} Street Iighting indwiduet electrivfly ' I
785 9 Siraet hightng Indiicusl electnaty | { | | s {
s - 94 Siroet § tndividust L_ l l I ' l
BOTSWANA 1,700 3 Strent Lighteng N
£ s None T e
- - Street hightng Individusl provsion "o | ’ | ‘
- - Street highting Indrvidus! provition ”o E
ZAMBIA 1.500 ne Securiry highting 2 per Ha | B} I I ' I
1,200 3 Security hghting 2 par He Y3 }— l ~ ! l |
1,200 k) Sacurity ighting § pec He 450 r- ”'\ ' ‘ '
1,084 24 None | N\
[+ 3 None’ | | | | (BRI |
. 1977 165 None ' ' ! ‘ l l
" 114 ™ None
e ™ Nane ) | i P |
058 o None I ' l ' l l
77 k] None ‘
207 310 None | | | | |
2% n Nore I l l ‘ ' I
100 370 None
INDIA 1,000 b Sweet hipht ng, Low weneon hines 61 ;— l | | } |
EL SALVADOR $100 [ 4] Street ighung st SOm spac:ng na ‘ | ' ‘ ‘ '
2400 120 Seet ignung, S0m ipecing na
508 ] To be provided laver I l l ! ‘ !
228 - ns > '
62 % ne ] | 1 | } |
TANZAWIA $,370 265 Securiy ighting, Inchvidusl provision 510
5,310 265 Secunity highting ne :' ‘ ‘ ' | i
5370 265 ?one . 025 ' l I l l l
12100 260 Strect tighting Individusl Drovinion ]
23" 200 Sieset hiet 2ng Indvidual prpvi bn 1173 E:— ' ‘ ' l
2 DR 8¢ Sweet lizhuing Individus! provision N3y } } l |
8,050 260 Streel igh1ing Blong Mein 108ds B0
KENYA 500 120 Strert tiphting Indivicusl shecuricaty 571 E i ! | {
s 128 Security hat ung %6 t:. ' I ' ' I
. 104 Y26 Sscuray hghing ®xE
773 167 Secunity Lightng o b | | | I 1
w a6 Street hghung 23 r l l , ' z
110 1688 None ‘ ‘
42 28 Stresy hiphying, Individusl provinon 1X%32 t-——-+
i 242 None l l
£.20) k. Sacurity highting @0 L- l I ‘ I . '
COLOMBIA anen (] S rer g ung, Ingwiduat provisian 1261 " ’ ‘ l l
3,503 £0 Stiret Lighiing, 1nQividusl PrOvitiOn 1251 F-’
2 80 180 Sraey | arung thawdtull Peovion na | ‘ I ‘
415 140 Stiest Lotning InaiviBubl D1OvItGR na l ' l ‘ | l
. bidd 145 Sureer Lighting Inghvriurt Proviugn ny
oMLt - " Lireet ughtevd Individual € ectriciry ™D r— | l l l '
ECUADOR 9,780 12 Nore ‘ ‘
XOREA 1) 18 Pgp— P i
145, A8 Secut ity hignien ra | 1 ' | | '
k2 | 8 $Security Ligh.sng "y H : ‘ P H
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- 4

investment, However, other options are neither possible nor practical.
) . .4
( . Possibly, the installation of street lighting serXices can be phased out.

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

Electricity and Street Lighting Options: Minimum Cost

pnnre

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

The option is explained in Illustration no.25.

Y e

electricity networksline

[V B —

2L street lighting

community

'
MINIMUM COST LEVEL

ELECTRICITY AND STREET LIGHTING OPTION Illustration #25 !

Electricity and Street Lighting Option: Conventicnal L
Street lighting at all required locations is installed. Individual connections
of a conventional standard are provided for each plot. Individual connections

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

This option is graphically explained in Illustration no.26

\ { electricity network line =
. 1 | )
< / \ L™ ) dh
3.’ - { = “
g{ . 'f;’ \x - 2L street lighting
5;‘1 ¥ 20N x d/
VN 2NN \L/

individual counnection

W\ LN/ QL 71N
(:) ( \ b /N ) . ‘ :
. - \ } community .

' CONVENTIONAL ~

ELECTRICITY AND STREET LIGHTING OPTION Illustratioq/§46
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ELECTRICITY AND STREET LIGHTING OPTIONS :

SUMMARY CHART

minimum cost option

conventional level

A

DIRECTION OF PROGRESSIVE IMPROVEMENTS

-

Illustration #27
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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. Late£ in this 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 turm

e e . ey

indicate what the affordable standards of services for Site and Services

projects are.
A ‘

. [y
) .
Some 70 years ago, Lusaka was a village of the Lenje tribe, one of Zambia's
x

numerous tribes, and it consisted of only 6-8 hutg. It was known by the
name of its headmana 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,

a 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
s;ores along one of six gridiron patterneéd streets. However, during the
First World War, muph of- the male population left Lusaka and development
ceaséd. Later, the government chose,Lusaka as the new‘capital of what was

. Northern Rhodesia in 1934 because of its central location, its establishgd

communication links and its ample water resources under dolomite rocks.
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Lusaka's population continued to grow and in 1954 numbered Egi;out 155, 000.

In 1978 the population was estimated to be close to 520,000.38 Today,

greater Lusaka, the capital city of Zambia, covers some 360 sq.km. with an
aQerage gross population density of 14.5 persons per hectare, while the
¢ountry'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 Lusakajs population was living in informal

settlements in 1973. There were about 34 such settlements, some of which

were as big as a neighbourhood. For examp;e 'xwaziona' settlement had a

total population in excess of 45f000.3§

i
4
~ ¥
5
&

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 accommodation for their employees.
Since mog#t native Zambians were employed and were provided with rental
accomodation by their empleoyers, housing was very closely related to
employment. Heusing shortages grew as the newly self employed had to find
their own accommodation. Under these circumstances, people built their
houses wherever they coula, regardless of the difficulties of sefvici;g and
of commuting. Prior to independence, building contractors allowed their
emplgyees 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 kiqu of residential areas in Lusaka.

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

and the practice of connecting housing with employment have imparted a v
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 Lusaga can be identified with the five categories

listed below.40

1. Upper Income Housing

2, Military Housing

3. Council Housing

4, Site and Services Housing
5. Informal Housing |

1. Upper Income Housing

This type of housing developed around the Ridgeway capital buildings. This
area is well serviced with social, educational and recreati;nal facilities.
Individual dwellings are of good quality with well finished exterio£; and
interiors. They have running water, sewers, electricity and good roads.
Since independence,this type of housing is declining in proportion to the
total housing stock, and in 1974 it provided housing for only 19 percent of

the population.

2. Military Housing

This type of housing condists of police camps and armed forces qﬁarters 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 greatFr 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 Couneil)

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

Al

of good quality but ldck 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 Housing '\\
Tﬁis type of housing increased in popularity after independence. Usually 7
the dweller builds his own unit with or without any technical assistance

and with or without a financial loan. The plot is serviced with piped wéter,

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 Housing

This type of residential development consi;ts mainly of informal “settlements.
With the expansion of the Lusaka city limits, informal settlements are part
of the city buf are not subject to demolition due to the legislation passed
in 1974 which recognized‘such settlements. The quality of these dwellings

is constantly improving. Most of the dwellings have changed from pole and

~—
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doga construction to concrete block walls and galvanized iron or asbestos
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 facilitieg. In 1973 this

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

of Lusaka.

v
Services : Water Supply

Iy

Lusaka has ha§ a piped water supply system since 1954. Water is supplied

by boreholes and taped from a nearby river, the Kafue. The water is

e e e S e

supplied after treatment and meets international health standards thus

[y

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. 1Im 1957,

about 82 percent of the total housing stock had such facilities while it

decreased to 64 percent by 1973. A recen; programme to upgrade informal ;
settlements is likely to improve this situation.

Services : Sanitation .

Part of Lusaka has a sewer system where the sewage is treated at five
stabilization ponds and two sewage treatment plants, In 1976, 37 percent

of the>p0pulation had flush toilets, 54 percent of the population had pit

.latrines and three percent of the population used bucket latrines.61 The

rémaining bopulation had no access to any kind of organized sanitation

" system.
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Location: latitude : 15° 28 south -
Longitude : 28° 19" East

Mean Elevation : 1274 Meters
above sea level

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

Tewperatures: Seasons
Cool dry sesson (April to August):

 Mean : Max. 26°C Extreme : Max. 34°¢
Mean : Min. 10°C ZExtreme : Min. 04°C >

Hot dty season  (August to November):

Mean : Max. 312c Extreme : Max. 38°C
Mean : Min. 15°C Extreme : Min. 07%

gjn wet season (November to March): 1

Mean : Max. 2630 Extreme : Max. 34°C
Mean : Min. 17°C Extreme : Min. 12°%

Humidity: Relative mean 62X -

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, Pebruary
and July

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

Population: 238,000 (1969 census) -
estizated close to 520,000 persons (1978 estimatas)

«

LUSAKA :

BASIC INFORMATION R Illustration #28

1913 1929

1952 © 1968

LUSAKA :

STAGES OF GROWTH42 !
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3.2 Servicing Options for Lusaka ¢

Evidently it is extremely difficult to meet future housing fequirements in
Lusaka with available financial resources. To achiev® the goal of providing
shelter to a maximum number of people it is of utmogt importance to provide
serviced land on which people can build their own dwellings. It was noted
in the previous chapter that even these projects fail .to provide housing to
many urban poor chiefly because of expensive and inappropriate servicing
standards which result in unaffordable repayment requirements. Therefore,
it is important.to find out 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 a Site and Services project in Lusaka
was about US $ 823.47 hPresently, 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 reliab}e unit cost base for the year 1974 is available anhd
has been used for cost computations throughout this work and for the .
illustrations of options. Illustration no.40 indicates such unit costs for
Site an& Services projects 1n Lusaka.

] )

|
Servig}ﬂg\options are presented on a prototypical layout. This prototype
has been developed on the b?;is'of experience designing layouts for Site
and Services projects in Lusaka. While developing the prototype, all

applicable regulations which were exercised by the concerned ministry in

Zambia have been followed with the exception of regulation 1.b. (see Appendix:a).

&

e
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Basic data of a prototypical layout

7

, Total area of laad:

9.9968 hectare

Total no. of plots: 1220
+
Grogs density . 22
Plots/ hectare
Average sige of plot: 320 _sg.m.

Roads and open spaces: 29.58 pergent

Residential:

70.42 percent

' [N
The servicing options which have been assumed for Lusaka are listed below
and are presen;ed 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 drainagé options

4. Electricity and street lighting options.

58
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SITE AND SERVICES SURVEY : surver no: &= ZAMBTIA .
; 20, 19
Unit Costs & Standards” wre: May 20, 157
COMPONENT: DESCRIPTION/ S TANDARD SPECIFICATION Wit ’ g'éy ‘F’gé-}/
l. ILAND -
la. land Acquisition n/a
2. SITE PREPARATION /2
3. PUBLIC UTILITIES )
3a. Water Supply
- Standpipes @ 1 per 25 plots 12 mn G.S. pipe n 2.4
in overspill areas; 19 m @ " | 2.7
Standpipes @ 1 per L plots 25 mm ~ n n 3.6
in basic plots; 75 m A.C. Pipe n 5.5
Individual Connection cf piped 100 o * . n L Te3
water brought 10m inside & 150 ma " n n 12.7
plots for 'nmormal! plots. 200 zm = " n 16.h |
Average coaswmpiion 150 lpd. 225 mn ® " n 18.2
Allowsnce for schools, shops etc.) (Laying included)
30,000 litres per ha. Fittings, etc, add
20% of total abova,
Fire Rydrant no. 168.0
3b. Sewerage
Pit latrines built by users Iin
the overapill and 'basic! plots;
Individnal watsrborme connection | 100 mm Earthemsare Pipe n 13.7
brought 3m inside of plot in the | 150 mm » n 16.4
'normal! plots. 225 m L) *«] = 25.5
Average flow 150 1lpd. 300 mm 4.C. pipe n 3B
Allovance for .schools, shops etc.p 375 mm Concrete pipe n 1.9
20,000 litres per ha. no. 8.0
DO 238-0
. no. 49,000
no. 98,000
mo. 126,000
”34:. Surface Drainage
open ditches earth drains o/a
©
3d. Roads and Foo s
Overspill arola [ 100 mm = 200 mu = 10 -
Gravelled La internal.road ¢raﬂ1 thickness 20
system, no direct access to on 32 - Sm'wide .
all plots; bitumenized ém roads (with L-25m
bus routes. right of way)
_ Site & Servicesuress: 2-3.5n wide foot pathg
Gravelled Lnm internal road ‘ : °
gsten; direct access to all dL tar = 1.5
nlots. bitumenized Sm access roadh.

Illustration #34
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l. Water supply options

) The cost of supplying water depends on the degree of service installed. T{;e
- &

g

principle to be adopted is’a step-by-step upgrading of services, beginning
‘ )with a low-cost, and _therefore low-level, service and ultimately reachin'g a
'conventional' standard. ' This strategy assumes that a communal public
standpipe is i;astalle?;in.the beginning which supplies water to a group of
families who have to walk at maximum about 5-6 minutes to fetch water.
Eventually, these standpipes are extended to comnect tc individual houses.

-

Four options have been developed on the assumption that an urban water main
s t

passes through the main street with sufficient water at a suitable pressure '

to supply the ¢ommunity.

I. Water supply option: I (Illustikation no.35h)

A public water standpipe bis prc;videé for every 110 families, each standpipe
) "has 20 taps (one tap for every 5-6 families). The maximum walking distance

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

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

»
¢

o

II. Water supply option: II (Illustration ng.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.

III. Water supply optiefn: ITI (Illustration no.37)
. A public water standpipe is provided for every 9 families, each standpipe

hag four taps (one tap for levery 2.5 families). Maximum walking distance

T

O is about & 1-2 minute walk.It costs US $104.45 per plot. Six firehydrants

are also provided. o
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IV. Water supply option:. IV (Illustration no.38) ' N\

/¢

Individual connections and six firehydrants are provided at an installation

cost of US $135.52 per plot.

[

T

&




WATER SUPPLY OPTION : I

* Installation cost/plot : US $26.61

* Maximum walking distance

S—————
S——
1

200 mm @ water main

stand pipe

¢ 5-6 minuteg

(3]

~
P-_—W N —
- EY 5 _1
A, A\ -
Jrt—— p— Jrovmogmy

4

'

e b s o e .

Illustration # 35

(S PN

T




63

WATBR SUPPLY OPTION : II

* }Installation cost/plot : US $53.98
N

~S
* Maximum walking distance: 2-3 minutes

200 mm § water main
150 mm # water pipe

stand pipe

oo |

existing stand pipe

i
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Illustration # 36
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WATER SUPPLY OPTION : IIIX

., * Installation cost/plot : US $104.45

* Maximum walking distance: 1-2 minutes

200 mm § water main
150 mm @ water pipe

75 um ¢ water pipe

stand pipe

fire hydrant

B

oot |]
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A

&

Illustration #37
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WATER SUPPLY OPTION : 1V

* Installation cost/plot : US $135.52

o1 {11

200 mm # water main
130 mm @ water pipe
75 mm $ water pipe
12 mm $ a1ndividual connection

fire hydrant

TITIPILLS 1!

Pow o
w

Y

«|é

®
.
)

o &

o\r.”

3

4

4

4

4

$

-
.\k.;r .r".

3

$
/k
h
Y




66

WATER SUPPLY OPTIONS :

LUSAKA

SUMMARY

* Initial investment

* 'Initial investment

* Initial investment

% Initial investment

required for sequence A ...

required for sequence B ...

required for sequence C ..

required for sequence D ...

T T EITTII I b

initial ‘ O

invest- HO—Ui-HH
ment US$ ===

26.61 ~ —top

...US § 26.61:

...US $§ 53.98

eos.Us $104.45

...US $135.52
—

— ey

VPRI

e
et -

OPTION:II

OPTION:III

e T e ST e FRIIT
I R B P
I I T IR REEROr; .
- e S i ARY
~ T i — WUREIGRY FREAR - - -
B TR T e
o i PPN PPS1
o T
- et
TS
R I '\ sere sy
SRS KRSOI! B8

53.98

. OPTION: 11

T

—
al
—

OPTION:

VA CRT

[

.},.
7

ERVOZS LR N

RN
DS R

EERTERiL
&

]

M
gntan

RV SR

7

A\

e
;«-J-
T
‘e
I
0]
T
T

I

104.45
OPTION:

1
)

N

NI ALLL
NS SESASTES
.

P M

=1
Pod
ey

o

HHH
1.“?%?t

i
L

135.52

CAREXEXRA ALY

-OPTION

: IV

Sovsabian 2il0

OPTION:

[ i

¥,

v

OPTION:IV

f

eSSk

OPTION: IV

:
:
i
i

Illustration #39

L i St i

¥ mwep—pppp—— 1
I il

PRCEEIPVIEEIE R4 oo ~ Pl

e

st e

. PR T!
e Mo A e A B

&



2. 'Sanitation options

The cost of sanitation depends on the degree of service provided. In 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
question. The initial option assumes that the pérosity conditions of the

ground are favourable for pit latrines to function properly.

I. Sanitation option: I (Illustration no.40)

-

An improved pit 1atr:".ne with a vent pipe equipped with a fiy screen to prevent
odour and flies 1is provided for each plot. This’ option assumes that the
supers;:ructure will be built by the residents and therefore the cost of the
superstructure is discounted. The cost of the pit latrine is US $37,56.per plot

(for cost calculations refer to Appendix : B).

1I, Sanitation option: II (Illustration no.41)

Pit latrines are upgraded to become pour-flush toilets with soak pits (it
is ‘assumed that at this stage, there is more water avgilable than at the
previous stage). The cost of a pour-flush toilet is US $72,38 per plot.
which includes the pit, pour-flush squatting‘fixture and the soak pit but

excludes the cos/c\ci;l\g superstructure (see Appendix:B).

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

The pour-flush tollets are upgraded to become aquaprivies by converting the

pit into a holding tank which 1s connected to a soak pit. It is assumed
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that at this stage water is more freely available. The cost of the aquaprivy

is US $97.50 per plot (see Appendix:B). The cost does not include the

hd

cost of the superstructure.

0

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

The aquaprivies are upgraded by connecting them to a sewer with a small
diameter ptpe as it can safely be assumed that sufficient water is aviailable
i

at this stage. The cost of the small diameter sewered aquaprivy is

US $271.64 per plot.

At this stage aquaprivies function perfectly well and provide the same degree
of convenience as do flush toilets, 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 comparisioﬁ only and

v

serve to indicate the relative savings that can be made.
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SANITATION OPTION : 11§ / 7
l‘;.
( .
* Installation cost/plot US $72.38
[ +i?
@® Pour-flush toilet
» ;s
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SANITATION OPTION : IIT

* Installation cost/plot US $97.50
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SANITATION OPTION : IV

* Installation cost/plot US $271.64

EEEN 225 mm @ collector pipe
Wi 150 mm @ sewer"pﬁpe

----- 100 mm @ sewer pipe
- manhole R
| small dia. sewered acquaprivy
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L-3
SANITATION OPTION : CONVENTIONAL

* Installation cost/plot US "$347.81

LLL UL
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300 mm § sewer main
225 mm @ sewer pipe
150 mm ¢ sewer pipe
manhole

flush toilet
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{ SANITATION. OPTIONS : LUSAKA ’ SUMMARY
* Initial investment required for sequence A....... Us $ 37.50
R * Ipnitial investment required for sequence B...... .US $ 75.00
D
? * Initial investment required for sequence C....... Us $ 97.50
g * - Initial investment required for sequence D..... ..US $27lf€2' :
1 L 3
1
.- P
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3. Roads and storm drainage options

L

0

The cost of-.surfacing roads depends on the quality provided. The principle @
of upgradingkioads begins with a compacted earth surface which provides only
seasonal service and is ultimately converted to a conventional tarmac o

surface., Initially, storm drains are open ditches on the sides of the
prepared road surface following the natural slope of the ground for rain
water disposal. Eventually, built up ditches which serve as storm drains

are provided with concrete culverts where required.

Five options have been. developed on the assumption that the maip street will

be a public transportation route with light commercial traffic.

I. Roads and storm drainage option: I (Illustration no.46)

N

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. Dpen storm drain ditches are prepareé‘aloag both sides of

the roads and cul¥ts are prepared at two intersections. The cost is
US $37.56 per plot. .

B

II. Roads and storm drainage option: II (Illustration no.&f)
»

The main road surface is prepared with tarmac.,and storm dra;n ditches alokg

this road are built up together with culverts at two intersections. Two
additional road surfi‘es are prepared with a gravel base,and storm drain
ditches are prepare& along these roads. The cost is US $72.38 per plot. .

II1. Roads and storm drainage option: III (Illustration no.48)

7

The main road and two additional roads are prepared with a tarmac surafce.
Storm drains are built up along these roads and culverts are prepared at two
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;

[
All extensions in the clusters are finished with compacted

intersections,
earth surface's thus providing direct road access to each plot. The cost
is US $130.47 per plot.

q

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 ditchfs
‘and necessary culverts of conventional standards. The cost is US $222.11

per plot.

il
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ROADS AND STORM DRAINAGE OPTION : I

e )

* Installation cost/plot : US § 37.56_
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gravelled base surface

mlmm with culverts
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ROADS AND STORM DRAINAGE OPTION : II ’
. ; i
* Installation cost/plot : US § 72.38 i
|
tarmac surface
with built up ditches and culverts
grav&elled base surface
with culverts )
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; * Installation cost/plot US $130.47 i
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ROADS AND STORM DRAINAGE OPTION : IV

A

7

* Installation cost/plot US $ 174.98

“ tarmac surface

syt with built up ditches ‘and culverts

“ﬂmlllﬁ gravelled base surface
-hf with culverts

i ]

{I@lﬂmﬂlllﬂ

Vi O

PR

P I

s [

[T Ry ——

& eox

P




-
- b
81 {
]
- %
ROADS AND STORM:DRAINAGE OPTION : V i
!
( ]
: * Installation cost/plot US $ 222.11 ;
H
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ROADS AND STORM DRAINAGE OPTIONS : LUSAKA SUMMARY
* TInitial investment required for sequence A ...... Us § 37.56
* Initial investment required for sequence B ......US § 72.38

S

* Initial investment required for

+* Initial investment required for
\

* Initial investment required for

sequence

C......US $130.47

sequence D ,.....US $174.98

sequence

....US $222.11

T T

1 f
i lllE]Y
: .

o 1 i o

OPTION:V

el

OPTION:V

initial
invest-
ment US $
37.56
OPTION:1I OPTION:I1I OPTION:III
' — ey
y -1
72.38
OPTION:II OPTION:III
E Ca
L e aam -'—qh;-
130.47 :]- S S
OPTION:III OPTION:
1746.98 ° :"" e
OPTION: IV OPTION:V
By
222.11 w

Illustration # 51
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4. Electricity and street lighting optioms,

The cost of electricity and street lighting instéllationa is a function

of thé degrée of service provided. Electricity and street lighting options
an eventually be upgraded to coﬂplete electrical services. Initially,
street lighting is provided only atg}ntggggct;ons for security, and
eventually street lighting of conventional standard is provided at all

required points.
Only two options are developed for street 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 lighting option: I (Tllustration no.52)

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

per plot. ' -

I1. Electricity and street lightidkﬁoptiou: II (Illustration nb.53)

Street 1ighting 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.

L ; R L I - R v e i
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ELECTRICITY AND STREET LIGHTING OPTION :

* Installation cost/plot US $ 39.34

" electric distribution line
0 street light -

€

y
-
~
l )
U L/

]
s

TI1lustration #59
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ELECTRICITY AND STREET LIGHTING OPTION : II
* Installation cost/plot US $ 44.80~ - 5'% ‘, I
‘ ' SN N ) SR
W electric distribution linpe %
(¥ street light b §
Ipee= jndividual connect.ion {
?
Ll [l A Al L e Lo [alela [ A 2] |
e . - " " e i
w5 AR TH M [ K14 e |40 Y
AT || N TR {| SN A
N~ ] H
H
2TV | N [T 2 e [ZR T [ 712 5] |
rlx (Rl [l 2 T [ L] 9Bl x [ ] 5] 2
7 > 1 ¥ nt ;
ST |4 Wl TN A TE T LRI €75 e ‘
- =
REIRIC AR RN SR ERE
ﬁ-‘ | = |~ L] Y
¥ AU £ £ [ | 2 Pee | f
| A pia GiPAL uip:d
| e
] ] % AR A P (£ > (R[] #T
AR | R | SRR T
ﬁ- A -
% L1 4T TR T | [ | o |2 x| £] 4
Illustration #53
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3.3 Chooéing Options : Synthesis \

s
[l

S

The‘\)o;ﬁ:/i,ons, including the cost in dollars, of water supply, sanitation,

LY
roads, storm drainage and elec¢tricity with street lighting have been
i

identified and presented in the previous section. Each option of a given
; )
service represents a certain standard of servicing. At this stage, it

\
becomes important to' determine the combination of these options. In this
o )
section, the cost summary of all options has been presented in Ill{ustration

no. 55 as an aid in choosing the most suitable option from each servic

4 .

' 7

for a site in question.

'

The selection of an option from each service for a particular Site and

Services.project chiefly depends on available finarces. It is possible to

arrive at more than one choice by combining different options from

different services. Tge options of four services offer several possible

combinations. The final choice :of a particular option from each service

i
will certainly depend on the priority of the service levél and the available
‘ - , :

finances.
[N b . 13

In a Site and Services project one option of each service ig required;

.
v

. therefore, it is important to find out which particular option best matches

RS

available finances. The task of choosing options 1s explained with the aid

. R s
of Illustration no.54 and Illustration .no.56. -~

0 - a
£
«

~ = .
*\ I <3 1] ’ 3
Illustration no.54 shows possible combinations of options from each service,

and Illustration no.56 lists all loéfcally possiblé cofnbiﬁations of options
| - -
together with the total cost of theé combinationm.

o ]

N c ) \

e, <30kt sk b T 54 o
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4

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

A

combination of options from the Illustrations presented.

The results of Illustration no.56 are indicated in a bar graph in

+Illustration 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

W Suppl Sanitatio Roads and Electricity and
aterl uPPLy ‘n " | Storn Drainage | Street Lighting
I I I I
0 1T II I1 II 0
§
S| 1I1I III . III
[=7
e y
I1v Iv v
.V 1

Illustration # 54
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AN
-OPTIONS : FACIS AND 'FIGURES |
bed
I | COST/PLOT:US $26.61 I11|COST/PLOT:US $104.45
’ ' * public water standpipe * public water standpipe
+——e. for every 110 families for every 9 families
) or 1 tap/5-6 fam;lies [ or 1 tap/2.5 families
- * 5-6 ‘mli\nutes walk * 1-2 minutes.walk °
| 9
B 1I | cosT/PLOT:US $53.98 IV .|COST/PLOT:US $135.52
pon ‘ 2 1
w * public water standpipe i é. * indiwidual connection
= for every 37 families il . within plot * :
) I } or 1 tap/6 families
= " ’ . |,
* 2-3 minutes walk * gsix firehydrants
1 lCOST/PLOT:US $37.50 III]COST/PLOT:US $97.50

!

* pit latrine S % aquapri‘.\ry

SANITATION

11 | coST/PLOT:US $75.00 | = .~ |Iv JQOST[PL&$:US $271.64

L&

*x" pour-flush toilet * small dia. sewer

1 | cOST/PLOT:US $37.56 IV_|COST/PLOT:US $174.98

S e M, et 2 A P &

ELECTRICITY
ST.LIGHTING

;! * main road gravelled ;IE"E’; /I * main road and
| B "
7 } % secondary roads i ’:_,‘j jiEE secondary roads \‘tarmac
' compacted earth * cluster extensions
. e gravelled
m L.
e 11 | COST/PLOT:US $72.38 - v _|COST/PLOT:US $222.11
= ,
5 i l * main road tarmac
AR * sec&nd)arg roads *
E z grave/lled o EE all roads tarmac
2 5
g IIT | COST/PLOT:US $130.47 il
" .1:'."’ * main road & secodndary ‘ ' .
2 | B roads tarmac ‘ . ‘ v
o 3-4- ’ ’
~ J:‘l“ * cluster extensions /'- ) X
compacted earth M
I | COST/PLOT:US $39.34 11 | COST/PLOT:US_$44.80

}‘ z * street 1lights at all $$ * street lights at
‘} } intersections ‘all points

.

Illustration #455
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i N ' 7 i
g . |
n ~ 1 . POSSIBLE COMBINATIONS OF OPTIONS ;o .
- . - ) ‘
O - |
. . « ; :~
H . _ w :
; : WATER SANITATION ROADS & ELECTRICITY COST/PLOT ¢
i SUPPLY STORM ST.LIGHTS Us $
% | DRATNAGE ‘ ‘ ;
1 1 -1 I I 141.01 E
I ]
| . ‘ 2 11 I S 168.38
T3 I 1, I 11 173.84 '
4 B \
| ' 4 I I If 1 175.83 i
Er T K LY =
i - 5 I A II 11 - 181.29
b 6 11 G T I 203.20 :
. 7 11 31 % I 205.88 -
¢ . -
; 8 11 I N S 11 208.66
; 9 CoII 11 I 11 . 211.34 k
{ 10 111 1 I 1 218.85 |
i ‘ 11 111 I A | 11 “2264.31 %
! 12 I 11 I 1 240.70 .
: 13 11 11 I 11 246.16 ' [
i T L > 1l
§ 14 v 1 1 1 249.92 .
: ‘ ‘ 15 111 - 1 It I - M253.67 - g
E - 16 v 1 I 11 255.38
17 111 I 1 1 256.35
* Fl
' T8 1 1 I 431 259.13 i
19 111 11 I 11 261.81 : :
! e 20 i III ‘T 1 278.85 :
X 21 . 111 111 i 11 284,51 '
22 v 1 Iz 1 284,74
23 v I 1 1 287.42
] 24 v 1 11 11 290.20 /
! Co 25 111 11 I 1 291.17 ‘
b : :
. Illustration #56
. T
- By . 1 . 5 ‘
J { p M Y, o 3 2 m’-




gl

A i B R

’

90

\ —
POSS}IBLE COMBINATIONS OF OPTIONS (CONTINUED) ™

v

®

r, - 403.40 . |

1

. . L
" WATER SANITATION *ROADS & ELECTRICIX_ - COST/PLOT i
SUPPLY STORM  ST.LIGHTS \_ US $
DRAIMGE = - _
26 v 11 I N 5 4 o \ggz.ss ‘
27 111 11° 1I LI ) 2\§Q.63
28 1V IIY 1 P | 309). 92
29 . GIII D 111 r //ﬁ/l/l.76 .
30 T 1 I 1 o7 313.67
31 v 111 I 11 . 315.38 ° -
32 A 111 1. 11 IT 317.22
33 JIL III 11 11 319.13 o
Bf S\ II 11 I 322.24
35 v 1T 11 I 327.70 .
% v . 1 111 I 34283
37 "Iy /o 1t I 344,74
38 v 1 1654 II " 348.29
39 III . 11 111 1 349.26 * °
40 v 111 I o 350.20
41 I1I 11 111 11 354,72
42 II1 1 v 1 356.27 1
43 1323 1 . IT 361.73
44 11 I 1 I- 371.76
45 III I 111 11 I377.22
46 4 I 11 I 380.33
47 T 11 m 11 385.79
48 v 1 v 1 ' 387.34
w1 1 v o1 392.80 ﬂ
50 111 16 S LT 393.77
st o 1 ‘v o 399.23
52 v 111 111 I 402.83
' 53 1 I. v |

7

Illustration #56 »(continued)
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5 POSSIBLE COMBINATIONS OF OPTIONS (CONGLUDED) . -
’: . - ~ ) - 4
- ( . J RY
H . . B v 1
; ol 'WATER SANITATION ROADS & ELECTRICITY, COST/PLOT .. :
: SUPPLY STIORM  ST.LIGHTS y  US $ ]
: . . ~ DRAINAGE ] i
7 i
54 w, I o1, II 408.29 )
55 IIr . I v (11 468.86 t
‘ / . 56 . 1M 111 1v I- 416.27 '
. 57 381 111 v 11 4p1.73 i
! - - - - ~7—
‘ - 58 A 11 e 1 424,84
: . X = -
' 59 v 11 v 11 430.30 L
! ’ ' 60 v 1 Voo 10 434,47 o
¢ ] )
i , ‘ 61 1v 1 v 1 439.93
' v 62 111 <o Voo I 440.90 1
R ] nan"d J
f 63 111 11 v 1I 446.36 B
3 - " T . N B 4
booe 66 v ¥ 111 1v I 447.34
P > Coesg( 1v, 111 v 11 452.80 - °
B 66, TII 111 v, 1 463.40 :
: " 67 111 111 v 11 468.86 N
¢ T 68 v 11 v 1 471,97
Y. ¥
E e far— 69 Iv, 11 v 1I 477.43 ° :
{ 7 . ey
% 70 v v I I 484.06 4
3 . N . i,
i . - R i
. 71 v w 1 I 489.52 .
72 - w 111 v 1 494,47 .
4 73 v . fII v 1 4%9.93 :
1% '1v v 11 1 518.88
75 v v 1 11 524.34 g
Q 76 v v 111 1 576.97 -
rd = .
. e A v LIV B & 3¢ 11 582.43 . =
W v v I e 621.48 ] .
79 0 v y W 11 626.94 4 2N
. 80 v v v 1 668.61
81 127 v v 1 674.07 . |+
\‘ f )
I1lustration ?} 56 (concluded)
v i
LA i - T R et . _
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L
?ppears from this study that : \

"The income level group 1 (one) having US $§ 15 per month income (for n

.
<

‘income groups refer Illustration no. 30, page 55)} cannot even afford

3

ht:l'qne most minimum level of services. ‘ - . -

i ’ ¥ .

The i';xc'omq level group 5 ha’v’ing Us $ 75 per month income can afford
* |

1

ﬁ conventional standard of services.
| b \

The graph also indicates affordable combinations of optiors for

intermediate income groups.
The income level group 2 having US $ io per month income cén 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 °
N . ]1 < *

no.54 and income level group 4 having US § 60 per month income can

afford combinations of options up to.no.75.

It mdy be possible to provide combination of options no.l represénting J J

N

. 3 . )
the most minimum level of services if the prospective residents’

L.

labour help is obtained.

~ . } # ' ' N
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APpendix : A Site and Services Standards of Zambi‘a: 94 &

DESIGN AND ENGINEERING STANDARDS TO BE UTILISED . :

IN THE PREPARATION OF THE SECOND AND SUBSEQUENT : D -

HOUSING PROGRAMMES OF THE SECOND NATIONAL . s
_DEVELOPMENT PLAN

N
~

Oategory Standard Determined for Second -
and §u§ae§uont gmﬁ

oprammés” of Second National ; .

D&Eeioﬁﬁﬁ PE L ’
* IS

1 Residential . g

lot area 32h m‘a
ba Plot Diiensiosn ' 12t X 27m¢ Plots of these .
o ok
' & 8
in any regidential mant,g 89@ sore

than,10% of the plots may be below
32hn’ and got more than 10X may be
above 32ims gubject to a minimum plet
area of 300m., and a maximum plot aﬂg

' of 350m2
c. Building Line Front Building Line 3=,
) Rear Building Line 3a.
' Side Building Line 1,5n,.
4. Plot Coverage 40% maxioum,
2: Pattern of Residential &‘-

fe Vehicuiar acces

) plots |
bs Double banking systenm No‘daubla banking. _ .

ALl Plots to have a road frontage,

i

3. Educational facilities l‘ ,

a. Pre~=schodls

i. 4ge group of children /5 years to 7 years.,
N attending ‘ / :
. ii, |Number of Children ) £
L er school 100, ] | I

.i1i. Population served 2000, '
ive Plct aree ( 045 ha in a convenient looatione The I
in hectares existing conditions in respect of the N
U location and establishment of pree e
schools are to prevail pending .the: -
re~drafting of the Dq Nurseries Act o

‘ o ) clpo 5“1 . ¥
* ’ . B
b. Prima g échoola ‘ S
: i.- group of childron
: attending 7 years to 14 yeara, ) '
\\ . . é) .
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.4.

5.

Ce

b,

iis Number of streams
iii. Number of pupils -
iv. Population served
ﬁv. Plot area in

7 hectares
(Excludiné teachers
housing)

i

Day Secondary Schools
i. Number of Pupils
ii., Population served
iii, Plot area in

\ hectares

Boarding Secondary
Schools

Health Facilities \

a. BHealth Sub-centre

i. Population served
ii, Plot area in
hectares

Commercial Facilities

as Shops .
i. Floor area per
. 1000 population
ii., Number of shops per
1000 population
141, Cistribution of
shops

Markets

i« Number of stalls per

1000 population

i1, Area of stall

-2 - N
\ -
1 2 3 b \
280 560 840 1120
1500 3000 4500 6000
Number of Streams ® Area
1 12 ha,
o 2 1 .8 ha.‘
3 2.# h&‘
4 3.0 ha,
1120, ',
20’000. e
S ha. ’

!
i

‘ ; 95

' acceptable standards for these schoola.

, the site.

Teachers housing to be provided
outside the site and high cost plots
to be provided within the residential
area where the Day Secondary School
is located, \

The Ministry of Education is to be
consulted in order to determine

10,000,

Oe«1 ha, Ty .
Staff housing to be provided outside

i

\ . \

25005 - 50002,
3.

3gyshops in local sub-centre and 1 shop \
fn néighbourhood centres

15 ' /
10 stalls in local sub-¢entre and 5 /
staéla in neighibourhocd ocemtre,

25nm ,

u

3/eecae \

L4 "
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- '

o, Licenced Premises ' .

[

I

( i, Bars and taverns Determination of standard deferred
pending clarification of Government

-

policy in regard to the
establishment of such a use,

d. Petrol Filling

{
!
|
|
E Stations.
] o \
i ~i. Population served 20,000 -
; ii. TFlot area in
i hectares ; 0.1 ha, to 0.2 ha.
L
\ f ““@e  Service Industry ‘ )
} e o ., Small Vorkshop&. I ’ . -
% h g o ie Fopulation served 1000 -
: ' \ ii. Number of workshops 9
i iii., - Flot area in sguare 2 2
i metre \ 50m< to 100m}
i » . Eel
i ‘\ “’\\
i . Large Workshops S .
f - ‘
! ' i, Bopulation served 1000 ’

ii. Number of workshops 3 '
iii. ilot area in square 2 - >
metres. 400m, SOOnm",

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

e ten ey =y 4

o S

-

6. Administrative Facilities

\

Eoooo
a., Council Offices) i. Popu ., \
% b. DParty Offices ) lation . 201000 te 30,000
?7 ' ~ ce Folice Station ) served ’ .
. d. Police Post ) ii Plot 1 ha,
e, Post Qffice ) area in If a Police station is required in

hectares addition to a Police Fost an
, additional I hectare is to be

’ provided, Staff housing required
g in connection with the Police

5

. Station to be provided outside the

} site, T )
‘2. Social Facilities
a. Community Hall b

i, Population served ‘ 10,000 : 0O

. . ot area in 0.5 ha. to 0,25 ha. o

ectares - The plot size may be increcsed to

\ s 0.3 bhe, if additionsl sports
facilities are to be provided within
! the plot. . . .

' ' 4eeee
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- u -
b. Places of Worship
i, Population served . 2000
ii. Plot area in
hectares O.%. ha,
c. Public Conveniences' . Provision to be made for each sex

both at the local sub-centres and
the neighbourhoo@ centre,
8. Recreational and Entertaine

ment Facilities .

as; Public Open Space . ) ’ b
‘Childrens Playground
i. Population served © 1000
ii, Area to be provided
in hectares 0.6 ha.

Of this provision 0.1 ha. to be for
"tot - lots"

[N ———

g "

sy

ey e 3 g H s s

Playing Fields . s
i. Population served 10,000
ii., Area to be provided
in hectares 2 ha
* , Within this provision a

) 'football pitch should be provided
for every.-ézg,ooo persons.

°

Parks P
) ‘ i» Population served 1000
- ii. Area to be provided

in hectares 0,1 ha

9, Parking Spaces

a. Community Hall 1. per 10 seats
b. Health Sub-Centre® A per 5 beds plus 1 per staff
: - ‘member 2
¢e Market ; 1 per 300m“ flogr area -
d. Offices 1 to 2 per 100m~ floor area depending
on location of offices.
es Places of Worship®* 1 per 10 sents
f. Schools* 1 per classroom

An adequate set down and pick up areg
should also be provided outside the
" schoql area.

' B éhops ) 3 per shop or 1 per 30m retail sales
; area, i
h. Licensed Premises?® 1 per 10m™ floor area. .

(Bars and ‘l\:a\'erns)

N.B. Users marked thus® will provide
parking spaces to the determined
standard within the plot bounda-
ries. Sufficient area for such
parking spaces has been allowed for
in the standards set for the various

i “ - . . . =2

L
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10. Roads .

Classification and Standards

a. Primary Distributor.
i. Design Speed
ii. Ninber of Lanes
iii, Traffic capacity -
ive Overallreserve
v, Width of tarred/
- gravel surfrce

Mirdimum gravel .
thickness

Plot access
Central reserva-
tion

b.[’Main Distributor,

i. Desf&n speed
ii. Number of lanes
iii, Traffic capacity %
iv. Overall reserve
v. Width of Tarred/
gravel surface
vi. Minipum gravel .
' thickness
vii, Plot access™

L0

¢. Local Distributor.

"' i. Design speed

Number of lanes

' 12/15m. (for two lanes

Not permitted.

. . \\ w4
65 Kph, . o
Dual 2 or .3 lane, ,»
6000 p,c.u per hour. .
30m.+to 4Om,

[

in each
direction)

BOOmn. 4

4p, to Sm. “a

60 Kph, j
Single carriageway 2 lane or 4 lane, .
1500 p.c.u. per hour, . {-é
24m. for 2 lane 36m, for 4 lane. ;
6m/6,5m, .for 2 lanes,

200mm, oy,
Not permitted.

50' Kph . -
Single carriageway 2 lanes.

i
ii. ;
iii. Traffic capacity 500 p.c,us per hour. - '§
iv. Overall réserve 20m. © {
. Width tarred/gravel 2
surface - o ém. 3
vi, Minimgum gravel -
thickness 200mmn,
vii. Plot =ccess permitted.
t .
"d, Access\Road 'and . L
,$ﬁul-deqsac. - o
/1“—'_"'“—-‘\ . . . . . x 2
. i. Design.%peed 30 Kph, -
v : ii. Number.:of lanes Single carriageway 2 lanes . C
Jiiia Traff{; eapacity 50 to 100 pic.u. per hour ) "]
iv. Overall reserve 12m. ’
\ v. Width Tarred/gravel .
’ surface ém, - : , .
vi. Minimum.gravel . p - . ‘
thickness C 150mm ,
vii. Plot ‘access ‘ permitted. *
, viii, Cul-de~sac length .. ..206m. maximum.
N.B. -In all the above cases the varriageways are to be

centrally locatéd within the overall reserve, .

bt

e. Access Ways:

of access to plots was not

It was determined tﬁat such means
T 6/eee
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.

fe Segregated Pedestrian
Waxs

i. Overall width
ii., Gravelled width
iii. Minimum gravel
thickness

g+ Turning Space
i.Cul-de=sac "heads"

-6 -

acceptable and should not be utilised
.in the Second and subsequent Housing
Programnmes.,

3m minimam, .
2m, minimum,

100mm o

15m, x 18m. hammerhead,

h, Cross~fall or Camber ) y

RS e e e

je Curb Radius

" 10m, minimum,

.

» y
i. Tarred roads 1 in 40 -
; ii. Gravel Roads 1 in 32 to 36 carriageway. 7
i ' 1 in 25 shoulders, N '
i p
E

}
11, Storm Water Drainage

% ae« Method of drainagé

b.‘bogigion of channels

¢e. Run off formula

‘3

d. Side Drains

"

OpeL channels,

Higher side of road.

I = 4572 ‘
t + 30 where y
. intensity oOfwrainfall in mm, .

5 minutes.,

o

B &
j;ti

i, Maximum permitted depth

of a side 'V' drain
ii, Minimum gradient
iii, Maximum gradient

ees Velocity in Drains

i. Minimum velocity
ii, Maximum velocity

f. Trapezoidal Drains

i. Minimum basc width
ii. Minimum side slope

ZOOtnm.
1 in 200,
Dependent on site conditions and

channel treatment.

K}

Bm‘per second. / o
1 3m per seconde i

450mm.,
2 to 1,

1’ 7/...'..0

e wne




:(' g. Culverts

bed and surround.

) iii, Height of head

walls

ive Width of culvert

12, Water Suﬂply

: . Design Data,

Per capita average

i, Minimum culvert diameter 300mm, .
- ii, Thickness of concrete

150mm,
O0Onmm, ‘minimum,

m. with hm, minimum width
between head walls.

1500 litres per plot per

. a.
b domestic consumption day subject to-review in iight of
; . current studies.
; b. Peak load factor 2.25.
: |
P .
z c. Minimum pressure in
. distribution systenm 10m.
i ) ‘ d, Maximum preseure in
) distribution system 30m. (This figure should be
R 3 regarded as a guide
; rother than an absolute
: maximum, )
?.
. . Pi pes -
] .
i . a. Type of pipe in )
| reticulation Asbestos Cement pipes.
i
; b. Type of pipe for.
1 ‘ house cornnection Galvanised iron,
Ce Minimum diameter of
pipes in reticulation 75mme ) :
d. Minimum diameter of \
5 service connection,
L Low cost housing )
Medium cost housing) 12mm’,
High cost housing ) -
e. Location of pipes ° To be located‘in road reserve.
Ancillary Fittingse

Qe
b,

[
. Ce

d.
S

Water meters |
"Bulk meters e
Fire Hydrants

Air Valves
Sluice Valves

Water meters to be provided to all

plOtSc i

Bulk meters to be installed for
each distribution district,

To be at maximum intcrvals of 200m,

At all ridge points on trunk mains,

At the junction of main feeder and

trunk mains,

. S cedn,
B N L WIS
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! (,; Sewerage, . o
l Design Data. - -

a,

b. Allowance for schools To be based on student population. 4
ce Peak flow 4 x Dry Weather Flow, ¥
‘da Minimum velocity’ 0.,8m, per second. _ f
e« Maximum velocity 2.2m. per second, . i
f.  Minimum diameter of . 3

house connection 100mm, { T
ge Minimum diameter of- :

sever, 150mm, < '

By’

Rate of flow:

Low cost housing . ).
Medium cost housing)
High cost housing )

Position of sewer

Il

Pipes and Joints

- 8e

be
Coe

Pipe materials

Cover to sewer
Pipe bedding

80% of water supply per plot.

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

0

Abestos cement, concrete or salt 7
glazed pipes. ///

1m. to 1.2ms under traffic 1oads ,/"/

Pipes below 450mm. diameter to have
granular beds,

All pipes above 450mm. diameter to be
embedded in concrete,

d. Joints Flex1b1e joints except where "
v concrete surround is provided. - *
7 o
! Kanholes and Inspection . . 0
: Chambers g - ’
S '
% as, Minimum depth of 1m,.
f manhole !
be Minimum depth of 500mnm

Ce

de
e‘b
f.

ge
he

‘inspection chamber
Maximum spacing of
manholes

Location of inspection
chambers

Maximum spacing of
inspection chambers

Construction of manhole.

Manhole covers

Location of manholes

Minimum Gradient

90me and at every change of
direction and gradient, .
Sme. inside rear of plots

1 inspection chamber in each plota.

Pre-cast concrete rings or brickwork.

"Cast iron lids or pre-cast concrete.

2 metres inside rear plot boundary.

a. Latcral or house 1 in 4O,

sewver
b. Terminal lengths 1 in 80. ) -
ce Normal lengths 1'in 100, .

Engineering Specification

The Committee\was of the opinion

that it would be inappropriate to
consider the document at this

stage. -
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Total no. of plo%s : 220

cost/glot : 53.98 (Ué $)

, 102
Appendix : B Calculations
.Water Supply Options : Calculations :
i
Option : I
: . Unit rate Extended price
Item\\N Q} »Quantity Unit us $ Us §
“\.Syy ‘ v
200 um @ pipe 296 ’ melter 16.40 4,854.40
Tap outlets @ng no. 25.00 1,000.00
- T .
Total...... e....US $ 5,854.40
Total no. of plots.: 220
cost/plot : 26.61 (US $) | . -
‘ i
Option : II
4
. .. . Unit rate Extended price

Item Quantity Unit Us $ ‘ us $
, 200 mm d pipe 296 meter 16.40 4,854.40

150 mm @ pipe 482 meter 12.70 6,121.40 ‘

Tap outlets 36 no. " 25.00 900.00

Total....... w...US $11,875.80Q
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| ' g |
f . Option : III \
b, )
% ( ’ ° Unit rate Extende& price A :

Izem © Quantity Unit s § Us $ 3
z 1Y
‘ 200 mn ¢ 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 .

Firehydrants . ° 6 no. 168.00 1.008.00 ' {
y . Tap outlets 96 no. 25.00 2,400.00 o
f \ N , n X
l . Totalsve:ev.....US $22,979.80
» L4
, . §
; Total no.. of plots : 220 %
E cost/plot : 104.4§ us $) . : ' ' %
: , ;
! J o ) :
: Option : IV ‘ %

ey |
; . i
i .
: . Unit rate Extended price
% Item Quantity Unit Us $ Us $ . g
{ 200 mm § pipe - 296 meter  16.40 L 41854.40 '
¥ N 5
H 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
N £
Firehydrants ‘E no. 168.00 1,008.00

Total...........US $29,815.00
Total no. of plots : 220
cost/plot : 135.52 {US $) y

N
. }
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Sanitation options : Calculations )
4] 0

104

Option : I . ~

\
Item Qﬁantity Unit Unli;; ;"jate i Extegcsle: price
Pit digging - cu,mj 3.50 17.50
squatting plate no.  20.00 20.00
in concrete e A .

cost/plot : 37.50 (US'$)

1

I

Option : IT

Total...........US};& 37.50

¥
/ . Unit rate Extended price
Item Quantity Unit Us § us $
Pit digging 5 cum.  .3.50 17.50
Pour~flush 1 no. ' 40.00 40.00 «“‘2
fixture
Soak pit . P e
S 1 no. 17.50 © 17.50 ¥ ]
digging - : _ /
Total...ovevenen Us g 75.00 ;
cost/plot : 75.00 (US $) .
Option: IIT '
. , Unit rate Extended price
Item | Quantity Unit S $ s $ 1
Holding tank 1 no. ~40.00 " 40.00
Fixture ) no. 40.00 40.00
Soak pit no. 17.50 17.50 ‘

cost/plot.:- 97*50 (us %)

'

Total.....e.....US $ 97.50

e
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Option : IV i /
¥ .
. Unit rate Extended price '
Iten Quantity U?it us $ 1S $
] . !
225 mm ¢ pipe 296, meter 25.50 7,548.00
150 mm ¢ pipe 692 meter 16140 | 11,348.80"
100 mm § pipe 2,572 meter  13.70 ©35,236.40
Manlioles 18" no. 238.00 4,284.00 %
Inspection 16 “no. 84.00 - 1,344.00
chambers . ’
L7 . Total.....~.....US $ 59,761.00
F}
Total mno. of plots ; 220 '
cost/plot : 271.64 (US $) ¢ @
/K o
Conventional sewer
. 1 . . Unit ;:a;te Extended price
Item Quantity Unit Us § Us § .
375 mm @ pipe 297 meter  41.90 12,402. 40
225 mm ¢ pipe 692 meter '25.50 17,646.00
150 mm ¢ pipe” 2,0763 meker 16.40 34,046.40
100 mm § pipe 496 meter 13.70 ° 6,795.20
Manholes 18 no. 238.00 4,284.00
Inspection 16 no. '84.00 . 1,344.00
chambers N
Total...... .er..US $ 76,518.00

‘Total no, of plots : 220

cost/plot : 347.8L (US $)

Kt et O 4 S e e S ==
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Rbads and.Storm Draiﬁage-Options : Calculations

( . Option : 1 ‘ - .
v ) Unit rate Extended price
i A3
\::> Item QuanFlty Unit us § us $
Compacted . ) .
earth 6m. wide 588 meter 6.50 3,822.00 \
' " Gravel - ‘ N
| : 150 m tk. & 6m. 296 meter 15.00 4,44%.00 ‘
‘ ’ < B
‘ o ’ Total...........US §'8,262.00 |
. , :
Total no. of plots : 220 ~ e g
C cost/plot _; 37.56 (US $) . . - ‘ 3
i . {‘ ' ;
i . -~ t )
.~ option : II . ' T
. @ . t
g | | “
§ . . Unit rate Extended price
Item Quantity Unit s $ Us $ )
‘ ) . i
Gravel 150 mm tk. gq " meter  15.00 8,820.00 Y
.. 6 m. wide, :
Tarmac . . \ : ' i
, 6 m. wide 296 'Neter 24.00, 7,104.00 :
, Total...v.vvnnn. US $15,924.00
’ Total no. of plots\: 220 ‘
cost/plot : 72.38 (US $) D ‘ ’
%
— 1
|
}(
) ‘ 3 °
' H
. , j
, ! | !
. , 4 4)
o - L .
' ‘ ?
R ‘ J . |
/ o | o
’ ; ,Ja:' Lo o ! ‘c""%‘;"ﬁ”":‘{&f:’?}?' P '
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N . Option : III .

aw

Tocal‘néﬁ of plots : 220

09
’ ( ' r ' 4
,2 Item Quantity Unit U“l";; ;ate fﬂtelr;tsieg price
Compacted
6m.wide 1,152 . meter 650 7,488.00
: . Tarmac ' 884 meter  24.00 21,216.00
: : ém. wide E
i N . . ’ Total...........US '$28,704.00

4

[
- Total no. of plots : 220

“costplot ¢ 222.11 (US §)

Y e

;
?' cost/plot : 130.A7J(US $)
i oo /
’
n ' ' ‘
b , Option : IV /
: : S °  Unit rate  -Extended price
: ’ ‘Item , .2 Quantity Unit US' $ Us $
M ot I -
) Gravel 150mm tk. 5, meter  15.00 17,280.00
£ 6m. wide '
i
f
: Tarmac 884 ' meter  24.00 21,216.00
i . wide ' -
i Total...........US $ 38,496.00
ngy. of plots; 220 l
174.98 (US $)
- [
5 . ’ 2 - °
Unit rate Extended price
Item e Quaptity Unit US § us ¢
Tarmac 6m. wide °2,036 meter  24.00 " 48,864.00 !

¥

otal... ve.....US § 48,864.00

!

&
B
)
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Electricity and Street Lighting Options : Calculations

‘

Option : I R
’ ‘ U Extended pri
. Un rate Xtended price
Item Qluantity Unit . N us $
oy
!
Electrical ’ .
connections 220 , no. @9} / 35.84 7,884.80
Lamp posts .16 no. 48.08 769.28
Total...e.ove.n. US $ 8,654.08
Total no. of plots : 220\ ‘
I
cost/plot : 39.34 (US §) ° . e
Pption: II oo °.
i H
¢ i ) . /
. - . Unit rate . Extended price
Item Quantity Unit USs $ / v Us ¥
’ t
Electrical . .
congections 220 no. 35.84 * 7,884,80
Lamp posts 41 no. 48,08 1,971.28
, Total...e.v...... US § 9,856.08
Total no. of plots : 220 - K
cost/plot : 44 .80 (Us §)
! T y
4 5 ‘._“ -
f . u/ . ' ’ .v‘
v »
\ A
i
< -
- Y
'S
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