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ABSTRACT 
.. 

The growth of urban centers c6ntinues ta outstrip ~he 

ability to supply dwellings and urban s~rvices i~ many 

African cHies which have limited fin'andal resources. 

It is becoming increasingly harder for the urban poor 

to acquire an affordable dwelling which is a basic 

necessity. Ta' put housing within the reach of these 

people it is essential to develop ways of~reducing ,the 

investments 

The 'present 

by lawering the standards of services. 
<;: 

~e'sis examines'" s~ch a possibility and .. . 

outlines specifie options for Lusaka, Zambia. 
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L'expansion constante des cen res urbains con inue de 

l'emporter sur la capacité d d'es! log 

des services urbains dans" beaucoup de 

40nt les ressources financi~res sont li 

,de plus ep plus difficile pour les mal 

d'obtenir des logements abordab'l~s, bie 

d'un besoan fondamental. Pour 

, , . 
portee de ces sens, il importe 

réduire les~mi~es de fonds en réduisad~ le 

.les services. La p~ésente thèse cherlhe 

'...,possibiVtés et à ébaucher des choix 

" Lusaka, ,au Zambie. 
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Preface 

The provision of adequate housing for the growing number of urban poor, 

at a priee they can afford, i5 a formidable ~ask for eoncerned authorities. 
\ 

Housing for the poor is usually eostly ~n relation to t~eir incomes an4 

therefore it 15 extremely diffieult to make enough provision' for housing. 

/ 

The provision of a plot on a parcel of land ~hich is serviced 'with related 

infrastructu;re, normally refe:rred to as Site and ,Services progr~mmes, is 

one step in the direction of 5uch efforts .. However, it has proven difficult 

to meet the set target5 witb available financial resources. 

tnapprOpri&te~serViCing standards are a màjor cost item for such programme~ 

" 
forming the-principal barrier in achieving goals. Public. authorities can 

minimize the costs by providing affordable s.tandards of services 'st the 

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

inieial standards of services for Site and Servic~s.proJects and ident~fies' 
\ 

workable options for long-term upgr~d~ng. 
\ 

This st~dy does not pf~pose to reduce\the standards of services to ~e 
\ 

provided. Rather it examines and out~ines a method of reduc1ng initial 
\ 

investments ~y 'lowering the servi~ing ~tandards at the initial' stage while 
~ , 

p ~ain~aining the p~ssibility of.upgraaing them at a later date without 

~reclùd1ng' any of 'the previous warka. Hence, different servicing options 
, 

may at f1rst 1ncorporate a low level of service which permits subsequent' 

upgrading. 

Opt~ons d1s~ûssed in the study are not to be considered as alternative 
.. ' 1;,) % 
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solutions sinee all options allow future upgrading without loss or 

damage to present installations. For example, if a standpipe is init1ally 

installed with several taps to supply water to a.'Sroup of families, but 

allows f~ future upgrading to a greater number of individual. connections, 
( , 

initial costs ,are reduced. The main point to remember 1S that the min~um 

eost option Should~never-precl~de the possibility of future improvements 
. 
• towards conventional standards. Finaliy, it is not the purpose of, this 

study to present a readymade proposaI for implementation. For different 
, 
Si~, different optionS can be applied at different" stages. The study 

demonstrates that the cost ratio between the lowest op~ion and the 

conventional one for water supply may be as high as 5.1 : 1. There 1s 

. cleaFly the possibility of considerable savings in the initial development 

costs of the Site and Services' projects. .. 

The study is organized into three chapters. Tne f1rst chapter exam;i.nes 

African low-co'st housing. The second chapter revie~"s the state of the art 

of services and id~ntifies practical optlons in general. In the third and. 

the last chapter these"optlons are translated on a.prototype layout in the 

specifie case of Lusaka, Zambia, based on abo~t 20 months',work experience .. 
during 1974 t9 1976. 
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CHAPTE;R 1 AFRICAN LOW-COST HOUSING 
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,1.1 Law-cast HÔus'l.ng :l:n" Africa and Rela ted Issues 

One of the basie neèds of every human being is ta acquire a shelter for 
, ." 

\ 
1 
" 

3 

himself and for his family, be it a tree-;- a cave, a hut or a house. Shelter 

pravides protection against the weather, a space for resting and 'sleeping 

and a place ta react to physical; material and psychologieal surroundings. 

It is becoming increasingly di,fficult, particula1:ly in ürban centers, to 

acquire a shelter which, can satisfy Even minimum requirements w1th available 

finanCial resources~-Cauntries in "the African continent are na exception 

to th1s phenomenon. Urbanization and low-cost housing are two closely 
, 

rela ted topics which demand a closer study. 

Urbanization in Afric'à 

In sub-saharan Africa, urban growth and ~conomic development are essentially' 

twenFieth century phenomena. 
r • 

Tqe traditional form of settlement was the 

q shifting village 'or hamlet which was mainly rural in character. The 

settlements tnat can by any definition be classified as urban places were 
» 

settlements ~nhabited by chiefs who attracted some craft specialists around 

them; but such se~tle,ents c~n 

internationally s~iteria. 

, 
hardly be define~ as urban by any 

Furthermore, with the advent of colonial 

rule, such settlements' decline,d 'in status.
l 

Mos't of the present' urban 

centers /in Africa are essentially the pr'oduct af colonial rule and therefore 
r .. 

urbanization 'in sub-saharan Africa was laJ;"gely a( r~sponse-to the needs of 

" colonial economic poliey-_ Today African urbanization t'akes place within a 

~ 

variety of political frameworks and the diverse ~ccompaniment of pro~lems 

demand attention. 
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Africa was a late starter in the urbanizing pro ces; and remains the 1east 

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

~ ~ 
of urban growth in theworld. Urban and rural population estimates of the . . 

• 
world and Africa ~e presented in illustrations 1 and 2 respectively. 

) . Q. 
Estimates indicate that urba'n growth represented in percent increase 0 

between 1900 and 1950 was 629 for Africa, 44-4 ~or Asia and 254 for the 

2 'world at large. 
Q 

However, the annual rate 'of urban growthb in Afrit:.a 
'. 

between 1850 and 1950 was only around 3.9 percent compared with 2.6 percent 
.. _'~,! 

for the world as a whole. 3 One of the r,easJ~s'1or. this urban growth can . 
, 

be attributed ta the migration of people f~om rural-to urban centers for a 

variety of reasons. The rural to urban migration trend comprised,about 

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

the period between 1970 and 1975. 4, A1though m1~ration ls c]~atly a factor 

in Africa's urbanization process, it poses a d1fferent problem from that 

\ of the 1930's and 1940's when the urban pop~lation'waSoneces'sary to supply 

'the labour needs of industry. 

In the last twenty years, the popula1;ion of most urban centers in Africa 
1 

mare than doubled, and in sorne cases tripled. For example, the urban , 

populati~n of Zambia grew approximately 21 rimes faster th an the rural, and 

0 0 5 
around 4 t1mes faster than the national population between 1963 and 1974. 

However, the difference in these ~rbwth rates i.§ la gely the resu1t of 

migration f rom villages to urban centers. For ex pIe, 77.1 ·.percen t of 
• . 6 

Lusaka's growth could be attriouted ta migration or the years 1968-1969. 

The. direct effect of this population increase in he urban centers was felt 

in the housing sector. Traditional methods of pr viding housi~g did not 

cope with the d~mand. The provision of housing i complex and requires 

heavy investments in infrastructure for 
\. 

rvices. 
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Housing Requirements 
é) 

A continuous ~ncrease in the supply of housing stock is needed to cope with 

the increasing urban population. Failure on the part of concerned 

authorities to provide an ample supply of housing results in innovative 

solutions by people themselves. One such solution is the squatter 

settlement which is a feature common to aIl urban centers not only in 
,/ 

Africa but tèiroughout 'the developing world. In order to incr,ease the supply 
\ 
of housing .continuously, it is imperative~ that t~e conc~rned~u~horities . . 
have accurate estimates of housing requirèments, adequate financial' 

q 

resources, technical capabilities and appropriate strategies. 

lt is estimated that the urban population during the period between 1969 

and 1975 was around 76 million or 19.3'percent of the total population of 

9 Africa. The total urban housing requ1rements for the"same period are 

estiroated to have been Il.4 million dwellings, Little is known about how 

well 'goals in urban housing were met for the period between i960 and 1975, 

but it is calculated that from 8 to 10 dwellings per 1,900 1nhabi~ants were 

needed to be constructed to meet the requirements. Fifteen of the 66 

cities in Afrlca, with populations between 100,000 and 500,000 for which 
. 

information was availab1è, have a very high percentage of squatt'er populations 

, 10 
r~nging from 48 to 90 percent of the total popu1at10n. . It ls obvious 

from the high percentagepf squatter populations that the housing 

requirements have not been adequately met. 

Revised urban population projections suggest thàt Ey the year 2000 the urban 

popu1atio; of Africa will be 301 million.
ll 

Accordingly the total estimated 

urban housing requirements will be approximately 50 ~ill1on dwellings. ro - , 

meet such a requirement with available financial resources, a gigatic effort 
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will be needed. In order to achieve such an objective, it wilL be useful 

tQ examine briefly how efforts have been made to meet the total nousing 

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 Iby 
, . 

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. 
v p 

Despite, the importance of the housing sector, the ho~sing conditions in 

many cities remain a major problem. o . 

A decreas~ng pioportion of the' urban population has benefited from the 

efforts of urban housing aùthoritie~. Therefore a gtowing proportion of 

these urban populations have developed housing solutions in the squatter 
, , 

settlements which are outside the jur~sdict~on of the authorities ~ 
.. <1 

respons1ble for meeting housing needs.~ Thè most coomon function of the 
4 

squatter settlements has bee~ to provide housing for the lowest income 

groups of the urban population. Squatter settlements provide shelter to 

the urban po or who need an inexpensive residenee in or near the city. 

Housing polieies for the urban poor have typically'stressJd the public , 1 

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

of such 'standard' housing untts result in very high rentaI or'financing 

costs that are much beyond the means' of the majority of the ~rban population. 

The ooly way to make such policies operative is through subsidies but such 
o 

subsidies. do not allow replication of projects. Furthermore, the economies • 

- '-

, 1 

. " 

l 
i 

i 
1 

1 
i' 

-------'--------""-'" ."~ 



f 
\ 

'. 
8 

of developing countries cannot afford to provide subsidies. 

The policy makers realized that urban growth continued to outstTip the 

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

most countries in Africa to abandon ~omplete reliance'on conventional public 

housing methods' in favour of tbe exploration of self-help approaches to 
, . 
urban~helter. The'provision of serviced sites is one such approach. 

The provision of serviced sites, widely known as the Site and Se~ices 
\ 

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

private involvement in shelt~r development with minimum public expenditure. 

.. ' For most developing countries this approach provides the only realistic 

~thod of substan~ially alleviating housing shortages. The Site and 

Services approach ,is discussed in more detail in the following secti,on . 

.. 

() 
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1.2 Site and Services Provision "' 

The inefficient use of available resOUrces is evident in existing patterns 

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

squattet settlements. 'More often th an not, sites-of squatter settlements 
.. 

prove bath expensive'and difficult to supply with necessary services: water 

supply, sewers and roads. Evidently, supplying services at a later date is 
1 - / 

more costly than direct'ing 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 ta 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 urbanï'zed parcels on lS'-nd. Such provisions are 

currently referred to as Site and Services programmes. 

The construction of dwelling units whi~h do not calI for special skills or 
~ 

tools can be undertaken Dy indiviauals to suit their economic situation as 

i5 the case in many squatter ~ttlements. The provision of services to a 

community demands more technical resources and more collective effort. 

There~ore, the construction of services will ahtays be institutional. 

Other Similat Concepts 

The inception of the Site aQd Services concept can be traced tç tfe 

- II 
-'dissatisfaction of the concerned authorities with the performance of their 

hoùsing schemes in dealing with sIum clearance, resettlement housing or 

law-cast housing. Housing palicy~akers were forced to rethink issues 

because their policies incurred financiaJ,._problems and t'ailed ta achieve 
.JI 
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goals. One important concept that emerged from this reassessment was that 
l' 

a substantial part of low-income population can (and do) house them~elves, 

without direct contrOl or assistance from the government. The plann~rs 

also realized that this constr\9tion could be directed relatively quickly, 
~ -. ~ 

and controlled through legai owne!ship of land with the installation of 
t 

urban utiliti,es and services. The development. of these two ,important ideas 

defines the basis for the present Site and Services concept.. Tipple cites 

a very good example ta illustrate that a site with a few u~~noservices 
encourages people to construct their own permanent dwellings. 

"The extent of the ~emand far housing is indicated by a recent occuranee 

in Kitwe (Zambia). 'Charlie West', a small contractors' settlement of 

~9 dwellings close to the official houping area. ~as provided with 

water at three standp'ipes 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 sptead, more f locked to the area from adj acen t council 
, 

low-cost housing. Political party,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 houte co~struction indicates th~t the people 

feel secure and with subsequent upgrading, the area could fOrID!a 
~ 

This spontaneous useful addition to the çfficial urban housing stock. 

grassroots movement added more dwellings to the housing stoc~ of Kitwe 

than the city council had planned between 1971 and 1974,.,12 

,The example described above bei1rs great similarity to the description of 

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

the city couneil and the political party officiaIs joined together to 

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

Similar concepts haye been presented or discussed ~nd have ev en been 
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implemented in some cases in different parts of the world. Although the 

details of each application vary slightly and ar~ distinctive~ they aIl 
7/ 

~ 

11 

bear a striking similarity to that,ot the Site and Services approach.- The 

term "basic sites" is linked with the concept of Site and Ser.ric~s sinee 

prpvision is made for basic services only. Tipple has proposed a concept 
c' 

of planned informality.13 It is 50 described because a square area large 
, • GI 

en6ugh,for 25 plots allows the group to grow informally, like existing 

squatter sett~ement,s. but each square is part of a gridiron pattern 'division 

which ensures e:onomy in laying future services. Si~ilarly the concept of 
(J , ~ , 

urban villages'also promotes informaI 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 dwèlling 'development using minimum pUbÙc expenditure. .' -
Public expenditure and public action are directed to the goal of removing 

constraints for people who have demopstrated an ability and willingness ta 

house themselves. Public expenditure and action provid~ land, 
J 

infrastructure an~ in some cases building'materials or financial loans to 

purchase such materials as are required for· the construction of a dwelling. 
-'t 

Serviced urbanized land is normally sold, or leased at long terms, te 

individuals or, occasionally to groups. ~he construction of the actual 

dwelling is left to the individual. Th,is opens the poss~bility of organizing 

self-help or mutual self~help or retaining small contractors s~ch as brick 

layera, carpenters and artisans to build part or aIl of the dwelling unit. 

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

development of land that i8 levelled and provided with access roads. drainage, 
--0 
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water s~pply, sewers and electricity and sold Gr leased to the prospective 
.. 

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

12 

supply, access roads, sewers and elestricity together'witb street lighting 

may vary in"degree and depend on 'the standards acceptable to the' community. 

~he site locafion for such a project 1s of critical ~portance in relation 
, 

to its distance from places of employment.and the main, business dist:tict of 
.\ 

the city. A Site and Services project is graphically expiained in 

~illustration ~. 3. 

1 
Since the development of a cohesive community cannot rely on the construction 

of housing alone, social'amenities, communal services and ~~e-generation of \. - ~~ , 1 
emplpyment should be considered in the eventual projèct., These s~rvices .. 
usually include schools, police posts, health centers, community halls, 

refuse collection service, markets and fire prote~tion service. 

~~I..A.-"'· 

" 

, , 
_-·t",,-

In summary Site and ~ervices projects are balanced,programmés based on,self-
l\ 

help and progressive~improvement and, 
1 

~ this way 0, they 
~ --) ~) 

development of low-~~éome communitie'l 

1 

1 
4., 

StandArds of Servicès p 

are geared to ~he 

Since Site and Service~ pr~jects are designed to provide housing for Iow-

income families, the d~velopment co~ts for such projects must be within 

economic Limits. There. are severai factors which d"irectly affect the costs 
\~~. -_ ... 

of thé final developmeqt. One of these factors is the degree ta which 
).. 
seryices are provided. A higl1er lével of services d~man~higher repayment's 

and thus is cost prohibitive for law-income families. 

(t 
The highest ~tandards of services ~ay be fixed by the maximum affordable 

-' ._---_._._---------~---~-------
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costs a:~d by the repayment requirement's which can justifiably be borne by 

the target in come level. Bearing in mind the factors affecting the absolute 

standards,'-most ~f the plots may have the following services in varying degrees: 

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

by f60t or by public or private, transport. 

" 2. Water: either communal "or ind~vidual supply. 

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

tanks or conventional sewer fac'ilities. 

A. Storm drainage: either by natural slopes with necessary culverts 

or by conve~tional storm drains. 

5. Electricity and street lighting : minimum security s'treet lighting 

and access :tor individuaf eleètric,al connection if, c\esired by' the 

" .. resident. 

~ lt is to be noted that only infra~tructural serv~ces are dealt with at this 

point. Social services are equally important, but detailed discussion ~f 

these lies outs~de the scope of this thesis. 
,. J ?":'1 ' 

Earlier attempts at Site and Services projects ~ere aimed at rea~hing not 

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

to conventional public hou~ing schemes. These proje)ts~ave since been 

refined and aimed ~t urban families with much lower income levels. However, 

14 they still do not reach the poorest 20 percent or 50 of the urban population. 

Evidence in Zambia has indicated,that the fully servi~ed plots, or those 

/ serviced at the 'regular standards (see,Appendix : A), cost more thap the 
, 

budget all,ows, and more than the prospective residents can afford. The 
r 

available f~nancial outlay itself prohibits the use of such standards if the 

plannetl number of plots ar,~ to 'be providerd. As a resu1t, the National­

Housing Authori{y of Zambia reported that the second national development 

1 l '1 $ .. 5~.-af:S\ 
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plan (1972-1976) cou1d attain only about 40 percent of the planned target 

for the p~ovision of serviced sites indicating that the main reason is the 

15 
shortage of funds. Evidence in Zambia shows that tne levels set for the 

services normally cost more than the available finances allowed. In thls 
" 

case, since the financiSl outlay was constant and known, it would have be'en 

\ 
useful to correspondingly revise the leve1 of se~ices to be provided to 

match at. The levels of services to be provided or the services themselves 

couid have been checked. It is apparent that such revis ions did not take 

place and hence it was impossible to achieve the target. Another important 
. 

factor in reducing cast is the opt~ization of the layout. Caminos and 

Goethert have prepared a 'thOrough study of services and summarized their 

findings: 0 

,) 

"The conclusions that 'can be derived from'them (studies on infrastructure) 
" ,\ 

are not new, but they.provide an élement of credibi1ity sinee they are 

substantiated by numbers. Some conclusions are: 

d) 
... 

Two approaches to'minimize costs are: 

s~rviC~, which.ls a p01~CY cleclsion. 

for required level, which is a design 

" 

l' To lower the Ievei of 

2) To opt1mize the 1ayout 
, 16 

decislon. Il 

For a case in Zambia, Martin conc1udes from hl~ studies that the serviced 

17' 
plots were too expensive for 32 percent of the population. This undoubtedly 

1 
excluded a significant portion 'of the urban poor. Thus a still eheaper 

• 
solution 18 ~equlred. 

-' 

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. 
(1 

.J 

Role ''of Services 

E~sential servi~es such as access roads. water, sanitation and electricity 

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

o 
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~I 
total costs'where this total lncrudes land, servicing, plot development, 

design and supervision costs. The higher standards of services will result 

in higher deve}opment cost, but with lim{ted available financial resources, 

only a very small sector of the target population can beriefit. The 
~ 

intention of minimizing the initial investments can best be accomplished 
'~~ 

ices inft:tally, and permitting progressive 

improvements to situation. Thu~ lowering the standards 

of services at the 1n~e.ns postponing, not changing thi- standards. 

By providing affordable standards of services at t~e initial stage, publie ( 

authorities can alloca~e a~y extra capital ta othèr programmes while reducing 

the costs related ta the upgrading of services:-_"Hapefully, in the meantime, 

• continuous upg~ading of the sites rather than their instant but costly 

develapment will take place. 

There is a ,need ta examine how to l~wer the_ standards of services at the 

initial stage af Site and Services projects. The following chapter examines (, 

this passibility and ideniifies practical options ap~licable ta these 

services. 
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2.1 General 

The role of ~ervices in Site and Services prOje~t~ has been discussed in 

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

services provided will substantially reduce development costs. 

if 

In Many African countries attempts ta pr~vide serviced plots have 

been partial+y successful in ailowing the urban poor to build.their own 
" ' 

dwellings. Many international ~gencies have ptovided financial aid and 

technicai help to countries in Africa. In the 1970's, the World Bank alone 

undertook more than 30 such urban development projects in the developing 

world. l8 'In the last séven year~, basic urbanization projects co.sting 

s 
some us $ 1.3 billion have been processed with benefits expected ta go 

to over 10 million peop'le. 
19 

Between 20 to 58 percent of low-tncome families are still unable to ~fford 

any sort of official accomodation.
20 

To put housing ~"ithin the reach of 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 ~ applied ta Site and Services projects themselves. The servicing 

standards ought to be reduced to an affordàble leve1. 

'. This chapter examines affordable stanâards of services. These affordable 

standards of services are ca1led options. The options discussed in this .. --.. ' 

chapter are identified by the author and are based on the experience gainéd 

in Lusaka, Zambia and use the methodology developed by the ~orld 
\ 

The options.elaÈorated are best suited for the chosen 
-~~----=..-

necessarily the only options. 
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The options discussed in thi~ chapter do not contain any dollar costs. 

They are presented in the third chapt.~r with a prototype layout. However, 

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

cost (2) Intermediate cost and (3) Conve~tional or standard cost. 
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"2.2 Servicing Options 

The conveniences of urban life depend on related social,political and 

e'conomic 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 buriad in the ground, sorne networks (refuse collection, 

police stat~ons, schools, health centers ~nd markets) are laid on the 

ground and other networks (electricity, telephones or street lighting) 

are suspeÎlded in the air. 

The leveis of these services provided to a particular community depend on 
, 

that community's capacity to pay their costs and on financiai resources 
). 

and on technical know-how availabie. Sorne communities can afford to have 

aIl services while others cannot afford any of them. Site and Services 

. 
projects require the provision of aIl of these services to a,varying 

degree. Their cast determine ,the levei of services which these communities 

can instal!. The prospective beneficiaries of such proj ects are low-

,\income families wi th 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 1ndividual plot. Some projects have tried to 

provide communal water supply (i.e. a group of plots share a public 

standpipe) • 

2. Sanitation: . 
Water borne san1tation fE4cilities are .appreciat;ed but the costs are 

~ ______ ,_,,,_w ___ ~_--i.·".L,,,- ... ~,. __ J -
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prohibitive in many cases. Hence. septic tanks or in some cases simple 

pit latrines with or without soak pits are provided. 

3. Roads and Storm Drainage: 

lA tarmac road to individual plots 1s preferred but again the expenses 

are so prohibitive that quite often only the main road with access to 

important urban areas is surfaced with tarmac. In most cases. storm 

drainage is provided by open drains fOllowing, the natural slope of the 

site with culverts where required. 

4. Electricity and Street Lighting: 

Provision is made to have individual e1ectrica1 connections and security 

lighting on the streets,at a rate of 2 to 5 lamp posts per hectar~ o~ 

at intersections only. 

These four services constitute a large portion, usua1ly around 50 percept, 

of the total:" proj ect costs. However, there 1s greater opportunity to 

reduce the costs o~ these four services than. any ather components of Site 

and Services projects. The total praject cost also includes site preparation 

cost, land cost, plot development cost, 
, .... 

design and superV1S1on cost 

and contigency cost 
21 of between 10 ta 12 percent. 

An analysls of c'omp1eted Site and Services projects indicates that the 

cost of supplying water according 'to 'conventional standards represents on 

the average 20 to 30 percent of the total an-s~te infrastructure 
22 

costs. 

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 arder ta 

provide surface storm drains and tarmac roads the ave~age cost amounts te 

about 30 t~ 40 percent of the total on-site infrastructural cast.. lt is 

especially important ta bear th mind that the economically optimum layout 

. .,,~-"------------_ .. 
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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 perçent 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~tandard irrespective of the costs. The aim of 

servicing options is to minimize the initial investment that is required 

te provide services. This must 'al10w future improvements without repeating 

or dest~oying existing installations. Thus the servicing options imply 
. " 

a postponement of the installation of s~r~ices at an acceptable standard 

and do not mean that the servicing standards ~re irrevocably lowered. The 
- ~7 

CI 

concept of servicing options also recognize~the potential for incremental 

improvement through an efficient use of ava~lable resources •• 

/{ .... illf.~, 
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2.3 Water supply Options 

Water for drinking, cooking, washing and h~gienic 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 potabl~ water. 

Any new ~ite and Services projects must have access to adequate water 

s~ply. ! 

wate~Y ,equirem,nts oan be met by many avaii.bl, method, suoh as by 

means of securing a connection ta an existing ·water supply network, water' 

wells or delivery of water either by truck, animal or human transport. 

Distribution fram the available water main i5 of great relevance ta the .., " 

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

cases. To have water wells ohe must make sure that the underground water 

22 

will yield enough water to meet daily needs. Somet,imes water is drawn from 

!akeS or rivers but other sources of water supply are, not too connnon. 

The quantity and quality of water ta be supp11ed are the principal c~st 

det~rminants for the on-site water supply system. The quantity of water 
,\),.. 

used largely d~ends on the standard of, living, level of charg~s, traditional 

and local conditions and on the kind of water supply that is available. 

An investigation made in East Afdca by White, Brad,elY and White suggests 

that law-incarne families use an average of 30 liters of water per éapita 

23 per day when the water supply 1s piped within the plot. The usage 

decreases to 15 liters per capita per day when the family carries water 

from a distant source. Ill~stration no.4 indicates the daily use of water 

for different places. 
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PER CAPITA RESIDENTIAL WATtR USE IN SELECTED ARUS 
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The level of water supply, will det~rmine the cost of infrastructure. The 

( normal standard is to have connection to each plot. The diameter of 

pipes to be laid for reticulation is also a maior cost factor. The quantity 
" , 

of water to be supplied will determine the diameter of pipe which in turn 
, 1 

affects the cost. The greater the diameter of the pipe, the greater the 

cost will be. A larger water supply requires a larger pipe diameter. The 
\ 

choice of material for the pipe is another factor to be considered., On 

the average, water supply cost represents 20 to 30 percent of the total 
o 

on-site infrastructure casts.2~ Illustration na.5 indicates' the comparable 

casts for,water supply for different Site and Services projects. 

o • 

Keeping in mind the cost 'factor, the prospective"resident's ability ta 

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, whi~h 

is a standpipe wit~ the required number of tap outlets (this option assumes 
, ~ 

,that the connection tO,an urban-wa1ber supply network is available). An 
f 

al,ternative is a weIl' with an o';erhead reservoir, sJ.litable pumping 

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

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

no. 6 graphically represents both of thefe options. }lifiimum cost level 

has been achieved ~hrough the reduction in reticulatian network. Pipes 

laid would Garry ultimate des1gn quantities to reach conventional or / 

acceptable standard. The s'tandpipe should_ be located so that the maximum 

walking distance form the farthest dwelling i~ 200 meters. 
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ON-SITE INFRlsTRUCTURECOSTS l'ER PLOT: VlATER SUPPLY (1974) 

t-------------------~------~.------------------------------------------------------~,----------.--------~ 

i 

COUNTRY 

NICAII ... GUA 
SENEOAL 

'NDONESIA 

JAMAICA 

BOTSWANA 

ZAMalA 

INO'A 
EL SALVAOOR 

TANlAH'A 

UNYA 

COLOMB'''' 

CHILE 
E1;\;Aoo"l 

kOREA 

NO OF 
PLOTS 
'COST 
8AS~1 

2.750 
Il.>>00 
2.100 
',I!OO 

12,866 
-4,425 

23600 
7BS 
7as 
785 

'.100 
305 

1.1!OO 
,.200 
1,200 r 

1,0&4 

868/ 
un 

114 
.511 
858 
711 
307 

·278 
100 

1.000 
5.100 
2,900 

508 
235 
. 62 

5.370 
5.370 
5,370 

12.100 
2.300 
2.000' 
8.0!>O 

500 
375 
104 
723 
100 
110 
42 
9~ 

_.200 
BOO 
J.500 
2.800 
C7~ 

757 

~LOT 

saZE 

oo.M 

110 
150 
150 
2QO 
80 

1-40 
110 
94 
9C 
94 

375 
375 

210 
~ 
3:2-4 

, 3:24 

\~ 
\155 
\3:2-4 

~ 
370 
370 
370 
370 
370 

70 
eo 

120 
eo 
50 
MI 

265 
266 
265 
250 
2SO 
130 
260 
176 
126 
125 
157 
326 
188 
29S 
242 
120 
80 
I!O 

1~ 

1-40 
1-40 
170 
170 
115 
'65 
2411 

LEVEL OF UIIVICE 

Ind,~ ... 1 COftNctAOft, 55 1pd 
eo....nUN'.I.,..,I""'. t po, 100 H .. h .... 
JN;lMduli """"'r'ion l 

CommuNiI ~pIPt. ',Pt, 100 H_hldl 
«ndrv,dual wnMC1IOft 

Ind'Yfdu.ti COftM'ettOt' 

Commun.1 ltandp,:>o. 1 po. 6 plou 
'ftdMdual conMctlOft 

Indevtdu.l CQnMC1; on 
IndlVldual m,u_et.on 

Commu ... , ",ndp<",. 1 (lOf Zb-2S plou 
Commu,..l n.ndPtpe. 1 laT 1&Orn flldhll 
IndIVIduel bOnneC!'Cft 

'nchW"tC:Iwl confWC1IOft 

Commuoal .tandp'p'. 1 ptr 25 H''"lhldl 
CommUNI lt~ndP1J)e: 1 per. H,.hldl 
IndMdwl CIOftfllfetlon 
IMI""'NI connKttOft 

IndmdUl' connK1tOf1 
-'ndtvl(l'UI' c:onne>et1Oft 

Cornmu".I.t.ndplpt. 1 PIt' 2 3 plots 
Ind,Vtduel conNctlon 
CommuMII1.ndDfl)l. 1 P!1' 31 DlDU 
Commun.1 nandplPl. 1 '*' 20 plots 
'ftchVlduel COf'InK1.IOI'I 

Inclmduel conrw«:l!on 

" IndIVidu.' Cl')nn.~po". 200 l'pd 
lnO,.tod".J conn4CI,on 
lnarwldual œ"NtC'llon 
Ind.Vtd...-1 conn<K\lCft ..... 
n .. . 
Ind .... d .. 1 eo""",ettOl'I. '50 ,pd 

ÇotnmuI"'t.1 n.nd~Pt. 1 0""9 plots 
Comm"".1 "And&JlPI. 1 Ptt 50 plOt. 
Cotrwnun.! tt.ncrPIOt 1 JMf 50 DtOIi 
c..ommunal n..".co-p'. 1 Ql, &0 D'OU 
Commun.1 n,,~pIPl. 1 Pl'J sa plOIl 
Communel nandPIDI, 1 Det !IOptoa 
Indlvldu,l C"On.,....ct,ol'l 
INjI ... I~u.1 COt'lneC1'Of'\ 

Commun.1 n.ndD'DI 1 Dt, 20 plon 
tl'\CltVldual con..alOf\ 

Ind.Y!dwl c:onnectlOI'l 

Indl'ltdUIII OJnneaiQtl 

lr"drvtdUlI ItOJnNC!'C)f\ 

I",Ch",tduel COtl .... CI'Oft 

Indllfldutl cc:mn4CltOrt 

Ir\d,ytdual eT'),...,.et.Oft 

'nchvl~\oIII1 c:onnlct,on 

n". 
Itnci,vldUlJ t"OtI~ctlon 

CommLoft"It.ndDtDt" 
,,.;:.It~uel eot\~ 

Comml,l .... ' ... noPIOI 

Ind",.ClUIl mn .. cttort 

."dtVldUlI ~t'I""C1tO" 

'l'1Gwtdutl C'Of\tWatOt'l 

r--------------------------------------

,---_._---------_.:..----_.~."">..: .. ~~------

COST li 01- 1 OTAL uJta""NIZATlCN 
~EII COST Of Or~-&lTE 
PLOT 'N;~'~U:TURr, 
ut: ° 2Q ~o sn 

~~p , ~ 
4U 1- 1 1 

,135 "'--1-
33.8 "- é' 1 
'5741-- 1 • 
30.0 t--"--t- 1 
88'§ "-- 1 1 

-IU,,"- 1 1 
83 t- 1 1 
34.0 r- : 
380~ ,. 

1OS0 r- l , 
10U'C 
SU~ 1_ 

1!1115t=t i 1710 

n1.7 '-' 1 
He~ 1 
152.2 r:= }' 
53.8_: ! 
57.a~1 ., 
~.~ 1 LLT 
53.11 CI ., 
1SO.t-j 1 

1:'~ c::- 1 
n .. 1 1 1 
~61 1 

1 1 
611.2 L 1 
559~1 
2.5 ,.......;... 
399 1...- 1 
-475!_ 1 
44.8 r' 1 
395 1 1 

511 ç::- 1 1 
286 t- l , ,.3 r- 1 
5-401---'_ 

341 1- i 1 

~~c-r 1 
"21 1- 1 1 
1~~E± -1 
1075 1_ 1 

n .. 1 i ! 
.... 1 1 1 

'ego t--; 1 
.... 1 1 .... 1 
.... '1 1 l' 
'" , 

1 
1 
1 
1 
1 

.1 
"'1 

1 
1 
1 
1 
! 
1 

t 
l, 

1 
1 
1 

, , 
1 
1 
l' 

r.o 

1 
t 
1 
1 
1 
1 
1 ,. 
1 
1 
1 
1 
1 
1 
1 
1 
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WÂTER SUPPLY OPTION M1NI}rnM COST 

Water Supply Option: Intermediate Cost 

~ . 

Illustration ff6 

. This opt~on 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 provid~d walking distances are reduced thus,greatly 
1 

increasing their convenience. The required pipe wo~k ts extended. Ther~ 

can be more than one stage of incremental progress at this level. 

Illustration no.7 graphically explains thls optlon. 

Jk-------water supply network main 
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WATER SUPPLY OPTION DIAT~ COST Illustration # 7 
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W~ter Supply Option': Conventional or Standard Cost 

. 
This option conforms to the conventional stand~rd of water supp}y where 

individual pipe .connections are provided for each plot. Previously laid 
O· 

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

work is required without redundancies. Existing standpipes are converted 

ioto public firehydrants. 

1Ik-------water supply network mai~ 
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Ht individual 
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CONVENTIONAL Illustration # 8 
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p2.~ Sanitation Options 

..,.----" Propér sanitation facilities are very important for the maintainance of 

public health. 
Itô' 

Poor sanitation facilities are one of the prime causes 

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

and typhoid~ Therefore, the objective of sanitation options is to 

efficiently and hygienically dispose of human waste in such a way that 
.1';) 

waste disposal does not pollute or spread diseases and does not contaminate 

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

can afford.· 

Sanitation requirements can be met by'one of many systems th~t are known 

today. such as : by m~ans of a connection to an existing network of sewers' 

or developing a ne~ system of sewers or using on/Jof the on-site systems 

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

on available financial resoùrce~but ,also on the availability of water and 

porous ground conditions.- Conventional sewers are more castIy than any of 

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

represent on the average 40 ta 50 percent of the total on-site infrastructure 

27 1 

costs. Illustration no.10 indicates the comparable costs for sanitation 

0' 
systems in different Sites and Services projects. Communal facilities for 

sanitation are diff~cult to maintain and hlghly unpopular. E~perts on the' 

subject: are opposed to the provislon of such facilities exce'pt in unavuid-

bl ' t 28 a e c~rcums ances. , 

, ( 

In arder to minimize. initial investments, the incremental-progress approach 

15 to be followed eventually lead1ng ta conventionsl standard of sewers. 

However, a recent study concluded that a sewer sy~tem 1s not 11kelY to be 
If 

the most cost effective solution of human waste disposaI fo~ most situations 

r 

\ 
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ON-SITE INFRASTRUCTURE COSTS PER PLOT: 'sEWERAGE .• (1974) 
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'LOTS 
ICO:;:T 

'LOT 
SlZE 

LEvÈL OF SERVICE COST "Of TOTAL Ulle.l.NIZATION 
'Ello COST O~ ON-.iITE. 0 

'LOT INFRASTRUCTURE 
IASEI MM USS 0 :10 ,~ 
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in developing countries. 30 

density, westernized cities. 

This sySJtjem i8 the efhctive solution in high 

\ 
'/" 

! 

Severai methods are used to classify waste disposaI systems, but the most 

useful for Site ajd Services projects is ta differentiate'between on-site 
f ~ , 

or househ~ld ;systems. and off-site or commu~ity systlems. On-site systems 

31 

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

tllustration no. Il,~ndicates the c~mparative costs of each system. On-site 
, 31 

technologies have been classified 1nto the fo11owing five categorie~. 

1. Pi t latrines 

2. Pour-flush toilets 

3. Composting toilets 

4. Aquaprivies 

-5. Septic tanks 

1. Pit latrines 

Pit latrines have three cornponents: a pit, which ls covered with a squat.ting 

plate or a seat and a superstructure. There are a few improved ~ersions 
, 1 

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

Sometimes the superstru'cture is displaced from the pit. Liguid wastes 

infiltrate the ground while solids accumulate in the pit and par~ially 

decornpose over time. The pit i5 âiscarded or emptted when it i5 full. The 

pit 1s usually 3-7 meters deep and one meter across. Pit vplume may be 

3 . 
calculate9~~t the ~ate of 0.06 m per persan per year. Thus it may.take 

6-7 y~ars for a pit for a family of five ta become non-usable. 
\ 

Pit latrines are recommonded for low and medium den~~ty areas (up ta 300 

\ 

1 
1 

j 
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S~ary of Total Annual Costs per Household 

Low Cost 

Pour flush toilet 
Pit latrlne 
C01IlIunal septlc tanlt!1.. r 
Vacuum truck cartsge 
Low Cost septic t'anks 
Composting tollet , 
Buclr.et cartage !1.. 

Medium Cost 

Sewered aquaprivy !1.. 
Aquaprivy 

J 

(l978$) 

Humber 
of· 

Observations 

_3 
7 
3 
5 
3 
3 
5 

'3 
2 

Japanese vacuum true~ cartage 4 

SiSh Cost 

- Septic tanks 4 
Sewerage 8 

Mean Median 

\ 
18.7 22.9 
28.5 26.0 
34.0 39.0 
37.5 32.2 
51.6 45.0 
55.0 56.2 
64.9 50.3 

159.2 161.4 
168.0 168.0 
187.7 193.4 

369.2 370.0 
400.3 362.1 

32 

Highest Lowe st 

23.3 10.1 
56.2 7.6 
48.0 15.0 
53.8 25.7 
74.5 \ 35.4 
74.6 34.3 

116.5 23.1 

191.3 124.8 
248.2 87.7 
210.4 171.8 

390.3 306.0 
641.3 142.2 

il. :0 accéunt fe>r large d1fferences in the number of users, per capita costs 
vere used and scaled up by the cross-country average of 6 persons per 
household. 

Illustration #11 

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

the hou se to the latrine. If nearby gromnd water is used for drinking, 

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

32 

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

porosity of the ground. 

Pit latrin\es ,as a system of sanitation are t'he least e:xpensive, the easiest 

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

toilets. 
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PIT LATERINES 

/ 2. Pour-flush toilets 

1 
\ 

Illustration 
,) 

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 

33 

,of pour-flush fixtures are available in plastic, ceramic or concrete. About 

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

Three to six liters of water p'er 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 

tOi;ets allow indoor location of the toilet, ~~~_ hey can be connected ta 

an offset pit outside and h~ve potential for pgrading,to an aquaprivy. 
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POUR-FLUSH TOILETS Illustration #13 

3. Composting toilets 

Similar to pit. latrines, composting toilets have a compartment for 

) 
J 

composting where excreta undergoes aerobic or anaerobic biological decomposition. 

They are either continuous or batch type, ~hich use one or two compartments 

respectively. Carbon containing organic matetials ls i added qo promote 

composting.More recent and sophisticated' cont~~s type composting 

toilets, developed in Sweden, have one sloped compartment. 

This system requires ~~ periodic removal of humus which 

as fertilizer. The separation of urine in certain types 

ta speed up the decomposition pro~ess. 

J 

can be r1cyled 
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1 

COMPOSTLNG TOILETS 
1 

Illu~ tration il 14 

4. Aquaprivies 

The aquaprivy has a small tank reBembling a septic tank with an adjacent 

soak p~t. The water seal contains a drop pipe that is submerged in the 

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

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

,Aquaprivies have the same limitations as pit latrines with respect to 

soi1 Rorosity. Aquaprivies permit eventual connection to a small diameter 

sewer. 

il, , 
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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 

J 
tank and provide aIl the convenience of a sewer system except that the, 

tank needs to be desludged peri9dically. ' This system is not nec,essarily 

cheaper than a conventional sewer system. 

SEPTlC TANK Illustration #16 

Possible OptlOns 

The economic·opt~ons that are evolved from the technologies outlined are' 

important in that they allow progressive improvernent .. The upgrading 

sequence of sariitation ~ptions closely follows the sequence of water supply 

options. The selected sequence described is developed for the Zambian 

context but is applicable to similar situations e~sewhere. The same 

sanitatian sequence is 'examined on a prototype layout in' the following 

chapter. Illustration no.17 graphically explains the sequence. 

Where water i5 nat immediately available the choice of the sanitatian 
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system is limited to the one that uses a minimum of water. This ls clearly 

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

be upgraded to~the pour-f,lush toilet. As the water supply becomes abundant, 

the pour-flush toilet will requ~re a connected soak pit because water will 

be used" in greater quantities. The same pou~-flush toilet can later he 

converted into an aquaprivy which allows connection to a'sewer system. 
1 

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

system. The diamet~r of the pipe required for a sewer is small and cao be 

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

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

require periodical desludging. At this stage the eonvenience level is 

comparable to that of convention~l sewer systems. 

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

soa~ pits. Unde~ sueh eircumstances. the pits should be desludged 

periodicallyand the,waste should be aarted away possibly by a vacuum 'truck. 

This option is not consldered here sinee most areas in Africa have favourable 

ground conditions. 
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SANITATION OPTIONS : SUMMARY CHART 

minimum cost intermediate cost conventional 

~ __ ~o~p~t_1_'ons --~----~~--------------------r-~~--------~----------4 

A 

B 

C 

D 

E 

Small dia. 
sewer 

\ 

Direction of progressive improvements ------4+. 

Conventional 

Illustration H17 
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~.5 Roads and Storm Drainage Options 

Daily movement involving commuting to places of emp~oyment~ education and 

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

make provisions for pedestrian and vehicular mo'vements 'within the site and 

should link up with urban roads. It is also essential to provide for storm 

drainage so that rain ~ater does not flood the roads and impede travelo 
/ 

! 

1 

Roads in Site and Services projects ~an be tarmac with underground storm 

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

of ',the groun~. The ~dway may or may not function in aIl seasons depending 

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

(a functi9n of the layout) and the kind of storm drains installed consider-

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

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 storm 

drainage cost represents on the averag~ 30 to 40 percent of the total on-site 

~nfrastructure costs. 33 Illustration no.18 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. 

The following possible road and storm drainage op,tions have been developed, 

in view of the costs, the prospective resident's ability ta r~pay and the 

convenience of the utility. 

Roads and Storm D~ainage Option: Minimum Cost 

The minimum cast. option assumes that, in the early stages of a Site and ~ 
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ON-SITE INFRASTR':JCTURE COSTS PER PLOT': ROAOS 3< SURFACE DRAINAGE (1974) 

I~D OF 
PLDn 
ICaST 
BASEI 

2,7W 
Il 9IlO 
2,'00 
',500 

12,866 _ •• 25 

23,500 
785 
785 
7B5 

',100 
305 

7500 
1.200 
1,200 
l,_ 

8611 
',!In 

114 
858 
.58 
717 
307 
178 
100 

'.000 
5,100 
2,400 

WB 
'35 

62 
5.3'10 
5,370 
5,370 

12,100 
2,_ 
2,000 
1,050 

500 
375 

'001 
nJ 
100 
110 
• 2 ,. 

.200 
3,500 
3,500 
2,800 

.'5 
'57 

1280 
507 
lAS 

- 73 

'LOT 
SIlE 

SQ.M 

"0 
ISO 
'50 
200 

110 
1000 
110 

V4 ,. ,. 
375 
375 

2'0 
:p. 
:r.l~ 
324 
32. 
'66 
32. 
~ 
370 
370 
370 
370 
370 

70 
10 

'20 
iIo 
10 
66 

265 
:Hi5 
265 
210 
210 
280 
210 
1211 
1:Hi 
1211 
157 
321! 
III 
218 
142 
120 
ao 

110 
140 
1.0 -
140 
170 
120 
115 
'66 ,.. 
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Services projec't, 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 leveHed and the storm drains can take the ~ fom of di~ches on the sides 

of the road which follow the natural slope of the ground. This option haa, 

plenty of scope for communal sl!lf-help thereby additionally defraying costs. 

The minimum cost option may have more than one stage of incremental progress. 
1 , 

The ~inimum cost i9 achieved through a ~owering of the quality of the road 

surface, ,through a lowering of the stand?rd of storm drainage and through 

reducing the length of ~he road surface. AlI of these offer possibilities 

for su~sequent improvement without any loss or damage of initial work. The 

option is explained graphically in Illustration no.20. 

~ connecting urban road - -... -... -- -... -... -- '1111111111=111111111 " -- .. " - -- 11111 earth road ... ... -- -- -- -- --
c_unity~, 

-- ... - ... - -''0 - -... -- 1111111111t:l11111111 --- --- -... -- ---- --
ROADS AND ~TOrol DRAINAGE OPTION: HINIHUM COST Illustration 1/20 

~ !eads and Storm D~:inage Option: Intermediate Cost 

~iS option is based on the sam~principles as (the previous option except that 

the main road is :~gr~~~~~ T~iS road is surfaced with an applopriate 

thickness of gravel b'ase and provided with storm wat~r ditches w'"ith cŒl.verts 
, 

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

traffic during aIl kinds of weather. At the same time secondary roads can 
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be le~elled. There can be more than one stage of incremental progress at 

this leve1. Illustration na. 21 explains this option graphically. 

~------connecting urban road '); 

11411 earth ra ad 

11111111 gravel road 

community 

e 
, il!'. 
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ROADS AND STORM DRAINAGE OPTION: INTERMEDIATE casT Illustration tl2l 

Roads ànd Storm Drainage Option: Conventional 
. 

This option ~onforms to the conventional Zambîan standards' for road and 

storm drainage by 1aying a tarmac su;face Qn a previou8ly prepared grav~l 

sub-base providing road access to individua1 plots. To reach this stage 

only,additional work i8 required without redundancies Qf previous work. 

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

These pipes are then covered. Walkways can be buiit and trees can be planted 
,/ 

over the storm drpin ditches constituting a future stage. 

____ IÇ::::-----connect1ng urban road----i~. 

IIIIIU gravel road 
) 

_ t.armac road l, 

ROADS AND STORM DRAINAGE OP'l'ION: CONVENTIONAL oIllustration 122 
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ROAnS AND STORM DRAINAGE OPTIONS : SUMMARY CHART' 
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Directiori of progressive 1mprovements ____________________ ~~. 
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2.6 ~ectricity and Street Lighting Options 

Given a choice, most families wi~l choose to have an electrical connection 
'4 

to theiLhomes. Moreover, street lighting ls des\red by the ~esidents of 

45 

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

6f a~tivities to the evening hours. It is desirable to tonnect electriclty to 

prlvate dwellings and to install street lights, in Site and Services projects. 

The demand for private connectio?s ls de~ermined by the indiviaual's 

prio~ities verses his ability to pay, fu~ctions 'which vary considerably. 

Electricity an4-street lighting requirements can be met by linking up to an 

~xist1ng electrical networ~ or by using generators fgr producing electr~city 

speC"i.fically 'for the site. Solar power may be feasible in the future but 

at present it is cost prohibitive and electrical generation by any other 

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

of"electricity o~site ~equires the largest capital layout. Electrical 

services normally consist of an aerial distribution network, service drops 
" 0 ......... , 0 

and meters. 

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

1 

street li~hting cost, but do not reduce investment significantly. The 

costs of electrical and street lighting installations ,represent on the 

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

Illustration no.24 compares the costs of electricity and s~reet lighting in 

different Sites 'and, Services projects. 

There is-not much scope in ~ecreasing the cost of electri~al installations. 

The installation of electrical lines to each-dwelling takes up mO$t of thé-
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ON-SITE INFR A.STRUCTUAE COSTS PER PLOT: STReET LlGHTING & ELECTRICITY (1974) 

. 
---
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investment. However, other options are neither possible nor practical. 
, 0 . ~ 

Possibly" the installation of street lighting se~ces ean be phased out. 

Two options have been deve10ped and are described in the fo1lowing text . 

Electricity and Street Lighting Options: Minimum Cost 
< 

47 

The minimum cost option p,rovides t'or .street 1ighting at intersections on1y. 

The option ~s explained in Illustration no.25. 

~~~~------------e1ectricity network 1ine 

, ,l' . 
t ' 

"'V'--" ...... .;t .. f''' .... · 
, > 

~ 
1 
t 

MINIMuM COST :LEVEL 

, , 

ELECTRICITY AND STREET LIGHTING OPTION 

lf. street lighting 

community 

Electricity and Street Lighting Option: Conventiona1 

Illustration Il'15 

V 

Street lighting at aIl 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 des ire them. 

This option is graphically exp1ained in Illustration no.26 

___ ~~~-----------electricity network line, 
\ ' 

~ street lighting 

1 
connection 

community' 

, CONVEN'rIONAL .. 
ELECTRICITY AND STREEl LIGHTING OPTION 

,,4~,_. __ "-_-,--_. ___ -
Il~ustration)l.l6 
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ELECTRICITY AND STREET LIGHTING OPTIONS : SUMMARY CHART 

minimum cost option conventional level 
\ 

1 . 

, . 

a 

DIRECTION OF PROGRESSIVE IMPROV~TS---o:----+. 
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3.1 Backgroùnd Lusaka, Zambia 

In this t~ird and final chapter, several options are presented for a 

prototypical layout which has been developed specifically for Lusaka, 

Zambia.' lt may be u'seful at 'this point to present some background 

information on Lusaka. Later in this chapter the. process' of ~hoosing the 

right kind of option will be explained tqrough a list of the most likely 
1 

combinations of these options. This selection process will in turn 

indicate what the affordable standards of services for Site and Services 

projects are. 

49 

Sorne 70 years ago, Lusaka was a,village of tre Lenje tribe, one of Zambia's 

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

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

the Central Afric~n Federation, a protectora~e of the United Kingdom. The 
J 

federatiop. consisted of pr.esent-day Malawi, Zambia and Zimbabt.,e. In 1910, 
, 

a railway serving the Kabwe mines (then Broken~ill) from Salisbury, 

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

The formation of the Lusaka To~~ship and Village Management Board was 

announced in 1913 with a bou~dary of 0.8 km. on either side of the railway. 

White settlers began to tr,ickle in and by 1914), Lusaka had a haH a dozen 
, 

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

First 'World War, IQuch o~ the mMe pop~lation left Lusaka and development 

ceased. Later, the gove~ment chose Lusaka as the new capital of what was 

. Northern Rhodesi~ in 1934 because of its central location. its established 

communication l,iriks and its ample W'ater resources unqer dolomite rocks. 

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

~n 1978 the population was es timated to be close te 520,000. 38 Today, 
1 • 

gre~ter Lusaka, the capital city of Zambia, covers sorne 360 sq.km. with an 
, ' 

average gross population density of 14.5 persans per hectare, while the 

country's average gross population density fs around 0.07 persons pei 

hectare (7 persons per sq.km.). The housing sector did not cope with this 

population increse and half of Lusaka's populatiûn was living in ~nfQrmal 

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

were as big as a neighbourhood. For example 'Mwaziona' settlement had a 

total population in exces~ of 4rO·~f 
1 

Housing in Lusaka 

Prier 'to independence tn 1964. the housing problem in Zambia was less 

signific.arit th an it iS
ô

' today because the movement of native Zambians to 

urban centers was contre11ed by regulations based on race. Local urban 

50 

authorities or private emp~oyers provided accommodation for their employees. 

Since most native Zambians were employed and were provided with rentaI 

accomodation by their employers, housing l.,ras very closely related to, 
l ',' 

employment. Housing shortages grew a~ the newly self employed had 'ta find 

their own accommodation. Under these circumstances, pe~ple built their 
'-... 

houses wherever they could, regard1e~s of the difficulties of servicing and 

of commuting. Prior to independence, building èontractors allowed their 
\ . , 

employees to bui1d temporary huts on construction sites; groups of such 

huts were referred to as 'compounds'. As these compounds grew, the huts 

became more permJnent dwe+lings. Many new settlements also grew on the 

fringes of urban centers. The new houslng aet passed in Detober 1974, 

reco'gni'zes the legal existence of these settlements. Some of them have Binee 

been upgraded and provided with services. 
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There are basically five differeht kinds of residential are as in Lusaka. 

These areas evolved during Lusaka's early development around 1930. Strict 

principles of racial segregation, con,trolled movement of native Zà.mbians .. 
and the practice, of connecting bousing with employment have imparted a 

51 

distinctive character to these residentiaL areas. At the'time of independence, 

most of the housing stock was rented an'd very few dwellings were owner occupied. 

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

listed belaw. 40 

l. Upper Incame Housing 

2. Mili taty Housing 
{J 

3. Council Housing 

4. Site and Services Housing " 
" 

5. InformaI Housing 

1. Upper Incorne Housing 

This tyP€ of housing developed around the Ridgeway capital buildings. This 

area is weIl serviced with socia~, educational and recreational facilities. 

Individual dwellings are of gaad quality with weIl finished ~~~iO~S and 

interiors. They have running water, sewers, electricity a~d good roads. , 

Since independence,this type of housing is declining in proportion to th~ 

total housing stock, and in 1974 it pravided housing for only 19 perçent of 

the population. 

2. MilitarI' Housing 

This type of housing consists of police camps ~nd armed forces quarters and 

is located to the immediate south west of the ,idg~Way capital complexe 

",' S+:.:< 1 lllti,'" 
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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 widespread. The practice of connec'ting housing 

with employment gave rise to this type of residential development. The 

Lusaka City Council built rentaI units for their employees. The units are 

of good quality but l<iü in social, educational and recreational facilities. 

At one ti~e, this type of housing was the most dominant housing category. 
~ 

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

4. Site and Services Housing 1 

1'his type of housing increased in p-o-pu-l-a-r-i ty after independ-e-n-c-e-.--usuallY--~ 
the dweller builds his own unit with or with~ut any technical,assis~ance 

and with or without a financial 10an. The plot is serviced with piped water, 

sanitary, facilities, .road access and street lighting. Most dwellings are 

, of good quality but lack social,amenities. In addition', some areas lack an 

effective public transport system. This type of residential development 

provided housing accommodation for approximately 12 percent of the population 

in 1974. 

./ 

5. I~forma1 Housing 

This type of residential development consists mainly of informaI settlements. 

With thé expan~ion of the Lusaka city limits', informaI settlements are part 
, /-'" 

~oJ the city but are 'not subject to demolÜion due ta the legislation passed 
-:"--

in 1974 wh1ch recognized( such settlements. Th,e quality of these dwellings 

1s constantly improving. Most of the dwellings have' changed from pole and 

"- ,. 
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doga construction to co~~rete 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 " 

reçreational facilities, social life is flourishi~g. These areas also lack 

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

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

of Lusaka. 

Services: Water SUEPly 

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

by boreholes and taped from a nearby river, the Kafùe. The water i~ 

supplied after treatment and meets international health standards thus 

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

to a communal water tap within a ten minute walk or which have thei~ own 

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

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

decreased to 64 percent by 1973. A recent programme to upgrade informaI 

settlements ls likely to improve this s~tuat~on. 

Services : Sanitation 

Part of Lusaka has a sewer system \obere the Sel,"age i5 treated at f,ive 

stabilization ponds and two sewage treatment plants. In 1976, 37 percent 

of ,the' population had flush toilets, 54 percent of tbe population had -pit 

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

remainin&, population had no access to any kind of organized sanitation 

system. 

, Il &1_." 
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Li[JSAKA 

o 
LUSAKA 

location: 

Landllcape: 

Temperatures: 

, -'''':""-
.J-..p.I'"~ 

Huœidity: 

W1Dd: 

l' opula t ion: 

Latitude 

Longitude 

Mean Elevation 
above lIea level 

15° 25' South 

28° 19' tut 

1274 Maters 

High plateau and water table goes dowu in' vinter 
Land consists of limestone and 'chist 
l'arts of LUllaka are tbickly wooded w:l.th indigeDoua trea. 

SaSSOD. 
Cool dry lleaàon (April to August): 

Hean : Hax. 260 e Extrema : Malt. 340 C 
Hean : Min. 10De Extreme : Min.' O4oC 

. Bot ~ susan (August to November): 

Hean : Hax. 310 e Extreme : Max. . 380e 
_~ean : Min. 1Soe Extrema : Min. 070C 

Zrm wet season (Nov'êmber to March): 

ean : Max. 260 e Extreme : Max. 34°C 
Hean Min. 170"e Extrema Min. 12°C 

Relative œean 62% 

l'revalling winds O1:cur from the tast st an average 
.peed of 5.6 km/second or 3.5 miles/second dur~ng 
nine montha of the year exca~t January. February 
and July 

January East-North-East 
February East-North-East 
Ju1y East-South-East 

238,000 (1969 CeDsus) 
estimated close to 520,000 persons (1978 est1mat~.) 
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BASIC INFORMATION Illustration #28 
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LUSAKA INFORMAL HOUSINÇ AREA$44 
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3.2 Servicing Options for Lusaka 

/ , 
Evidently ft is extrem'E!ly difficuit ta meet future Rousing requirements in 

1 

1 
flJ 

Lusaka with avai~ble' financial' resources. Ta achieve the goal of providing 

shelter to a maximum number of people it 1s of utmost importance to prov1de 

serviced land 0v., which people can build their o~ dwellings. It was noted 

in the previou~JFhapter that even these projetts fail,l\to provide housing to 

many urban poor chiefly because ~ expensive and inappropriate servicing 

standards which result in ,unaffordable repayment requirements. Therefore, 

it is imI?ortant. 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 
~ f 

was about US $ - 823. 47 
0 Present~y, it i~ estimated that it would cost close 

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

/ services. A re Hable unit cost base for the year 1974 is available ahd 

ha~ been used f0t; cost comput3-t>ions throughout this work and for the " 

illustrations of options. J;,llustrati:on,1no.40 wdicates such unit costs for 

Site and Serviçes projects in Lusaka. 

Co 

Servicing options are presented on a prot'otypical layout. This pro.totype 

has been developed on the basis 'of experience designing layouts for 'Site 

and Services projects in Lusaka. While developing the prototype. aIl 

applicable regul,ations which were exercised by the conc.erned ministry in 

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

,,'{, 
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Basic out 
) , 

( , L 

" 
. Total 9.9968 hectare 

Total no. of plots: . 220 

.. 
Gro~s -, dens1 ty . 
l'lots/ hectare' 22 

• (., 1 
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 ptecluded the possibility of , 

future improvements leading towards more conventio~al standards. 

1. Water supp;l.)' options l , • 

2. Sanitation options 
r ".."C ,--

3. Roads and storm drainage options'" .. 

4. Ele~tricity and street lighting options. 

\ 
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Unit Costs 8. Standards 

~OH[HT: D!~CII. l'TIONIS TANDARD '''Et 1'1 CA. TI ON 

1. UND 

1&. La.!ld Acguisi tien nia 

2. SITE PREPARATION 

3. PnELIC UTILITIES 

3a. Water SIltltlly 

stanàpipes e 1 pel' 2S plots 12 lIIlIl G.S. pipe 
in ove:'3pill area.s; 19II1II • • 
Standpipes @ 1 pel' 4 plots 2S mm " Il 

" 
in basic plotl!l; 75 mm A.C. Pipe 
Indi vi.dIlal Connection cr ~ped 100 1II1II Il • 
vater brOU€ht lOm inside 0 ISO 1II1II • " plots for 'normal' plots. 200 !ID • " 
Avorage c~tion, 150 lpd. 22S !ID • " !llovance for schools~ sbops etc. (Lay1ng 1ncluded) 
JO~OOO litres pel' ha. Fittings, etc. adtl 

20% ot total above. 
111'8 HY'drant 

3b. Sevel'age ..... " 

. 
su.va HO: 6- ZAMaU 

DATE: Hay 2Q, 1974 

UNIT ~m' 
us. 

li 2.4 
li 2.7 
li 3.6 
III 5.5 
III ' , 7.3 
III 12.7 
Il 16.4 
Il 18.2 

no. 
, 

168.0 -
- -

59 
-

~i 
'1 
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;1 
:.! 
:1 

~I 
-1 
1 

:j 
1 

:t 
:1 

\ 

-"il 
d 
< l 

Il 
'1 

1 

: ~ 

1 
Pit latrines bu1J.t 'b7 users Ùl 
the ovel'apill and lbasic' plotsj 
Incliv1dnal lIatel'bor::le cODIlectiQn 
brought '.3= :1.nsi!ie ol plot in the 
Inorzal

' 
plots. 

100 1II1II EartheIr .. a.re P1~e 
ISO mm " , " 

m 13.7 
16.4-

, . t 
" 1 

Average !lov 150 Ipd. 
Allovance tor .8chools, shops etc. 
20,000 lltre's ,pel' ha. 

225 mm Il ,. 

.300 J:II1I 1.C. pipe 
375 mm Conerete pipe 
Inspection er 
Hanbole 

. PLulping Sta Il I 
\. J Plmping St on!! 

e "'" Pamping t10n III 

3c. SUrfac e Drai.:1a.ge 

open' ditches 

3d. Roa~ and FOOJwwS 
Dversp.1ll areas J 
Gruelled 4œ internal.toad 
qatelll., DO ~t access to 
aJ.l plots,; b1tumenized 6::1 
bus routes. 
SLte & 5eMioes_~ea:ul 
O1"avelled 4a interna! raacl 
.,.atem,; d1:-e<rt. accus to an 
13lots. bitW1l8nized ,6m acCllsa 

1-

'- ' 
1 

earth drains 

, --~. 

Il , 
:II 2$.5 
m 36.4 
III 41.9 
no. 84.0 
no .. 238.0 
no. 49,000 
no. 98,000 
IlO • ~6,000 

nia -

Illustration #34 
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1. Water supply options 

The cost of supplying water depends on the degree of service installed. The 
" 

principle to be adopted i6'a step-bY-6tep upgrading of services, beginning 

with a low-cost, and therefore low-level, service and ultimately reaching a 

'conv~ntional' standard. This strategy assumes that a communal public 

standpipe is installed in the beginning which supplies water to a g~oup of 

families who have to walk at maximum about 5-6 minutes to fetch water. 

Eventually, these standpipes are extended to connec t to' individual houses. 

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

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

to supply the commu~ity. 

1. Water su 

A public water standpipe is 

" c~) 
'~ 

no.35) 

for ,every 110 families, each standpipe 
\ 

has 20 taps (one tap for every 5-6 families).' The maximum walking distançe 

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

4 km. / hour. Thls is the minimum cpst level and costs US $26.6loper plot. 
'1 

II. Watêr supply option: II -(Illustration t'lj. 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 ~eters or a 2-3 minute walk. It costs,US $53.98 per plot. 

III. Water supply opt~~, III (Illustration no.37) 

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

has four taps -(one tap for every 2.5 families). Maximum walking ~istance 

i8 abouta 1-2 minute walk. It costs US $104.45 per plot. ' Six firehydrants 

are ~lso provided. 

\ . ' '" 
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IV. Water supply option:, IV (Illustration no.38) 
<\ 

( Individual connections and six firehydrants are provided at an installatiop 

. y cost of US $t3S.S2 per plot. 
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WATER.SUPRLY 9PTION l 

* Installation cost/plot : US $26.61 

* Maximum walking distance : 5-6 minut , 

- 200 mm 0 water main 

et stand pipe 
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WATâR SUPPLY OPTION II 

( 
* Installation cost/plot : US $53.98 

\ 

* Maximwn.walking distance: 2-3 minutes 

- 200 mm 0 water main 

iiiiiiiii ~50 .. mm 0 water pipe 

• stand pipe 

@ existing stand pipe 
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WATER SUPPLY OPTION III 

* Installation cost/plot : us $104.45 

* Maximum wa+king distance: 1-2 minutes 

200 mm 0 water main 

150 mm 0 water pipe 

75 mm 0 watet; pipe 

• ® 
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\ 

WATER SUPPLY OPTION : IV 

* Insta~lation cost/plot US $135.52 

- 200 mm 0 water ,ma'in --.-

iiiiiiiiiiiiii DO mm 0 water pipe 

~ 75 mm 0 water pipe 

---- 12 mm 0 individual connection 

@. fl.re hydrant 
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WATER SUPPLY OPTIONS LUSAKA SUMMARY 

( 
* Initial investment required for sequence .A · ... ' .. US $ 26.61' 

* ' Initial investment required for sequence B · .•••. US $ 53.98 
/ 

* Initial investment required for sequence C · .•. •. Us $104.45 

* Initial investment required fot" sequence D ...... US $135.52 

A 

initial ~~~~~~i invest- l.1I, 
ment US$ -.--J' , 

ri--r-; ~.~;--, .H-L.--tln-...H 

26.61 

OPTION:I OPTION:II ' OPTION: III QPTION:IV 

B 

53.98 
! ...... -,;;.: ... ; . 
\: .": : ••• '.' .: !!", '. 
, ................. !........, 

OPTION: II OPTION: III OPTION: IV 

c .'; ; ~ ;;: ': ~: ~; ;;; '; flfIlllllllIIllll'I~Ii'I'"IIII1II'II1",n.IIIIIItIIIIMIII/IIlIlI1ftNNIIII"'III'''IIIIdN~lInN," 
•• 4 ••• Of' ~ 

104.45 
OPTION:III OPTION: IV 

D 

Cl 135.52 

-OPTION: IV 
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2. 'Sanitation options 

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

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 tbat it ls poss~ble ta 

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

sufficient capacity to accept the add~ional flows from çhe community in 

question. The initial option assumes that the pOrosity conditions of the' 

- ground are, favourable for pit latrine-s to function properly. 

1. Sanitation option: l (Illustration no.40) 

An improved pit latrine with a vent pipe equipped with a fly screen to prevent 

odour and f~ies is provided, for each plot. This option assumes that the 

superstructure will be built by the residents and therefore the cost of the 

supe,rstructure is dlscounted. The cost of the pit latrine is US $37.56 per plot· 

(for cost calculations refer to APpendix ~ B), 

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

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

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

previous stage). The cost of a pour-flush toilet 15 US $72.38 per plot. 

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

excludes the cast of the superstructure (see APpend:fB). 

\ III. Sanitatian option: III (Illustration no.42) 

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

p~t into a holding tank whieh 18 connecéed ta a soak pit. it 18 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 Appentli~:B). The cest does not include the 

cost of the superstructure. 

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

The aquaprivies are upgraded by connecting them to a sewer with a small 

diameter pipe as it 

at this s,tage. The 

, .. us $271.64per plot. 

can safely he assumed that ,uf~ic'enc water ,. a~~labl' 
cost of the smail diameter 'sewered aquaprivy 15 \ 

At this stage aquaprivies function perfectly weIl and provide the samé degree 

of convenience as do flush toilets; therefore, it is suggested that the 

Site and Services projects not provide for conventiona! flush toilet lever. 

Although illustration no.44 shows the cost as US $347.81 per plot for 

conventiona! flush toilet sewers, these costs are for comparision only and 

serve to indicate the relative savings that can ~e made. 

1 

:1 
1 
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SANITAT10N OPTION l 

* Installation cost/plot : US $37.56 

"0 ' pit latrine 
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SANITATION OPTION : II 

* Install~ion cost/plot us $ 72. 38 
il' 0 

• Pour-flush toilet 

~I· ··1·'·· .. ' .... ,., •• ' ·I~ 
• d • • .~ 1· e r--r--- r-- .--r-- ...--- '--F--

f--- 1-- ~ • • • • ••• • • · .. , ... 
• • •• •• • • • . ' .. • •• 1· ----'--- 1---""'-- "'---L- ' I---r-----.- ~ ~. • • ' 1..--, L....- • - L..-

• • • • • • • • • • • '. • • • .' • • • • • • • • • • • • • • • • - r---.' ~ .1.!.1e • • .-r;f.l /.!.le ~ .- • • • 
,> / 

~ ~ I~ • • 
• 
• ~ !~ ~ • 1-- ~ 

• • • • o. • • • • • • • • • • • • • • • • ,. • • • • • 1..- • • • • 1-- . r--

~ r---r--' r-I--- • • r--r- ~I--- 1· • 1-- 1--- 1-- r-- • ••• • • • • • • • • • •• 
r! ••• • • • • • • • • •••• ~ 1--'-- 1--1--- I---L.-- i--I--

• \ '-:-r 'lI-. a la ''-B~ • ... -: ,-
•• •• 1·1· •• 1. .1 ••• I·t, ••• .-

! Illustration 1141 
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SANITATION OPTION III 

( 
* Installatio~ cost/plot US $97.50 

• An aquaprivy 

", 

, ) 

! , 
t , , 

Il1ù$tration '42 
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SANITAT~9~ OPTION: IV 

( 

* Installation cost/plot US $27~.64 

~, . 
" 

••• 2i5~mm ~ collèctor pipe 

."""~M.llfl ],50 mm " seweri"'\pe 

.---- 0100 mm 0 sewer pipe 
-

O' 'manhëfè 

• small d~a. sewered acquaprivy - ....... 

<3 

/ 

1 , 

:" 

Illustration' n 43 
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SANITATION OPTION CONVENTIONAL 

* Installation cost/plot 'US $347.81 
JI" 

- 300 mm (il sewer main 

••• 225 mm 00 sewer pipe , 

'"1111111111"" 150 mm (il sewer pipe 

0 manhole 

• flush toilet 

\ "U"f ,. 
. -.. 
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Illustration- 1144-
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·SANITATION OPTIONS LUSAKA 1) SUMMARY 

* Initial investment 

* Initial investment 

* Initial investment 

* , Initial investment 

initial 
invest-
ment US 

37.50 

75.00 

97.50 

O~TIOij: l 
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, OPTION: III 

required for seque~ce A ••••• ;.U&o~ -37.50 

required for sequence B. ~ ...... US $ 75.00 

required for séquence C ••• •••• US $ 97.50 

required for sequence D ••••••• US $271. 64 
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3. Roags and storm drainage options 
o 

The cost of surfâcing roads depends on the quality provided. The principlé 
i ,./ 

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

seasonal service and is ultimately converted to a conventional tarmac 

surface. Initial!y, storm drains are open ditches on the sides of the 

prepared road surface fOI!ow1ng the natural'slope of'the ground fo: rain 

water disposaI. Eventual!y, 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. 

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

Only the II!ain road surface is prepa!ed with a grave! base to ~rovide p'ublic 
~ 

transport route facilities. Two adaitional roads are prepared with compacted 

-earth su'rfaces. bpen storm drain di tches are prepared< along both S'ides of 

the roads and cul~ts are prepared at two int~rsections. The cost ls 

us $37.56 per p10t. 

II. Roads and sto~ drainage option: II (Illustration no.47) 
~ , ~, 

The main road ,surface is prepared with tarmac, and storm drain ditches alO'l!lg 0 

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

,",additional road surf tes ,are prepared with il gravel base, and storm drain 
. 

ditches are ,prepared along these roads. Jhe cost is US $72.38 ~er plot. 
Jo 

III. Ro~ds and storm drainage option: III (Illustration no.48) , 
Çf 

The main road and two additional roads are prepared w1th.a tarmac surafce. 
~ .... 

Storm'drains are built u~ along these roads a~d cul~ert8 .re pr~pared at.two 
, '. 

/ 
~ \ " ,~ 
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~ 
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\ 

\ 
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( 
intersections,' AlI extensions in the clusters are finished with compacted 

earth surface's ~h\S providing direct road access to each plot. 

ls US $130.47 per- plot. 

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

The cost 

\ 

AIl ~oad extensions in the clusters are prepared with agravel base and 

76 

accbmpanying storm drain ditches are pr~vided with culverts at aIl intersections 
1 

and,junctions. The cost 1s 'US $174.98 pet plot. 

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

AlI road surfaces ar~ prepared with tarmac with.built up storm drain ditchfs 
, 

and necessary culverts of conventional standards. The cost ls us $222.11 

per );>~ot. 

, 
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ROADS AND STORM DRAINAGE OPTI.ON l 

* Installation cast/plot 

" .. 
IIJIlIl 

gravelled base surface 
with culverts 

compact~d earth 
with formed ditches 

us $ 37.56~ 
7'~ 

, . .., 
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ROADS AND STORM DRAINAGE OPTION II 

* Installation cost/plot US $ 72.38 

ta,rmac surface ~:::I:::W 
Wi@iôii 

with built up ditches and culverts 

.................. ' 
gravelled base surface 
with 'culverts 
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ROADS AND STORM DRAINAGE OPTION III 

( 
* Instal1ati~n cost/plot US $130.47 

rrr:Jr tarmac surface' 
with built up ditches and culverts 

" 

compacted earth 
with formed ditches 1111111 

_ ..... _ ...... _____ ...... __ I-..·_~ .... ____ ~_ .. ___ .... ___,.....r_~-. --. 
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ROADS AND STORM DRAINAGE OPTION IV 

* Installation costfplot US $ 174.98 

nrn:::::! 

@@!lM 

tarmac s'urface 
with built up ditche~~and culverts 

gravelled base surface 
with culverts 
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ROADS AND STORM DRAINAGE OPTION V 

( 

* Installation cost/plot US $ 222.11 

, 
,) 
• 
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ROADS AND STORM D~INAGE OPTIONS LUSAKA SUMMARY 

-* Initial investment required for sequence A •••••• US $ 37.56 

-Je Initial investment required for sequence B · .... . us $ 72.38 

* ,Initial investment required for sequence C • ••••• US $130.47 

Jr Initial investment required for sequence D • ..•. • US $174.98 

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

37.56 
OPTION: l OPTION:II OPTION: III OPTION:!V OPTION: V 

72.38 
OPTION: II OPTION:!II OPTION:IV , OPTION:V 

130.47 
OPTION': III OPTION: IV 

---~-"""'-IlIItfIIIfftI'"I~'I"â~ftflllIIIltl!lNfIfIfIf/fII""",~I"'lfIfIfIlI1IIfItI"'~"'II''''I.'''''. -, $" 
174.98 ' 

OPTION: IV OPTION:V 

222.11 " :" 

, OPTION:V 

"I,llu8tratiOn -, 51 

1 

II -, 
'1 
-r 
! 

1 

1 



i 
1 
! 
1 
1 

1 
r 

1 
f 

1 

( 

o 

83 

4. Electricity and street lighting options 1 

The cost of eleotricity and st~eet lighting installations is a function 
, 

of the' degree of service provided. Electricity and street lighting options 

~an eventually be upgraded to complete electrica1 services. Initially, 

street lighting is provided ooly at intersect~ons for security" and 
--r-~ • 

eventually street lighting of conventional standard ls provided at aIl 

required points. 

Only two options are developed, for street lighting and no options are 

developed for electrica1 connections to houses. It is possible to provide 
f, 

house connectio~s to those who desire it from the beginning. 

1. Electricitx and street lighting option: l (Illustration no. 52) 
\J 

Street lighting at aIl intersections i5 ptovided. The cost ls US $39.34 

, per plot. \ 

Il. 'Electricity and street lighting option: II (Illustration no.53) 
l ' , 

Street lighting i5 provided at a11 required points.- At this stage a11 

connections to hou ses should also be flnished. The,cost i511S $44.80 

per plot. 

" 
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ELECTRICITY AND STREET LIGHTING OPTION l 

* InstallatioQ cost/plot US $ 39.34 

~ electric distribution line 

C) street light 
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'ELECTRICITY AND STREET LIGHTING OPTION II 
" 1 

( 

* Installation ,cast/plot US $ 44.80 rJ Fêfi~~~ 

\ 

~ electric distribution line 

o street light ' 

l)-- individu~l connection 

.' 
,1 
, 

l 
> 

1 

10 

, Illustration fl53 . ,/ 
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ABSTRACT 

• 

The growth of urban centers continues to outstiip the 

ab11ity to supply dwellings and urba~serv1ces in many 

African cities which have limiteà financial resou~ces. 

It is becoming 1ncreasingly 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 15 essential to develop ways of'reduc1ng the 

investments by lowering the standards of services. 
" ) " The 'present thesis examines such a possibility and 

outlines spec·Hic options for Lusaka, Zambia. 
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L'expansion constante des cen res urbains' con 

l'emporter sur la capacité d &s log ents ét 

des services urbains dans beaucoup de villes frica1nes 

qont les ressources financières sont limitées. Il devient 

ae plus en plus difficile pour les mal nantî' de la ville 

d'obtenir des logements abordables. bien qu' l,S'agiSSe 

d'un beso~n fondamental. Pour mettre l'hab'tation à la 
1 

portée de ces gens. il importe d'élabo~er d s moyens de 
, 

réduire les mises de fonds en réduisant le normes visant 

.les services. La p\ésente thèse cher~he à étudier ces 

~possibilités et à ébaucher des choix 

,Lusaka. au Zambie. 
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Preface 

The provision of adequate housing for the growing number of urban poor, 

at a priee they can affor~. ts a formidable task for 'conéerned authorities. 
, . \ 

Housing for the poor 1s usually c08tly' in relation to their incomes aneJ, 

therefore it 1s extremely difficult to make enough provisio~ for housing. 

• y , 

The provision of a plot on a parcel of land which is serviced with"related 

infrastructure, normally referred to as Site and Services progra~es, 1s " 

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

to meet the set targets with available financial resources. 

I.nappropriate ,servicing sta.ndards are a major cost item for such programmeEJ 
"" .. . 

form1ng the principal barrier in ach~eving goals. Public authorit1es can 

m{nim1ze the' costs by providing affordable"standards of serV1ces st the 

initial stage. The-present' study examines the poss~bility of lowering the 

1ni~1al standards of services for Site and Serv~c~s projects and identifies 

workable options for long-terro upgrading. 

, ' 

This st~dy does not propose ta reduce the standards of services ta be 

provided. Rather it examines and outlînes a method of reducing initial 
, 

invest~ents ~y lowering the servicing standards at the initial' stage while 

.f 

" 1'ina1n~aining the possibility of· upgrading them at a later date without 

~reclud1ng Any of 'the previous works. Hence, different servicing options, . 
may at first 1ncorporate a low level of service which permits subsequent 

upgrading. 
" 
1 \ 

Opt~on. di.~u •• ed~1n the study are not ta b_ cons1de~ed 8S alternative 

~'"" 
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o 

solution~ aince a~l options allow future upgrading without 108s or 

damage to present installations. For exa~ple. if a standp1pe 1e/ init1ally 
. ~ 

installed vith several taps ta supply water ta a group of families, but 

allovs f~r future upgrading to a grester number of individus! connections, 

initial costs -are reduced. The main pb1nt to remember 1s that,the m1n~um 

'. cast bption should"'never' precl~de the poss1bil1ty of future improvements 

towards conventiona! standards. Fina!ly, it i8 not the pu~pose of. this 

study te present a teadymade proposaI for implementation. For different 

S1~. different options can be applied at different stages. The-study 

demonstrates that the cast ratio between the lowest op~ion and the 

conventional one for water supply.may be as high as 5.1 : 1. There 1s 

clearly the possibility of considerable savings in the initial development , 

costs of the Site and Services' projects. 

2 

, ' 

The study i8 organized into three chapters. The first chapter examines r 
. ( 

African law-cost housing. The second chapter reviews the state of the art 

/ 
qf services and idèntifies practical opt10ns in general. In the third and, 

the last chapter these.options are translated on a prototype !ayout in the 

s~ecific case of Lusaka, Zambia. based on abo4t 20 months'/work e~per1ence .. 
dur1ng 1974 t9 1976. 

\ 
\ 
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,1.1 Low-cost H~using in Africa and Related Issues 

One of the basic needs of every human being is to acquire a sbelter for 

htmself and for bis family, be it a tree t - a cave, a hut or a house. Shelter 

provides pro'tection against the weather, a space for resting and sleeping 

and a place to react to physical t material and psychologiesl surround1ngs. 

It 18 becom1ng increasingly difficult, particularly in urban cençers, ta 

acqu1re a shelter which can satisfy even minimum requirements with available 
b 

financial resources. Countries in the African continent are no exception 

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

related topics which demand a eloser study. 

Urbanization in Afr1ea 

In sub-saharan Africa, urban growth and economic development are essent1ally 

twen~ieth century phenomena. The traditional form of~ettlement was the 

qshift1ng v11lage or hamlet which was mai~ly rural in character. The 

settlements toat can by any definition be class1f1ed as urban places were 
• 

settlements inhabited by chiefs who attracted sorne craft special1sts around 

them; but such settlements can hardly be defined as urban by any 

internat10nally set criteria. Furthermore, with the advent of colonial 

rule, such settlements declined 'in status. l Mos'! of the present' urban 

centers in Africa are essentially the product of colonial rule and ther~fore 
, . 

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

colonial economic policy. Today African urbanization t~kes place within a 

"" variety of political frameworks and the diverse accompantment of pro~lems 
.. 

demand attention. 

. , 

• 
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Afr1ea was a late starter in the urbanizing process and remaine the least 

urbanized of aIl the continents. Consequently Afr1ca has thé h1ghest rate 

• of urban growth in t~e world. Urban and rural population estimates of the 

world and Afriea are presented in illustrations 1 and 2 respeetively. 

Estimates indicate that urban growth represented in percent inerease 

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

2 world at large. However, the annuai ~ate of urban growth in Afri~a 

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 reaso4s"for th1S urban growth can' 
. 

he attributed ta the migration of people from rural to urban centers for a 

variety of reasons. The rural ta urban migra~ion trend comprlsed about 

51 percent of the lncrease ln the total urban populatlon ln Afrlca for 

4 the per10d between 1970 and 1975. Although ml~ration lS clearly a factor 

in Africa's urbanization process, it poses a dlfferent 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 populatjon of most urban centers ln Afr1ca 

more than dou~led, ~nd in some cases trip1ed. For example, the urban 

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

around 4 times faste'r than the national population between 1963 and 1974. 5 

However, the difference in these srbwth rates 11> la.rgely the result of 

migration from villages to urban centers. For exa~ple. 77.1 percent of 

Lusaka's growth could be attributed to migration for the years 1968-1969. 6 

The. direct effect of this population inerease in the urban centers was felt 

in the housing sector. Traditional methods of pr viding housi~g did not 

cope with the demande The provision of bousing i complex and requires 

heavy inve~tments in infrastructure for rvices! 

4 
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Bousing Requirements 
& 

A continuous increase in the supply of housing stock is needed ta cope with 

the increasing urban population. Failure on the part of concerned 

authorities to provide an ample supply of housing results in 1nnovat1ve 

solutions by peopl~ themselves. One such solution is the squatter 

settlement which 15 a feature common to aIl urban centers not only in 

Africa but throughout the developing world. In order to increase tbe supply 

of housing ,continuously, it 1s 1mperative, tbat t):le t:once,rned ~ut;horit1-es . .. 
have accurate estl.Inates of bousing requ~rements, adequate financial' , 

resources, techniea1 capab1.1ities and appropriate strategies. 

It is esUmated that the urbaLl population during the period between 1969 

and 1975 was around 76 million or 19.3 percent of the total population of 

9 Africa. Tbe total urban houslng requ~rements for the- same period are 

estLmated to have been 11.4 m~llion dwe1lings. L~ttle 1.5 known about bow 

well 'goals in urban hous~ng were met for the period between 1960 and 1975, 

but it 15 calculated that from 8 ta la dwellings per 1,900 inhabitants were 

needed to be constructed to meet the requirements. Fifteen of the 66 

cities in Afriea, w~th populations between 100,000 and 500,000 for which 
. 

information was ava~1ab1e, have a very hlgh percentage of squatter populations 

10 
r~nging from 48 to 90 percent of the total populatlOn. It 15 abvious 

from the high percentage ,of squatter populat~ons that the houslng 

requirements bave not been adequately met. 

Revised urban population projections suggest thàt Dy the year 2000 the urban 

population of Africa will be 301 million.
ll 

Accordingly the total estimated 

urban houslng requirements will be approximately 50 million dwellings. 'fo 

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

( - .. 
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will be needed. In order to ach1eve such an objective, it will be useful ! 
. !-

to examine briefly ho~ efforts have been made to meet the total housing 

requirements chiefly by providing low-cost housing. 

Low-cost Hous1ng and Theo Serv1ced Sites Approach 

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

governments in developing countries which are especially aware of the 

importance of housing to urban and national economies. The housing sect or 

plays an important. role 1n social welfare, thus a positive housing policy 

makes a substantial contribution to economic development and social welfare. 

Despite the impo·rtance of the housing sector, the housing conditions in 

many cities remaln a major problem. 

A decreaslng proportion of the urban population has benefited from the 

efforts of urban housing authorities. Therefore a gtowing proportion of 

these urban populations have developed housing solutions in the squatter 

settlements which are outside the jur2sdictl0n of the authorit1es 
.. " -responsible for meetlng housing needs.~ Thè most common function of the 

'"'\ 
squatter settlements has been to provide housing for the lowest income 

groups of the urban population. Squatter settlements provide shelter to 

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

Housing policies for the urban poer have typically s,tressed the public 

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

of such t standard' housing uni-ts result in very high rentaI or financing 

,1 

eosts that are much beyond the means of the majprity of the urban population. 

The only way to make such polie1es operative ls through subsldies but such 
Q 

subsidies. do not allow replication of projects. Furthermore, the economies • 
f~ 
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of developing countries cannot afford ta prov1de subsid1es. 

{' 
The policy makers realized that urban growth cont1nued to outstr1p the 

public sector's ability to supply housing units. Ihis underatand1ng caused 

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

housing methods in favour of the exploration of self-help approacbes td 

urban ~hel ter. The provision of serviced sites is one such approach. 

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

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

private involvement in shelte.r development with minimum public expenditure. 

o For most developing countries this approach provid~s the only t,ealistic 

method of substan~ially alleviating housing shortages. The Site and 

Services approach ,is dfscussed in more detail in the following section . 

• 

________ -----.---c 

o 
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l.2 SÙe and Services Provision 

r 

( 
The inefficient use of available resources i9 evident in existing patterns 

of urban development. This problem is weIl i11ustrated in the pattern of 

squattet settlements. More often tha~ not, sites -of squatter settlements 

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

supply, sewers and roads. Evidently. supplying service'S at a later date 19 

more costly than directing the pattern of development through planning. 

The. alternatives ~9 far as housing is conceroed 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 authqrities 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 construction of dwelllng units which do not calI for special skills or 

tools can be underFaken by indiviâuals to suit their economie situation as 

i8 the case in many squatter ~ttlements. The provision of services to a 

community demands more technical resources and more collective effort. 

Therefore, the construction of services will a1\",ays be institutional. 

Other Similar Concepts 

The 1nception of the Site and Services concept can be traced to tre 

, I, 
"dissatisfaction of the c:oncern-ed authorities with the performance of their 

'housing schemes in dealing with slUIJ1clearance. resettlement housfng or 

1 
low-cost housing. Housing policy,makers were forced to rethink issues 

1 o because their policies incurred financial problems and f'alled to achieve 
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goals. One important concept that emerged from this reasses.ment was that 
.... 

a substantial part of low-incarne population can (and do) house them~elves, 

without direet control or assistance hom the government. The planners 

aIso realized that this constrlj,ction could be directed relatively quickly, 
, 

and controlled through legal owoership of land with the installation of 

10 

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

defines the basis for the present Site and Services concept. Tipple cites 

a very good example ta illustrate that a site with a few ur~noserVices 
encourages people to construct their owo permanent dwellings. 

"The extent of the 4emand f()r housing i8 indicated by a recent occurance 

in Kitwe (Zambia). 'Charlie West', a small contractors' settlement of 

~9 dwellings close ta the official housing area, ~as provided with 

water at three standpipes by the couneil. Households in a nearby 

settlement, 'Kabulanda'. were eneouraged to move and resettle at Charlie 

West. A few households from elsewhere joined in the resettlement and, 

as the ward spread, more flocked to the area from adjacent couneil 

low-cost housing. Politieal party officiaIs 'alloeated plots' and 

shopkeepers established businesses. The resultant settlement, four 

months after the flrst resettlement, numbered 1,800 dwellings under 

construction and was aptly renamed 'Ipusukilo' (meaning 'refuge'). The 

generally high quallty of house construction indicates that the people 

feel secure and with subsequent upgrading, the a~ea could form, a 

useful additlon to the ~fficial urban housing stock. 
q 

This spontaneous 

grassroots movement added more dwellings to the houslng stock of Kit'W~, 

than the city eouncil had planned between 1971 and 1974,.,12 

The examp1e described above be~rs great similarity to the,description of 

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

the city council and the political party officiaIs joined together to 

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

Stmilar concepts ha~e been presented or discussed and have even been 

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

details of each application vary slightly and ar~-distinctive, theyal1 

bear a striking similarity ta that,of the Site and Services approach. The 

term "basic si tes" i5 linked with the concept of Site and Services sinee 

prpvision 18 made for basic services only. Tipple has proposed a c~ncept 

13 
of planned informality. It i8 sa described because a square area large . .. 
enough for 25 plots allows the group ta grow informa'lly, like existing 

squatter settlements, but each square is part ,of a gridiran pattern division 

w~ensures e'canomy in laying future services. Similarly the concept of 

urban villages'also promotes informaI growth. while retaining control to 

ensure the easy supply of services at a later date. 

Meaning of Site and Services Proj ects 

Site and Services projects are aimed at stimulating maximum ~rivate 

involvement in dwèlling development using minimum public expenditure. 

Public expenditure and public action are directed ta the goal of removing 

constraints for people who have demonstrated an ability and willingnes8 to 

house themselves. Public expenditure and action provide land, 

infrastructure and in some cases building materlals or financial loans to 

purchase such materials as are required for' the construction of a dwelling. 

Serviced urbanlzed 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 aIl of the dwelling unit. 

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

development of land that ls levelled an~provided with access roads, drainage, 

« 
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. , . . 
watet s~pply, sewers and electricity and sold er leased ta the prospective 

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

supply, access roads, sewers and ele~tricity toge~her'with street lighting 

12 

may yary in degree and depend on the standards acceptable ta the community. 

Th~ site location for such a project is of critical importance in relation 

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

the city., A Site and Services project is graphically explained in 

illustration~. 3. 

., 
t 

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

of housing alone, social amenities, communal services and the generation of 

employment should be considered in the eventual project. TheseJservices 

usually include schools, police po~ts; health cefiters, community halls, 

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

1,..\ • 

" 
In summary Site and ~ervices projects are balanced programmes based on self­

~ 

help and progressive jimprovemen-t and, ~thiS way ;\ they are geared ta the 

development of 10""- :i,'ficome communities" 
, 
, 
\ ~ 
" 

Standards of Servicès 

Since Site and Servi~e~ pr~jects are designed to provide housing for low-

inceme families, the d~velopment co~ts for 8uch projects must be within 

economic limits. There, are several factors which directly affect. the costs. 
4 

of the final development. One of these factors is the degree to which '\ 

J-
services are provided. A higher level of services demands h1gh~r repayments 

and tnus 18 cast prohibitive for low-income fâIllilies. 

The h1gbest standards of services may be fixed by the max1mUlD e.fford~ble 

t " 6 l" 
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costs and by the repayment requirements whicn can just1fiably be borne by 

the target income level. Besring in mind the factors affecting the absolute 

standards. most of the plots may have the follow1ng services 1n varying degrees: 

1. Road aecess facilitating aeeess to the place of employment eitber 

by foot or by public or private transport. 

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

3. SanitJation: pit latrines, sewered aquapriv1es, ces,spools, septic: 

tanks or conventional sewer facilities. 

4. Storm drainage : either by natural slopes with necessary culverts 

or by çonventional storm drains. 

5. Electricity and street lighting : minimum security s'treet l:Lghting 

and access for individua:!' electrical connec,tion if des1red by' the 

resident. 

!p It Is to be noted that only infrastructural services are dealt with at this 
j 

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

these lies outs~de the scope of this thesls. 
"\ 

,J 
1 
"-

Earlier attempts at Site and Services projects V:1ere atmed at r~aehing not 

far below tne med~~n level of famüy incomes. Henee, tbey were compar~ble 

to conventional public housing schemes. These projects bave sinee been 

refined and almed at urba·n families with much lover income 1evels. However, 

h if6 Il d h h 20 f h b l' 14 t ey sti 0 not reac t e poorest percent or 50 0 t e ur an popu at1on. 

Evidence in Zambia has indicated that the fully serviced plots, or those , . 
serviced at the regula,r standards (see Appendix ~ A). cost more thEl{! the 

budget allows, and more than the prospective residents can afford. The 

available financial outlay iuelf prohibits the us~ of such standards if the 

plannetl number of plots ar,e to be provided. As a result, the National' 

Bousins Authorlty of Zambia reported that the second national development 

. , '''i: .. " ''' ... 1;, li .' 
" . 



o 

lS 

plan (1972-1976) could attain on1y about 40 percent of tbe planned target 

for the provision of serviced sites indicating that the main reason i8 the 

15 shortage of funds. Evidence in Zambia shows that tbe levels set for the 

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

case, since the flnancigl outlay was constant and known, it would have been 

useful to correspondingly revise the level of services to be provided to 

match it. The levels of services to be provided or the services themselves 

·v could have been checked. lt i8 apparent that such revis ions 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 

find1ngs: 

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

are Dot new, but they provide an element of credibility sinee they are 

substantiated by numbers. Some conclusions are: 

d) !WO approaches t~ minimize cOSts are: 1) To lower the level of 

services, whieh i8 a poliey decision. 2) To opt~ize the layout 
16 for required level, which is a design decision." 

" For a case ln Zambia, Martin conclüdes from his studies that the serviced 

17 plots were ioo expensive for 32 percent of the population. This undoubtedly 

excluded a significant portion'of the urban poor. Thus a 8t~11 cheaper 
f 

fi 

solution i8 ~equired. 

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

, 

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

Role bf Services 

E~sential servi~es sucb as access roads, vater, sanitation and electricity 

cons'titute a major portion of expenses representing 40 ta 60 percent of the 
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total costs where this total includes land, servidng 9 plot development, 

design and supervision costs. The higher standards of services will result 

in higher devel:opment cost, but with limited available financial resources 9 

only a very smal1 sector of the target population can benefit. The 

intention of minimizing the initial investments can best be accomp1ished 

. ir}. 
by lowering the standar?~ices init'tally, and permitting progressive 

improvements to ~he econom~c situation. Thus lowering the standards 

of services at the postponi'l1g, not changing the standards. 

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

uthorities can alloca~e any extra capital to othèr programmes while reducing 

e costs related to the upgrading of services. Hopefully, in the meantime, 

continuous upgrading of the Sl.tes rather than their instant but costly 

develapment will take place. 

There is a need to examine haw ta l~wer the standards of services at the 

initial stage of Site and Services projects. The following chapter examines 

this possibility and identifies practical optl.ons applicable ta these 

services. 
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2.1 General 

The raIe of services in Site and Services proj e~ts' has been discussed in 

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

services provided will substantially reduce development costs. 

In many African ceuntries attempts te provlde servlced plots have 

been partially successful in allowing the urban poor ta build their own 

dwellings. Many international agencies have provided financia1 aid and 

technieal help to eountries in Africa. In the 1970's, the Wor1d Bank alone 

undertook more than 30 such urban development projects in the developing 

18 world. In the last seven years, basic urbanlzation projects costing 

J 
sorne US $ 1.3 billion have been processed with benefits expected ta go 

to over 10 million people. 
19 

Between 20 ta 58 percent of law-Lncome families are still unable ta afford 

any sort of offlcial accomodation.
20 

To put hausing within the reach oft 

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

affordable range. The idea of reducing standards of public housing needs 

to ~ applied to Site and Services projects thernselves. The servicing 

standards ought to be reduced to an affordàble lev'el. 

This chapter examines affordable stanàards 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 

17 

-" ~ 
in Lusaka, Zambia and use the methodology developed by th~World Bank.~· 

The options elaborated ~re best suited ~or the chosen examp'l, ~ [ . _______ ~ not 

necessa~ily 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 chapter with a prototype layout. However. 

the options are grouped in three general c.ost categories : (1) Minimum 

-cost (2) Intermediate cost and (3) Conve~tional or standard cost. 

o 
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2.2 Servicing Options 

The conveniences of urban life depend on related social,polittesl and 

economic systems. on land and shelter and a1so on a complex system of 

service networks. Some networks (water supply, sewers, storm drainage or 

gas supply) are buried in the ground, sorne networks (refuse collection, 

police stations, schools, health centers and markets) are laid On the 

ground and ofher networks (electricity, telephones or street lighting) 

are suspended in the air. 

The levels of these services provided to a particular community depend on 

that commun1ty's capacity ta pay their casts and on fioaneial resources 

and on technical know-how available. Sorne communities can afford to have 

aIl services while others cannat afford any of thern. Site and Services . 
projects require the provision of aIl of these services ta a varying 

degree. Their cast de termine the level of services which these communities 

ean instail. The prospect~ve benefieiaries of such projects are low-

"inc,ome families with very small means. 

The fOllowing services are normally provided in the Site and Services 

projects: 

1. Water Supply: 

2. 

Most existing Site and Services projects provide for a piped water 

supply connection to ind'ividual plot. Some projects haVe tried,JO 

provide communal water suPply (i.e. a group of plots share a public 

standpipe) . 

Sanitation: 

Water borne aanitation f~c1lities Sre appreciated but the costs are 

, -
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prohibitive in many cases. Renee, septie tanks or in some cases simple 

pit latrines with or without soak pits are provided. 

3. Roads and Storm Drainage: 

A tarmac road ta individual plots is preferred but again the expenses 

are 50 prohibitive that quite often only the main road with access to 

important urban areas ~s surfaced with tarmac. ln 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: 

Provision is made ta have indlvidual electrical connection$ and security 

lighting on the streets at a rate of 2 to 5 lamp posts per hectare or 

at intersections only. 

These four serVlces con5titute a large portion, usually around 50 percent, 

of the total project costs. However, there i5 greater opportunity ta 

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

and Services projects. The total project cast also includes site preparation 

cast, land cast, plot development cast, design and supervislon cast 

and contigency cost 
~ 21 of between 10 ta 12 percent. 

• 
An analysis of completed Site and Services projects indicates that the 

cast of supplying water according ta conventional standards represents on 

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

The cast of providing a water borne sewer system on the average represents 

40 to 50 percent of the total on-site infrastructure CQsts. In order to 

provide surface storm drains and tarmac roads the average cast amounts ta 

about 30 ta 40 percent of the total on-site 1nfrastructural cos~ It 16 

-especially important to bear 1n m1nd that the econgmically optimum layout 
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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~tandard ir~espective of the costs. The aim of 

servicing options is to minîmize the initial investment that is required 
, 

tO provide services. This must allow future improvements without repeatrng 

or destroying existing installations. Thus the servicing options imply 

a postponement of the installation of services at an acceptable standard 

and do not mean that the servicing standards are irrevocably lowered. The 
1) 

concept of servicing options also recognizes'the potential for incremental 

improvement through an efficient use of ava~lab~le resource~. 
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2.3 Water supply Options 

( 
Water for drinking, cooking, washing and h~gienic purposes ls an essential 

element of a healthy and productive life. Most squatter settlements place 
i, 

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 avaiiable methods such as by 

means of securing a connection ta an ex1sting'water supply network. water 

wells or delivery of water either by truck, animal or human transport. 

Distrib~tion from the avallable water main 15 of great relevance to the 

on-site infrastructure works. as this i5 the normal practice found in mast 

cases. To have water wells one must make sure that the underground water 

will yield enough water ta meet daily needs. Sometimes water is drawn from 

lakes or rivers but other sources of water supply are not tao common. 

The quantity and quality of water ta be supplled are the prlncipal cost 

det'ermi~ants for the on-sHe water supply system. The quantity of water 

used large1y 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 ~ast Africa by White, Bradely and White suggests 

that low-inèome families use an average of 30 liters of water per capita 

23 per day when the water supply i5 piped within the plot. The usage 

decreases ta 15 liters per capita per day when the fami1y carries water 

from a distant source. Illustration no.4 indicates the daily use of water 

for different places. 
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PER CAPITA RESlOENTIAL WATtR USE IN SELECTED AREAI 
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The level of water supply. will determine the cast of infrastructure. the' 

normal standard is to have'connectian to each plot. The diameter of 

pipes ta be laid for reticulatian ls also a major cast factor. The quantity 

of water to be supplied will determine the diameter of pipe which in turn 

affects the cost. The greater the diameter of the pipe, the greater the 

cost will be. A larger water supply requires a larger pipe diameter. ~he 

choice of material for the pipe is anather factor ta be considered. On 

the average, water supply cast represents 20 ta 30 percent of the total 

on-site infrastructure costs. 24, Illustration nO.5 indicates the comparable 

costs for ~ater supply for dlfferent Site and Services projects. 

Keeping in mind the cast '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 Cast 

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

i5 a standpipe wlth the required number of tap outlets (this option assumes 

that the connectlon to an urban wat'er supply. network 1S available). An 

alternative ls a weIl with an overhead reservoir, s~itable pumping 

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

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

no. 6 graphically represents bath of theseroptions. Mirtimum cost level 

has been achieved through the reduction in reticulation network. Pipes 

laid would Garry ultimate design quantities to reach conventional or / 

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

walking distance form the farthest dwelling 18 200 meters. 
"\ 
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ON-SITE INfRASTRUCTURE COSTS l'ER PLOT: WATER SUPPL y (1974) 
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III<-----.----"'"-water supply network 

WATER SUPPLY OPTION 

e standPiPe 
(network) 

o standpipe 
(well) 

~commun~ty~ 

MINUIDM COST 

Water Supply Option: Intermediate Cost 

Illustration #6 

'Th1s~option is based on a communal water supply system but the number of 

families sharing a standpipe is reduced. Since a greater number of 

standpipes are provided walking distances are reduced thus greatly 

increasing their conven1ence. The required pipe work is extended. Ther~ 

can be more than one stage of 1ncrernental progress at this level. 

Illustration no.7 graphically explains th1S optlon. 

~----------water supply network ma1n 

e standp1pe 
(network) 

o stlf,ndpipe 
(well) 

work 

community 
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W~ter Supply Option: Conventional or Standard Cost 

This option conforms ta the conventional standard of water supp;y where 

individual pipe ,connections are provided for éach plot. Previously laid 
• 

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

work 15 required without redundancies. Exist'ing standpipes are converted 

into public firehydrants . 

.,------water supply network 

O firehydrant 
(network) 

* ff.rehydrant 
(well) 

Hf indi vl.dual 
connectl.on 

~community 
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{~ATER SUPPLY OPTION CONVENTIONAL Illustration # 8 
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WATER SUPPLY OPTIONS 
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SUMMARY CHA~T 

intermediate cost 
option 

conventional 
option 

Direction of progressive improvements------------------~+6 

Illustration # 9 
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~2.~ Sapitation Options,' 

Prop~~ sanitation facilities are very important for the maintainance of 
\ . 

public health. Po or sanitation facilities are one of the prime causes 

'~ spread of diseases Iike hookworm, diarrhea, enteritis. cholera 

and typhoid. Therefore, the objective of sanitation options is to 

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

29 

wasta disposaI does not pollute or spread diseases and dQes not contamina te 

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

can afford. 

Sanitation requirements can be met by one of many systems th~t 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 dlsposal of human waste. The method chosen will depend not only 

on avt:~le 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 
costs. Illustration no.lO lndicates the comparable costs for sanitation 

sYstems in different Sites and Services projects. Communal facillties for 

sanitation are difficult to maintain and hlghly unpopular. Experts on the 

subject are opposed to the provision of such facilities except in unavoid-

bl ' 28 a e c1rcumstances. 

F 

ln order to minimize initial investments, the incremental progress approach 

i8 to be followed eventually leading to conventional standard of Sewers. 

However. a recent study concluded that a sewer system i8 not likely to be 

the most cost effective solution of human waste disposal fo~ most situations 
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ON-SITE INFRASTRUCTURE COSTS PER PLOT: SEWERAGE .(1974) 
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30 in developing countr1es. This system 1s the effective solution in high 

density, westernized cities. 

Several methods are used to classify waste disposaI systems, but the most 

useful for Site a~d Services projects is to differentiate between on-site 

Or household systems and off-site or community systems. On-site systems 

do not require organization~l actions while off-site systems normally do. 

31 

tllustration no. Il indicates the comparative costs of each system. On-site 

31 technologies have been classified into the fOllowing five categories. 

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<YhfCh provide a vent piPe to ~revent flies and odour. 

Some'times the superstru'cture ~s displaced from the pit. Liquid wastes 

infiltrate the ground while solids accumula te in the pit and partially 

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

pit 1a usually 3-7 met ers deep and one meter across. Pit vplume may be 

calculated at the ~ate of 0.06 m3 per person per year. Thus ft may take 

6-7 y~ars for a pit for a. family of five ta become non-usable. 
\ ' 

P~t latrines are recommonded f~r low and medium dens~ty areas (up ~o 300 



o 

'_:10.<-. 

~o acceunt f~r large differences in the number of users, per capit. costs 
were used and scaled up by the cross-country average of 6 persotls per 
houaehold. 

Illustration (Ill 

pers-ons per hectare). It is customary to have 3-5 rneters distance from 

the house to the latrine~ If nearby ground water i5 used for drinking, 

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

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

porosity of the- ground. 

Pit latrines as a system of sanitation are t'he least expensive, the easiest 

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

toilets. 

:7 
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PIT LATERINES Illustration #12 

2. Pour-flush toilets 

, -

A modified version of the pit latrine with displaced pit and.8 water seai 

which prevents flies and odour, i5 the pour-flush toilet. Many varieties 

of pour-flush fixtures are 8vailable in plastic, ceramic or concr~te. About 

a litre of water i5 added to the bowl after ~very use. 

Three to six liter~ 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 Iow density settlements. Pour-flush 

toilets allow indoor location of the toilet, a~hey can be connected to 

an offset pit outside and have potentia! for ~rading ta an aquaprivy • 

• 
1 
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POUR-FLUSH TOlLETS Illustration 1113 

3. Composting toilets 

Similar to pit latrines, composting toÜets have a ce>mpartment for 

composting where Excreta undergoes aerobic or anaerobie biologieal decomposition. 

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

respectively. 

composting. 

Carbon containing organic matet1als i5 

/)\ 
More recent and sophisticated cont~ueûs 

added GO promote 

type composting 

toilets, developed in Sweden. have one sloped compartment. 

-) 
This system requires ~~ period~ removal of humus which 

as fertilizer. The separation of urine in certain types 

to speed up the decompos1tion process. 

cao be r,CYled 

of tOilet~ 
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COMPOSTING TOILETS Illustration # 14 

4. Aquaprivies 

The aquaprivy has a small tank resemb1ing a septic tank with an adjacent 

soak pit. The water seai Con tains a drop pipe that is submerged in the 

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

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

Aquaprivies have the same limitations as pit latrines with respect to 

soil porosity. Aquaprivies permit eventual connection to a small diameter 

sewer • 

• 

o 
ACQUAPRIVY Illustration 115 

_____________________ '~·_~w __ _.. ____ - • 
. ....... ~--
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5. Septic tanks 

The septie tank consists of a small chamber, buried underground which 

reeeives both excreta and sullage (waste-water). The tank is eonnected to 

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

, ) 

tank and provide aIl the convenience of a sewer system except that the 

tank needs to be desludged peri?dically. This system 1s Dot necessarily 

eheaper than a conyentional sewer system. 

1 
1 • 

36 :' 

SEPT le TANK Illustration #16 

Possible Options 

The economic options that are evolved from the technologies outlined are 

important in that they allow progressive irnprovement. The upgrading 

sequence of san1tation 9ptions c1os~ly follows the sequence of water supply 

options. The selected sequence described 1s developed for the Zambian 

context but 15 applicable to s1milar situations ~lsewhere. The Same 

san1tation sequence is examined on a prototype layout in' the following 

chapter. Illustration no.17 graphically explains the sequence. 

Where water 15 not immediately available the choice' of the sanitation 

- ~-- ~----_. __ .. _,-"-~-- Mtl 
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system 15 11mited to the one that uses a min1mum of water. This i8 clearly 

the pit latrine. Once water 1s more available, the same pit latr1ne can 

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

the pour-flush toilet will requ1re a connected soak pit because warer will 

be used in greater quantities. The same pour-flush toilet can Iater be 

converted into an aquaprivy which allows connection to a sewer system. 

The link to soak pit must be d1sconnected before it 1s connected to a sewer 

system. The diameter of the pipe required for a sewer 1s small and cao be 

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

big sav1ng can be effectuated on the sewer network. However. the pit will 

requ1re periodical desludging. At this stage the convenience level 1s 

comparable to tha t of conventional sewer sys tems. 

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

soa~ pits. Un der such circumstances, the pits should be desludged 

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

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

ground conditions. 

• \ 1 

1 
1 
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SANITATION OPTIONS : SUMMARY CHART 

minimum cost intermediate cost conventional 
options 
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options options 
--~r---------------------------T-------------------------~ 

Pit l 

1 I~ 
Small dia. 
sewer 

" Direction of progressive improvements ------...... 

Conventional 

L-_______ ~ __________________________________________________ ~ 1 

Illustration 117 
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2.5 Roads and Storm Drainage Options 

Daily movement involving commuting to places of ~ployment. education and 

~ 

recreation May require extended journeys. Site and Services projects should 

make provisions for pedestrian and vehicular mov~ents 'wlthin the site and 

should 1ink up with urban roads. lt ia also essential to provide for storm 

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

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

drains or passable tracks with storm drains wh~ch follow the natural slope 

of the groun~. The roadway may or may not function in aIl 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 çosts. The most expe~sive road surface 18 tarmac with 

a base course; the lëast expensive, ls simply a levelling of the ground 

which entalls the removal of any obstacles from Hs path. Roads and storm 

drainage cosJ represents on the averag'e 30 to 40 percent of the total on-site 

33 
infrastructure costs. Illustration no.18 indicates the comparable costs 

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

Illustration no.19 dep1cts various possible solutions for roads and storm 

drainage. 

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

in view of the costs, the prospective resident' s ability ,to r~pay and the 

convenience of the utl1ity. 

Roads and Storm Drainase Option: Minimum Cost 

The minlllum cost option •• SUBleS that. in the early stases of a Site and .... - ......... ~_~_ 

~ 

• • • lUi. 
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ON-SITE INFRASTRUCTURE COSTSI'ER PlOT~ AOADS & SURFACE DRAINAGE (1974) 
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STREET SECTIONS
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•• T Illustration 119 
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Services project, it 1s sufficient to provide a road which connects' the site 

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

be leveHed and the storm drains can take the forro of ditches on the sides 

of the road which f ollow the naturai slope of the ground. This option ha$, 

plenty of scope for communal s~lf-help thereby add1tionally defraying costs . 
... 

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

The min~mum 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 Iength of the road surface. AlI of these offer possibilities 

for subsequent improvement without any loss or damage of i~itial work. The 

option is explained graphically in Illustration no.20. 

:\ ~------connecting urban road ---~; _ ...... ---~ - -- -- -- -- ----- , -IIIIUIIU= 111111111 - ---- 11111 earth road = -- -- -- ... ----.. 

--

t = 
communi tY~'d1l1l1l1l 

-' .... -~ -
;, -

ROADS AND ~TORN DRAINAGE OPTION: MINnruM COST Illustration #20 

~ ~ads and Storm Drainage. Option: Intermediate Cost: 

~iS option ia based on the same principlea aa the previous option except that 

the main road is upgraded. This road i5 surfaced with an appropriate 

thickness of gravel base and provided with storm water ditches ~ith cut.verts 

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

traffic durin,g aIl kinds of weather. At the same tiJne seconclary roads can 

l 

1 
" 
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, 
he levelled. There can 'he more than one stage of incremenlal progress at 

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

..... ------ connecting urban road ---~~t. 

.H" earth road 

i 
11111111111111111111111: ' 

111l1li grave1 road 

= aa 
, a 

1111111 11111111 
communlty 

Il 
= 

, --: 
,5u~---= - - ..... ... - - - --~ = = =~ - = = . = i"= = 

:tHIIiUnuni.'ËIII!8MIE 
- < = ,- - -' = ... - :=: --= ---- - -- -=IIIII_.~ 
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ROADS AND STORM DRAINAGE OPTION: INTERMEDIATE COST Illustration #21 

Roads and Storm Drainage Opt~on: Conventional 

This option conforms to the conventional Zambian standards for road and 

storm drainage by laying a tarmac surface Dn a previously prepared gravèl 

sub-base providing road access to individual plots. To reach this stage 

on1y addl.t1onal work i5 required without redundancl.es of previous work. 

For storm drainage, more culverts are added or pipes laid in existing "di tches. 

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

Over the storm drain ditches constituting a future stage. 

f------ connect ing urba'n road -~---;,,_ 

... gravel road 
) 

_ tarmac road l, 

ROADS AND STORM DRAINAGE OPTION: CONVENTIONAL oIllustration '22 
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RoAbS AND STORM DRAINAGE OPTIONS : SUMMARY CHART 
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intermediate cost 
options 
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2.6 ~ectricity and Street Lighting Options 

~ Given a choice, most families wi~l choose to have an electrical co~nection 

to their homes. Moreover, street lighting i5 desired by the residents of 

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

of activities to the evening hours. It is desirable to connect electricity to 

private dwellings and to install street lights in Site and Services projects. 
~ 

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

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

Electricity and street lighting requirements can be met by Iinking up to an 

existing electrical network or by using generators for producing electricity . 
spec~fically for the site. Solar power may be fea51ble in the future but 

at yresent lt 15 cost prohibitive and electrlcal generation by any other 

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

of electricity on~site requires the largest capital layout. Electrical 

services normally consist of an aerial distribution ne~work. service drops 

and meters. 

The use of less expensiv~ fixtures and poles can produce some savings in 

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

costs of electrical and street lighting installations .represent on the 

10 15 ' f h 1 i . f 36 average to percent 0 t e tota on-5 te ln rastructure costs. 

Illustration no.24 c~pares the costs of electricity and s~reet lighting in 

different Sites'and Services projects. 

There iS-Dot much scope in ~ecreasing the cost of electri~l installations. 

The installation of eleetrical line8 to each-dwel11ng takes up mo,t of twe-
- . 
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ON-S'TE INFAo\STRUCTURE COSTS PER PLOT: STREET LlGHTING a. ELECTRIC'TV (1974) 
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investment. However. other options are neither possible nor pract1cal. 

. " 
:OSSibly, the installation of street lighting se~ices ~an be phased out. 

Two options have been developed and are described in the f0110w1ng text. 

Electricity and Street Lighting Options: Minimum Cost 

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

The option ~s explained in Illustration no.25. 

--~~--------------electricity networ~line 

't }"'..., """ .. 

f 
1 

• MINtMUM COST LEVEL 

ELECTRICITY AND STREET LIGHTING OPTION 

.i1-- street lighting 

cpmmun1ty 

Electricity and Street Lighting Option: Conventional 

, 

Illustration il '25 

V 

Street lighting at aIl 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 i8 graphically explained in Illustration no.26 

~~..Ç:::;::-~----- electr1city network line 
\ . 

.i1-- street lighting 

'{( 1ndividual 

/\' 
connection 

commun1ty 

, CONVINTIONAL ... 

ELECTRICITY AND STREE'r LIGHTING OPTION 

1 

1 
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ELECTRICITY AND STREET LIGHTING OPTIONS : SUMMARY CHART 

minimum cost option 

• • 

• • 

conventional level 

, 
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3.1 Background Lusaka, Zambia 

In this third and final chapter, severa! options are presented for a 

prototypical layout which has been developed specifically for Lusaka, 

Zambia. It may be useful at this pOint to present some background 

-
information on Lusaka. Later in tbis chapter the,process of choosing the 

right kind of option will be explained t4rough 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 

projects are. 
\ 

) 
Sorne 70 years aga, Lusaka was a,village of tbe Lenje tribe, one of Zambia's 

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

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

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

federation consisted of pr.esent-day Malawi, Zambia and Zimbab\,;re. In 1910, 

a ral.lway serving the Kabwe mines (then Broken JEll) 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 bou~dary of 0.8 km. ,on either side of the railway. 

White settlers began to tr,ickle in and by 1914, Lusaka had a haH a dozen 

stores along one of six gridiron patternéd streets. However, durin~ the 

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

ceased. Llater, the government chos~)Lusaka as the new capital of what was 

. ~orthern Rhodesiét in 1934 because of !ts central location, its establish,d 

communication links and its ample water resources under doloœite rocks. 

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

In 1978 the population was estimated to be çlose to 520,000. 38 
Today, 

gre~ter Lusaka, the capital city of Zambia, covers some 360 sq.km. with an 

average gross population density of 14.5 persons per hectare, while the 

èountry's average gross population density is around 0.07 persons per 

hectare (7 persons per sq.km.). The housing sector did not cape with this 

population increse and half of Lusaka's population was living in ~nformal 

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

were as big as a neighbourhood. For example 'Mwaziona' settlement had a 

total population in 

Housing in Lusaka 

excess of 3é 
45(000 •. ; 

, 

Prior to independence ln 1964, the housing problem in Zambia was less 

significant than it ia' today because the movement of native Zambians to 

urban centers was contro11ed by regulations based on race. Local urban 

50 

authorities or priva te emp10yers provided accommodation for their emplayees. 

Since mo~t native Zambians were emp10yed and were provided with rental 

accomodation by their emp1oyers, 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 bullt their 

houses wherever they could, regardless of the difficulties of se~icing and 

of commuting. Prior to independence, bU11dlng éontractors allowed their 

• emplayees to build temporary huts on construction sites; groups of such 

huts were referred to as 'compounds'. As these campounds grew, the huts 

became more permanent dwellings. Many new settlements a1so grew on the 

fringes of urban centers. The nev housing act pa~sed in October 1974, 

recognizes the legal existence of these settlements. Some of them have since 

bean upgraded and provided with services. 
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There are basicslly five differettt kinds of resldential areas in Lusaka. 

These areas evolved durlng Lusaka's early development around 1930. Striet 

principles of racial segregation, con,trolled movement of native Zambians .. 
and the practice, of connecting housing with employment have imparted a 

distinctive character ta these residential areas. At the ttme of independenee, 

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

The residen~ial areas of Lusaka can be identified witb the five categories 

40 listed below • 

l. Upper Income Houslng 

2. Militaty Housing 

3. Council Housing 

4. Site and Services Housing 

5. InformaI Housing 

1. Upper lncome Housing 

This type of housing developed around the Ridgeway capital buildings. This 

area ls weIl serviced vith social. educational and recreational facilities. 

Individual dvellings are of good quality with weIl finished exteriors and 

~nteriors. 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 on1y 19 perçent of 

the population. 

2. Military Hou$ing 

Tbis type of bousing consists of police camps ~nd armed forces quarters and 
i 

1a located to the Immediate south west of the ~1dieway capital eomplex. 

-----------------------------------------------" ~ , - If 
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'Before independence t the proportion of this type of housing was greater but 
j 

it is relatively insignifieant today. In faet, in 1974, there were only 986 

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

3. Couneil Housins (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 rentaI units for their employees. The units are 

of good quality but lack in social, educational and recreational facilities. 
f 

At one time, this type of houslng was the most dominant housing category. 

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

4. Site and Services Housins 

~his type of housing increased in popularity after ~ndependence. Usually 

the dwe1ler builds his own unit with or without any technical,assistance 

and vith or without a financial 10an. The plot 1s serviced with piped water, 

sanitary facilities, road access and street light~ng. Most dvellings 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. InformaI Housing 

This type of residential development consists ma1nly of informa1~sett1ements. 

With the expan,ion of the Lusaka city limits, informaI settlements are part 

~f the city but are not subject to demolition due to the legis1ation passed 

in 1974 which recognized such settlements. The quality of these dwe11ings 
~ 

1s cODstantly improving. Most of the dwellings have changed from pole and 

\-

----~------------------------~;--~~--~~ , 
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doga constructi~n to co~~rete 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. ln 1973 this 

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

of Lusaka. 

" Services: Water Supply 

Lusaka has had a piped water supply system since 1954. Water i8 supplied 

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

supplied after treatment and meets International health standards thus 

making it potable straight from the tapa Households which have access 

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

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

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

decreased ta 64 percent by 1973. A recent programme to upgrade informaI 

settlements i5 likely to lmprove thlS situatIon. 

Services : Sanitation 

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

sta?ilization ponds and two sewage treatment plants. In 1976, 37 percent 

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

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

remaining population had no access ta any kind of organized sanitation 

system. 

,. , ""_1 R 
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.. 
toeat1on: 

Bu111cUty: 

W1D4: 

Population: 

Latitud. ISo 25' South 

Loul1tude 28° 19' Ean 

Mean Elevation 1274 Metera 
abov, a .. level 

U1ah plateau and water table loea dawa in'v1Dt.r 
Land conaiata of li.eatone and achiat 
Parta of Luaaka are thickly wooded ~th 1n4i,eaoua tr ... 

S.eaolla 
Cool dry a_aon (April to AUlUat): 

MeaD : Kmt. 26°C Extr_e : lUx. 34°C 
Mean : lUn. lODC btr ... : lUn.' 040 C 

Bot dry naaoa (August to Nov_ber): 

Mean : Kmt. 310e Extrme : Max. 3S0C 
Mean : Min. 150 e btreme : Min. 070C 
W,ara vet a •• son (Nov_ber to Marcb): 
1 

26°C 34°C K.an : Hu. Extreme Max. 
Hean : Min. l70C Extrea. : Min. l20C 

Relative .un 62% 

Prevail1n& vinda ~cur frOll the East at aa .. era,. 
speed of 5.6 km/aecond or 3.5 milea/a.cond dur1D1 
nine 1IIOUth. of the year axcept January, :Pebruary 
and Ju1, 

January East-Horth-East 
February East-Nortb-East 
Ju1y East-Soutb-Eaat 

238,000 (1969 ceDaua) 
eat1aated cloae to 520.000 persona (1978 estimet.a) 
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LUSAKA EXISTING INFRASTRUCTURE 
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3.2 Servicing Options for LQsaka 

Ev1dently 1t is extremèly difficult to meet future nousing requirements in 

Lusaka with available financial' resources. Ta achievl the goal of providing 

shelter to a maximum number of people it 1s of utmost importance to provide 

servi~ed land on which people can build their own dwellings. It was noted 

in the previous,~hapter that ev en these projects fall"to provide housing ta 

many urban poor chiefly because of expensive and inappropriate servicing 

standards which result in unaffordable repayment requirements. Therefore, 

it is important, ta find out how the standards of services for Sit~ 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 'Presently, it is estimated that ft would cost close 

to twice that amount or us $1,650 per plot to provide the standards of 

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

has been used fo~ cost comput~tions throughout this work and for the 

illustrations of optlons. Illustratlon no.40 indicates such unit costs for 

Site and Services projects ln Lusaka. 

1 

if 

servi~~g\oPtions are presented on a prototypical layout. This prototype 

has been developed on 

and Services projects 

the b~S 'of experience designing layouts for Site 

in Lusaka. While developins the prçtotype, aIl 

applicable regula~ions which were exercised by the concerned ministry in 

,,1 
i 
1 

Zambia have been followed with the exce~tion of regulation l.b. (see Appendix:Â). 

1 
1 • 
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Basic: out 
) 

(1 
, Total 9.9968 hectare 

Total nO. of plots: , 220 

• 
Grogs -densi ty • 
Plotsl hectare· 22 

Roa~s and"open spa~es: 29.58 per<;ent 

Res1dential: 70.42 percent 

c, 
The servicing options whieh 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 ptecluded the possibillty of 

futu~e improvements leading towards ~ore conventio~al standards. 

1. Water sUPP~l options 

2. Sanitation options 
, 

3. Roads and storm drainage options 
" 

4. Electricity and street lighting options. 

" 

". 

a, 
-, 
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JITf ~D S'RVICES SU.vtT 

Unit Costs & Standards
48 

1. LlND 

1.&. La."ld Acguisi 'tien 

2. SITE PREP1R1TION 

3. PUBLIC UTII.ITUS 

3a. water SUpplz 

standpipes 0 l per 2$ plots 
in ovel"spill. area.s; 1 
Standpipes @ l per 4 plots 
in basic plot:.; 
Indi Ti dual Connection ct ~~ped 
vater brouÇlt lO1a inside o~ 
plots for 'normal' plots. 
A"rage c~tion 1>0 lpd. 
Allovance fer schools" sbopa etc. 
30,,000 litrea per ha. 

''''CI PI C4T10N 

nia 

nia 

l2 mm G.S. pipe 
19 DIli. w 
2$ mm. a 
7$ lIIiI A.C. Pipe 

100 mm w • 
150 lIIII. ft 

200 II1II. ft 

22S lIIII w Il' 

(Layin, 1ncluded) 
Fi tt1ngs, etc. add 
20% ot total abcTe. 
fire Hydrant 

SIIItVET NO: 

DAn: 

IlI/IT 

li 

11 

li 

III 
li 
Il 
li 

li 

no. 

Pit. latrliles 'ballt b7 uers in 
the oTerapUl and l'ouie' plots) 
IncliT1d:ual vat.erborne eOIlll.ction 
brougbt 3lI ina1!ie or plot 111 the 
'normal' plots. 

100 mm F.àrtbe1r ... a.re Pipe 11 
150 mm w ft 

A.,..rage nov l$O 1pd. 
.lllovance fer ,IIChaol.l, s,bQpa etc. 
20,000 litre •. per ha. 

22S mm • 300 _ !.C. pipe 
37$ mm Concret.. pipe 
Inspection r 
Hanbole 

. P\l.ap1ng Sta n l 
\. Pmçin, St on II 
"'- PampinC t10n III 

Je. SUrface Dra.1!lage 

open d!.tche. 

3d. RPads alld Foojwqs • 
1 

Oftrçill anas; 
Gr&Tellecllua internal.l'Oad 
.,atem, no direct. acee.. to 
aU plota; b1t~tt1secl 6s 
bIw J'OUt.a. 

" -'--

100 lIIII - 200 %IR 
ç&Tel. th1~eaa 
CD 3::l - ~12 vic!e 
roada (vith 4-25m 
n.pt. ot vq) 

• 

Slte " Sen10es ~ r 
Ol"&TeU.d 4a intema1 l"Oaci 

2-).5& vida .foot pa~ 
" " 

qat,emj 4irec:t. &Ccesa to an tar 
IIl,ot •• b1t=-n1sed 6a &ec.a. road • 

fJi 

!Il 
:II 
11 

li 
no. 
no. 
no. 
llO. 

no. 

nia 

li 

6- ZAHBU 
~ 20, 1974 

. \ 

168.0 

13.7 
16.4 
2$.5 
36.4 
41.9 
84.0 

238.0 
49,000 
98,000 

126,000 

10-
20 
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1. Water suppl y options 

The cost of supp1ying water depends on the degree of service installed. 
'" 

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

w1th a low-cost, and therefore law-Ieve1, service and ultimate1y reaching a 

, conventional' standard. ' This strategy assumes that a communal public 

standpipe la i~stalle~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 ta cannect ta individual houses. 

Four options have been developed On the assumption that'an urban water main 
t 

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

to supply the çommunity. 

l. Water supply option: l (Il~us~~tion no.35) 

A public water st~ndpipe is provide~ 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 speed of 

4 km. 1 hour. This is the minimum cpst level and costs US $26.6l o per plot. 

II. Watèr supply option: II (Illustration nç.36) 

A public water standpipe 18 provided for every}7 families. each standpipe 

has 6 taps (one tap for every 6 families). Th~maximum walking distance 

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

III. Water supply oPti~: III (Illustration no.37) 

A public water standpipe i8 provided for every 9 families, each standpipe 

bas four taps (one tap for every 2.5 families). Maximum walking dlstance 

18 about a 1-2 minute walk. It casts US $104.45 per plot. Six firehydranu 

are a1so provided. 
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IV. Water supply option:, IV (Illustration no.38) 

( Individual connections and six firehydrants are provided st an instaliat10p 

. \..J cost of us $:135.52 per plot. 

\ 

0, 
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WATER SUPPLY OPTION l 

( 
'* Installation cost/plot : US $26.61 

'* Maximum walking distance : 5-6 minute , 

- 200 mm 0 wa ter main , . 

• stand pipe 
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WATâR SUPPLY OPTION II 

* jlnstallation cost/plot : US $53.98 

~J 
~ - ,.J 

* Maximum walking distanc,e: 2-3 minutes 

- 200 mm 0 water main 

150 .. mm 0 water pipe 

• stand pipe 

@ existing stand pipe 
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WATER SUPPLY OPTION III 

* Installation cost/plot : us $104.45 

* Maximum walking distance: 1-2 minutes 

iiiiiiiiiiiii 

• ® 

200 mm 0 
150 mm 0 

75 mm 0 
stand pipe 

water main 

water pipe 

water pipe 

-;LU ~t---t--1.~ ~= 
r--

Illustration 137 , 
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WATER SUPPLY OPTION : IV 

( 
* Installation cost/plot US $135.52 

- 200 mm 0 water main 

!.50 mm 0 water p1pe 

~ 75 mm 0 water pipe 

......- 12 mm 0 1ndlvidual connection 

® f1re hydrant 

~ 
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WATER SUPPLY OPTIONS 

( 
* Initial investment 

" * ' Initial investment 
r 

* Initial investment 

* Initial investment 

initial ~~~~~IIII invest- §l~ 
ment US$~_ ::-==1] 

A 

26 .61 -:---~~---<~m~f 
OPTION: l 

B 

53.98 
OPTION: II 

c 

104.45 
OPTION: III 

D 

CJ 135.52 
-OPTION: IV 

LUSAKA SUMMARY 

required for sequence A • ••• ~ • US $ 26.61-

required for sequence B • ••••• US $ 53.9B 

required for sequence C · ..••. Us $104.45 

required fot" sequence D • ••••• US $135.52 

, J-

OPTION: II 

OPTION: III 

OPTION: IV 

OPTION: III 

•• o. o •• ••• • • • ... ~ • 

',! • _ ••••• • ~. -' • 

OPTION: IV 

,r-

OPTION: IV 
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2. 'Sanitation options 

The cost of sanitation depends on the .degree of service provided. In th1s 

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

service i5 a sever netvork. 

Four 'options have beeR developed on the assumption that it i8 possible ta 

connect ta an urban sever netvork through a main collector pipe with 

sufficient capacity to accept the addi~ional flows from the community in 

question. The initial option assumes that the pôro8ity conditions of the· 

ground are favourable for pit latrines to function properly. 

ï 

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

An improved pit latrine vith a vent pipe equlpped with a fI] screen to prevent 

odour and flies ls provided for each plot. This option assumes that the 

superstructure will be built by the residents and therefore the cast of the 

superstructure i5 discounted. The cost of the pit latrine i8 US $37.56 per plot 

(for cost calculations refer ta Appendix B). 

II. Saniçation option: II (Illustration no.41) 

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

is'assumed that at this stage, there ls more w8ter aval1able 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 c~ superstructure (see Appendix:B). 

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

The ·pour-flush to11ets are upgraded to become aquaprivies by canverting the 

,".0 pit into a holding tank which 1s connected ta a soak pit. It 1a assumed 

. 
..... ~ ............. _ ........... _ .......... 1o ••• 4_ -"'r-··-··-. ----~ .. -._~--:.:: .. --::...~.::--, ............ ~ ...... t .. · ............ ······'f.<t· ..... ~.~_ ................ .-.-........ -_ ............ __ ....... _-

.~ " • ••• • .. h ••• - •••• u •• ,.... C ____________________ . _____ .... l...,.,......,,~r l' ~ ~"<l.1 - _ .. :w;. :j",~~ ' .. ,l-*;1!-.... ~J' ____ 7" 4 1 LB' l~'" 
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that at this stage water is more freelY,ava1lsble. The cost of the aqu8privy 

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

cost of the superstructure. 
. , 

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

The aquaprivies are upgraded by connecting them to a sewer with a small 

diameter p1pe as it can safely be assumed that sufficient water ls a~ai1ab1e 
1 

st this ~tage. The cost of the small diameter sewered aqusprivy 1s 

us $271.64 per plot. 

At this stage aquaprivles function perfectly weIl and provide the same degree 

of convenience as do flush toilets; therefore, tt 1s suggested that the 

Site and Services projects not provide for conventional flush toilet level. 

Although illustration no.44 shows the cost as US $347.81 per plot for 

conventional flush toilet sewers, these costs are for comparision only and 

serve to indicate the relative savings that can çe made. 

) 

() 

l 
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SANITATION OPTION l 

( 
* Installation cost/plot US $37.56 

o pit latrine 

(\ 
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SANITATION OPTION : II 

1< Installation cost/plot us $ 72.38 
ç ~..) 

• Pour-flush toilet 

; , 

-' 

~I· ••••••• ·1-·· ·I·~ .~ 
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SANITATION OPTION: III 

( 

* Installati0D; cost/plot US $97.50 

Il An aquapr1vy 

\ 

1 

-0 

illustration' 42 -
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SANITATION OPTION IV 

( 

* Installation cost/plot US $271.64 

••• 225 
, 

mm 0 collector pipe 

........ 1IIf ).50 mm 0 sewer~pe 

----- 100 mm 0 sewer pipe 

0 manhole 
l, • small dl..a. sewered acquaprivy 1 

1 

r 

/ 

o· 
Illustration', 43 
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SANITATION OPTION CONVENTIONAL 

* Installation cast/plot US "$347.81 

-••• 
111"""111'111 

0 

• 

300 mm 0 sewer main 

225 mm 0 sewer pipe 

150 mm 0 sewer pipe 

manhole 

flush tOllet 

, . . ' - ~ -- ... - - - -~-----
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SANITATION.OPTIONS LUSAKA SUMMARY 

* Initial investment 

'le Initial investment 

'le Initial investment 

II/ Initial investment 

initial 
invest-
ment uS 

37.50 

, 

75.00 

97.50 

f 
271. 64 

.. 

OPT10li:I 

f.,.~ .~ .:: •....• : 
: .............. : 
· ................ . · .,. ........... , ..... ~. · .. · .. -........................ ... :·,·.····:r:······: .... , ............ ~ 

OPTION: II 
~':' ., ..... ~ --. -~ 
~. - 1 

ln tll:111 III 
lf' . , 1 

~(III 1111 1 UI "" 
~~ - ~~I 
'='~ ... - - - - -. 
~t-_'~ - ~ __ .. _ .... ' 

'UIIIIIIIIIIIIII 

1.' - 1 
- Iii 411 - III il 1 

.~~. ",' ,=. l-.·-- -_._-
OPTION: III 

OPTION: IV 

required for sequence A ...•... US $ 37.50 

required for sequence B •...... US $ 75.00 

required for sequence c •.•.... us $ 97.50 

required for sequence D ....... US $27Y.tt:-

• 

... 
!l', . !f. 

OPTION: II OPTION: Il 1. OPTION: IV 
~_J .. __ ' __ ' __ 
~:I'I:"<III;:~1 U'lll" 
~: . , . 1 

1111111111111111 
1. ___ - __ -.1 ~~:{:f!.. -H-f+t+H 

l~~ ___ -_ ,-~ 1 1IlI!II"'lItIIIIIllIIIIlIIIIll'U' IJ~ .-r---8--~-~1 1'- - ".._- - _el 

111111111111 1111 

1111111:111111' 
1 _ • 

OPTION: III 

H+f- t+H +H-f 

1 1 - 1 
+HH-I-:~ 

1 1 = 1 1 ----- - -_ .. - -
OPTION: IV 

Illustration , 45 
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3. Roàds and storm drainage options 
o 

The cost of"surfàcing roads depends on the quelity provided. The principle 

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

seasonal service and is ultimately converted to a conventional tarmac 

surface. Initially. storm drains are open ditches on the sides of the 

prepared road surface follow1ng the natural slope of the ground for rain 

water disposaI. Eventually. built up ditches which serve as storm drains 

are provided with concrete culverts where required. 

\ 

Five options have bee~ developed o~ the assumption that the maip street will 

be a public trahsportation route with Iight commercial traffic. 

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

Only the main road surface ls prepared with a gravei base to provide public 

transport route facilities. !WO additionai roads are prepared with compacted 

~" 'earth surfaces. bpen storm drain ditches are prepared along both sides of 

the roads and cul~ts are prepared at two int~rsections. The cost is 

US $37.56 per plot. 

=I=I~. __ ~R=o=a=d=s-=a~n=d~s=t=o=rm~=d~r=a=l~n=a~g=e-=o~p=t~i~on~:~I~I~(~I~~~1=u~s=t~ra~t=io=n=-=n=o~.~4~7~)~ 
r---

The main road surface is prepared with tarmac. and storm drajn ditches 

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

additional road surf~es are prepared with a gravel base,and storm drain 

ditches are prepared along these roads. The cost 1s us $72.38 per plot. 

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

.The main road and two additional roads ar~ prepared with a tarmac surafce. 

Storm"drains are built up along these roads and culverta are prepared at two 

1 r 

1 

_________________ .... _Oi.q---i.--'!,~_:~ - . '"! ~ i~:s~ ~ 

1 
1'-/ 

,J 
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( 
intersection$~ AlI extensions in the clusters are finished with compacted 

earth surfacés thus providing direct road accesS to eàch plot. The co st 

18 US $130.47 per plot. 

IV. Roads and storm d7ainage option: IV (Illustration no.~9) 

All road extensions in the clusters are pr~pared with a gravel base and 

accbmpanying storm drain ditches are prûvided with culverts at aIl intersections 

and,junctions. The cost is us $174.98 pet plot. 

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

AlI road surfaces are prepared with tarmac with built up storm drain ditchrs 

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

per plot. 
'-

\ 
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ï 
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1 
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./ ROADS AND STORM DRAINAGE OPT~ON : 1 

* Installation cost/plot : US $ 37.56_ 

i.. gravelled base surface 
:.............. with culverts 

uïilll compact~d earth 
- with formed ditches 

_~I_LL-
, 

-
'""" --- 0 --" --f--- ------ _r--=r-....--

f-- = --- .. ---
- - '--- 9 f-- f---

~ 
~ l 

~~~-~--------------- ----_r-- = r--I--- -
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f-- = 1---~ ---- _ - <--t--. [::Sj 
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ROADS AND STORM DRAINAGE OPTION II 

* Installation cost/plot us $ 72.38 

.::1;:;::/] 

,~~!~!~ 

f--

tarmac surface 
with built up ditches and culverts 

gravelled base surface 
with 'culverts 
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ROADS AND DRAINAGE OPTION III 

* Installation cost/plot US $130.47 

, . 

tarmac surface 
with bui1t ~p ditches and culverts 

l' 

UUIII 
compacted earth 
with formed ditches 

( 

. -

Illustration 1148 
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ROADS AND STORM DRAINAGE OPTION IV 

* Installation cast/plot US $ 174.98 

n.rn.J:l 
~ijuOllij 
P .... • ..... '\. 

-

tarmac surface 
with built up ditches'and culverts 

gravelled basé surface 
with culverts 
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ROADS AND STORM" DRAINAGE OPTION V 

* Installation cost/plot US $ 222.11 

nJ·· .... · 
......... ..! 

tarmac surfa~e 

with bui1t up ditches and cu1verts 
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ROADS AND STORM DRAINAGE OPTIONS LUSAKA SUMMARY ·1 
1 

( 1 
1 

* Initial investment required for sequence A • ••••• US $ 37.56 1 
1 

1 
1 

* Initial investment required for sequence B • ••••• US $ 72.38 1 

* Initial investment required for sequence C · ..• •. US $130.47 

\ ,-* Initial investment required for sequence D • ...... . US $174.98 

* Initial investment required for sequence E • ••••• US $222.11 

A 

37.56 1 •• __ 

OPTION:I OPTION: II OPTION: III OPTION: IV OPTION:V 

B _'IIIII •• III"~ 

72.38 
OPTION: II OPTION: III OFTION:IV OPTION:V 

c 

130.47 
OPTION: III OPTION: IV 

D _111_._"_1111"1.111.1 •• 11 ••••••• 1 •• 1 ••• ~ , 
174.98 . 

OPTION: IV OPTION:V t 

E :1 

.1 

0 1 :1 
222.11 le < 

OPTION: V 

Illustration # 51 
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4. Electricity and street 11ghting options 1 

The cast of e1e~tricity and street lighting installations 1s a function 

of th~ d~f service provide~. Electricity and street lighting options 

an eventually be upgraded ta complete electrical services. Initially, 

street lighting 1s provided only at intersections for security, and 
_ _ - J''' 

eventually street lighting of conventional standard ls provided at aIl 

required points. 

Only two options are developed for street lighting and no options are 

developed for electrical connections to houses. It 18 possible ta provide 

bouse connectio~s to those who desire it from the beginning. 

1. Electric1t:y and stree,t lighting option: l (Illustration no. 52) 

Street lighting at aIl i~tersections is provided. The cost is US $39.34 

per plot. 

Il. Electricity and street lightin) option: II (Illustration nb.53) 

Street lighting 18 proVided at aIl required point~. At this stage aIl 

connections ta houses should a1so be finished. The cast is'US $44.80 

per plot. 
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ELECTRICITY AND STREET LIGHTING OPTION l 

* InstallatioQ cost/plot us $ 39.34 

~ electric distribution line 

o street l1ght ' 
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ELECTRICITY AND STREET LIGHTING OPTION : II 

* Installation ,cost/plot US $ 44.80" 

electric distribution line 
'C .• 

street light 

individual connection 

,,* ~ jr 
--."- ',~ ;-
f)..(.j,r-

o 
Ill~stration 153 
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3.3 ChooSing Options -: Synthesis 

The'\\o~ns, including the cost in dollars, of water supply" sanitation, " 

roads. storm drainage and electricity with street lighting have been 

identif.ied and presente? in the previous section. Each Qption 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 

~ 

86 

section, ebe cost summary of aIl options has been presented in Illustration , 

no. 55 as an aid in choosing the most suitable option from each service 
~' 

for a site in question. 1 

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

Servic~s,projeet chiefly depends on available finances. It is possible ta 

arrive at more than one choice by combining different options from , . 
different services. The options of four services offer several possible 

/ 
J . ' t 

combinations. The final,choiee,of a parti~ular option from each service 

will certainly depend on the prior,ity of the sen.'iee lev~l and the available 

finances. 
il; 

In a Site and Services project one' option of each service is requiredj 

therefore, it is impo:çtant ta find out which particular option b'est matches 

\ \ 

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

of Illust~~~ion nO.54 an9 Illustration ,~o.~6 . 

"" Illustration ~o.54 shows;possible combinations of options from each service, 

and Illustration no.56 lists àl:l. legfcally possibl~ combinations èf options 
1 _ 

to,gether with the total cast ai tf'lê combination. 
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Once a financial lim1t 1s established, it i8 possible to choose a suitable 
1 

cornbination 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 • 

• 

/ 

1 
, 

CHOICE POSSIBILITIES 

Supply Sanitation 
Roads and Electricity and Water 
Storn Drainage Street Lighting , 

l l l l 

1 
CIl II II J II II , 
s:: 
0 

.r; 
III -III III ./-J 

P-o 
.J 

IV IV IV 

;.J 
~ 

Illustration fi 54 
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, 
-OPTIONS : FACTS AND 'FIGÙ1ŒS~:~ 

1 

l T COST/PLOT:US $26.61 III\ COST/PLOT:US $104.45 

li 
1 

* public wat'er standpipe * public water standpipe 
for every 110 families for every 9 fam11ies 
or 1 tap/5-6 families or l tap/2.5 families 

, 1 . 
* 5-6 m:Lnutes wall(' te 1-2 minutes.wa1k ' 

III COST/PLO',r:US $53.98 IV .1 COST/PLOT:'US $135.52 

* public wat~r standpipe 1 * indi~idua1 connection 
1 

for ev'ery 37 families within plot 
, 

or, 1 tap/6 fami1ies 

* 2-3 minutes walk '* six firehydrants . , 

l l COST/PLOT:US $37.50 IIIjCOST/PLOT:US $91.50 

~~ , 
pit 1atrine ~ -

* * aquaprivy , 

II 1 COST/PLOT:US $75.00 
. 

IV ICOST/PLQ:f:US $271.64 , 

1. 

~ 
~ 

" 

* pour-flush toi1et * smaH dia. sewer 

. 1 

l 1 COST/PLOT:US $37.56 - IV ICOST/PLOT:US $174.98 

* main road gravelled Il * mafn road and 
-, 

secondary roads tarma( 
* secondiiiy roads r 

e '. , 
compacted earth * cluster extensions 

. . gravelled 

II 1 COST /PLOT: US $ 72. 38. o V ICOST/PLOT:US $222.11 
, 

1 
-

* main road tarmac 

'" * second.-arx roads 
* a11 roads tarmac gravilled 0 

~ , 

III 1 COST/PLOT:US $130.47 ~ 1 

* main road & secôndary , \ 

roads tarmac ~ 

, 
" 1 

* c1uster extensions 
/ 

~ '( 
compacted earth • ., 

l 1 COST/PLOT:US -$39.34 II l COST/PLOT:US $44.80 

H 
-

'" stre~ lights_ a't a11 * street lights at 
intersections 1 aIl points 

:' 
: . 

'. 
Illustration lin 55 
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WATER 
SUPPLY 

1 

, 
l l 

, 
2 II 

3 II 

4 l 

5 l 

6 II 

7 II . 
8 II 

9 II 

10 III 

11 III 

12 II 

13 II 
t 

.14 IV 

15 III 
, 

16 IV 

17 III 

18 III 

19 III 

20 III 

il lU 

22 IV 

23 1 IV , -
24 IV 

2S IiI 

. 
" 

POSSIBLE COMBINATIONS OF OPTIONS 

<" 

SANI.TATIOJ·~ ROADS & ELECTRICITY 
STOR}[ ST.LIGHTS 
DRAINAGE 

l l l 

l l 0 l 

l 1 , ~ l II 

l , 1\ l 

" 
l Il' II 

l 1 'II l 

II , l l 

l II II 
1 

Il l II 

l l l , 

l l II . 
II II l 

II II II 

" l l l 

I II l 

l l Ir 

Ii 1 1 , 

l II II 

II l II 

III 'I l 

/ 

III l Il 

1 II l , 

III l l 

1 -Il 11 

II II l 

/ 

, 1 

--.. _ .. _. _ .. -, --------;----'----r-----·-::r'-~~ , , 

89 

) 
, 

caST/PLOT ·f 
US $ - . 

141.01 
1 

168.38 

li3.84 

175.83 

'- 181. 29 

203.20 :\ 
205.88 , 

208.66 

d 
::1 

. 211.34 

218.85 r 

] 
1 i.~ 

... 224.31 'r 
.! 
,j 

240.70 

246.16 

,< , Il 
,i 

249.92 :1 
)253.67 .. ,1 

i 
\ 

255.38 

256.35 1 , 
259.13 

.~ 

i 

261.81 

278.85 
~ 

284.31 

284~74 

287.42 

290.20 
. 

.. 
291.17 : 

~ . 

. , 
1 

:; 

. 
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26 

27 

28 

29 

30 

31 

32 

" 
1 

/ 
POS~IBLE COMBINATrc;;; OF. OPTIONS (CO,k-INUED) '" 

WATER 
SUPPLX 

IV 

III 

IV, f 

uIII 

III 

IV 

- III 

~ .. ( 

SANITATION -ROADS & ELEC!RI~~ICO~T/PLOT 
STORM ST.LIGHTS US $ 

. DRAINAGE '" ", 
of> ..... 

1 ,'II 0 \t9~.88 

II 2~.63 
lIt 1 ',1 30~.92 
l III 1 

III II 313.67 

III 1 315.38 

I~ III II 317.22 

90 

III II II 319.13 33 _~ ________ ~~~ ____ ~ ________ ~ _______________________________________ o __ --4 

3r r IV II II 1 

35 ' IV ,II II II 327.70 
"~----------------~,------~------------------------------~------------;I 

36 IV 1 III 1 342.'83 
> ' v 

37 • IV / III 1 344.74 

38 IV 1 III II • 348.29 

39 III ; II ,III I 349.26 

40 IV III II II 350.20 

41 III II III II ·354.72 

42 III 1 IV 1 356.27 

III 1 IV II 361. 73 

44 III III III I . 371. 76 

;' 45 UI III III II 1377 •22 

46 IV II III 1 380.33 

47 J IV II lI! II 385.79 

48 IV 1 IV I , 387.34 

49 IV, '1 IV /' II 39.2.80 

50 III II IV çr., I 393.77, 

51 III II IV II L 399.23 

52 IV III III 1 402.83 

III l 0 v I 403.40 

Illustration #56 (continued) 
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, " 'POSSIBLE COMBINATIO~S OF OPTrONS (CONGLUDEB) -
, 

i, ( - , - . 1 . 
il 

.J' -.. -\ SANtTATION ROAnS lr ',E'LECTRICITY, COST/PLOT c_ 

~UPP'Y , ST0RH ST. LIGHTS t. US $ 
~ 1 DRAINAGE 

, 
-- - -

( 

54 IV 'r . III .III II 408.29 ' , , , 

· III l (II 468.a6 55 ~ 
V 

c 

" . 
56 ," 11:'1 III IV I- 416.27 0 . · 0 1 

,. 57 I,II III IV.- II ':)1:73 ~! 1 

" 
... ...., . 58 IV n IV l 424.84 

0 

1 . - . -,;:: "" 
59 IV III IV II 430.30 " 

, -. , , 
60 IV l \(, l " 434.47 

\,( f " 
1 

, 61 l;V l V Il 439.93 

" , 
~ 1 

1 • 

~ 62' III , II ,v , ,1 440.90 . ---v 

63 III II V II 446.36 
. ,. . 

~ 

64 IV III IV l 447.34 1 

.. . 
65 ( III IV 'II 452.80 r , 

IV .. , 

6~\ '!II III V . / l 463.40 
r- d 

" c 

67 III nI V II 468.86 '\ 
. ~ r 

" , 1 
471.97 ' 68 IV II V l 

r, y 

69 'IV, II V II 477 .43 
~ 

- IL~ . . -- . 0 

70 IV IV l ,1 484.06 
1 .... 

71 ,r IV IV l II 489.5"2 
" . 

12 IV . III V 1; 494.47 a . 
13 , 1 IV ' .~II V II 499.9'3 

~ 

1· 
• 

74 · IIV IV n l 51B. B8 " 

- , 
, 15 IV IV II II 524.34 

" 
~ 76 IV IV III l 576.97 c , -

~ 
\ 

5B2.43 , IV IV rIt II 
, 

... 1-, 

., , . 
, 

78 IV IV IV l • 621.48 , 
l 

79 IV IV 'j IV Il 626.~4 
: f 

, . 
80 IV IV V' l 668.61 

" . 
81 IV IV V ' II 674.07 , o 
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lt l'~ppears from this study that : 
'r,( , 

1. . The income level 'g:t;'oup 1 (.one) having US $ 15 per month income (for 

'income groups rder' Illustration no. 30, page 55) cannat even afford 
1 

\ the most minimum level of services. 

2. The i';,comE; l~vel group 5 hii.Jing US $ 75 per month income can afford 

~ conventional standard of services. 

3. The graph also indica tes af fordable combina t ions of optiorls for 

~ttermediate incorne groups. 

. 
4. The in come level group 2 having US $ 30 per month income clin afford 

, / 
combinat'ions of options up to no.19; income level group 3 having 

us $ 45 per month income can afford combinations of options up to 
1 < • 

1 

no.54 and income level group 4 having US S 60 per month income can 
/ 

afford combinations of options up to.,no. 75. 

93 

5. It may be possible to provide ,combination of options ho.1 represènting J 
.j , 

the most minUnum level of services if the prospective r~sidents' 

laboui help is obtained: 

• 

" ' 
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Appendix ! A Si l ,,,.' 

te and Services ~tandards of Zamb'ia,,' 

DESIœ( ÂND ENGINEERING STANDARDS Ta m; t1TlLISED 
IN THE PREPARATION Or THE SECOND AND SUBSEQUENT 

1l0USING PROGRAMMES OF THE SECOND NATIONAL 
DEVELOP!Œt!T PLAN . ',-----_1 ..;:p:::: --.:. ___ ;..;.;;::::..-.:;,,::::;;--------... ; .... -

O.tegorr 
i 

1. Reaidential 
A. Plot area 

a 

j24 m. i 

3. 

.b. Plot.])4. :leuioZi 

c. Building Line 

4. Plot Coverage ' 

a. Vehicular acces 
plota 
Double bankin oyatem 

a. 

1~. ~ 21 •• '~êtA'gl '~IA' 
àime~1oD4 .Hê~i4 lê" A~' ~~I' 
t~ 3~ 9r ,~@ A~~~' 8r ~J.9" 
1ft any re.idential 141~ij*t lêt .O~ 
t~21~ ot the plota 111&1 be belov', 
~24m. and ~ot more tban 1«* UJ b. 
above :524a. !Ubject to a aizaia. ,~t' 
AJ,"e. ot 300m. azle! a maxiaUil plot d., 
o! 350m2 

1ront Building Ltne 3a. 
~ar Bui14ins Line 3a. 
Side Buildi~g Lina 1~5m. 

~ maximUli. 

1 

All Pl.ots to have a road frontap. 
\ 

No double banking. 
\ 

i. se group or ehildren /5 yeara to 7 10ar •• 

tttending 
li. Number ot Chil.dren 

er school 100. ' 

i11. ~opul.ation eerye4 2000. 

iv. Plcit ~ . 
'in ~ecta.rea 

O., ha 1D a oo~Y.nt.nt loo&tio~. Tb, 
exi.tins ooncl! tiO" iD l' •• ,eot of tla. 
locatiol1 and •• tab1iahaent 'Otpr ... 
• choo18 are- to preYail pendillé ~th"t 
re-dratt1~s of the D.,'~ur •• r1 •• Act 
Cap. 541 ' 

2/ .... 11 • 

-:---::""----:o:--'-...:......-~,-~· ---~- ---~-
1 , . 
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Cl 
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;Li. 

11i. 
iVe 
l'V. 

/,1( 

r' 

Number ot streams 
Number ot pupile . 
Population served 
Plot area in 
hectares 
(Excl"-di~ teacllers 
housing) 

c. Day Secondary Schoo~s 
i. Humber of Pupils 

i1. Population served 
1i1. Plotl'uea in 

hectares 

d. Boarding Secondary 
Schools 

. 4. Healtb Facilities 
1 

a. Health Sub-centre 

i.IPopulation served 
ii ~ Plot area in 

hectares 

5. Commercial Facilities 

a. Shops 

i. Floor area per 
1000 population 

ii: Humber of shope per 
1000 population 

111. tistribution ot 
shops 

b. Markets 

1. Humber of stalle per 
'100p popuat1on , 

ii. Area ot sta1l 

ft PU T P $ 1i'À" RTF 

1 
280 

1500 

Number of Streams 

1120. ' 
20~OOO~ 

5 ha. 

1 
2 , 
4 

3 
840 
~5ro 

~ 

\ 

\ 

4-
1120-
6000 

Area -
1 ~2 ha. 
1.8 ha. 
2.4 bu 
3.0 ha. 

Teachers ~ousing to be provided 
o~tside the site and high coat plots 
to be provided within the residential 
area where.the Day Secondary Schoo~ 
is located. 

Th~ Ministry of Education ia to be 
consulted in order to determine 
accept~ble lStandard's for these 5chools. 

/ 

10,000. 

0.1 ha. 1 

Start housing to be provided outside 1 

the site. 

2 5QDIl •• 

\ 

2;shops in\loca~ eub-centre and 1 shop 
tn néig~boùrhood ëentre. 

15 
10 .eta11. in local 8ub-centre ane! 5 
sta~lè in\ ne1ghbourhoôd 'oelltre. 
25111 

3/.:~ •• 
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o 
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6. 

;l 

- 3 
.' 

Licenced Pre mises ... 
, i. Bars and ta ve rns 

d. Pe trol filline; 
Stations. 

i. Population served 
ii. Flot area in 

hectares 

C'e. Service Industry 
" Smnll \lorkshops. 

ià Fopulation served 
H. Numl;>er of workshops 

Hi. a Plot area in square 

- _, Metrer \ 

'" Larfie Workshops 
/" 

i. Bopulntion served 
H. Number of workshops 

iii. Ilot area in square 
metres. 

Administrctlive Faoil! ties 

a. Council Offices) i. Popu 
h. PQrty Offices ) ~ation 
c. ~olice Station) served 
d. Police Post ) ii Plot 
e. Post Qffice ) a.rea in 

hectu.r.es 

Social Facilities 

a. Cbmmuni ty Hall 

i~ 
ii~ 

Population served 
Plot are a in 
hectares 

Determination of' standard dèf'erred 
pending clarifico.tion of' Goternment 
polie)' in' regalid to the 
establishment of such a use. 

0.1 ha, to 0.2 ha. 

1000 
9 

2 5Om. to 100m~ 
r 

1000 • 
.3 

4 2-OOm. 2 500m _ 

Both smnll .. àn~ la.rge workshops 
should be loeated on the periphery 

96 

of the residentinl area. to be served. 

20,000,' te .30,000 

1 ha. 
If a Police stiJ.tion is required h, 
addi tion to a Police fost an 
addi tionD.l l hectare is to be 
provided. Staff housing required 
in conncction wi th the Police ' 
Stn tion to be provided outside the 
site. 

{J 

10,000 

0.15 ha. to 0.25 ha. 
The plot si·ze may be increllsed to O., bn. if additional sports 
f'acilities are to be provi:ded within 
th'e plot. 

lt/ •••• 
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t 

1 
\ 
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b. 'Pl.ac&s of Worshi.p 

i. Population served 
ii. Plot area in 

hectnres 

c. Public Conveniencea' 

Reereational and Entertllin­
ment Facili ties 

a. Public O~n Space 
" Childrens Playground 

i. Population served 
li. Area to be provided 

in hecteres 

2000 0 

0.1. ha. 

Provision. to be mo.de for eacb &ex 
both a t the local sub-centrea and 
the' neighbourhooa centre. '1. 

? 1000 

0.6 bIl. 
Of Ithis provision 0.1 ha. to be for 
"tot - lots" 

. ' 

1. 
-=i:=======~ 

Plaling Fields 

i, . 
• [ 

! 1 •. 

t' 
, 
l . 

1 

o 

i. Popul'ation served 
ii. Ares. to be provided 

in hectares 

Parks 

i. Population served . 
ii. Aren to be provilled ' 

in hectares 

9. Parking Spaces 

a. Communi ty Hal:t 
b. Heal th Sub-Centre* 

ç. Market 
d. Offices 

~;: ~laccs of 
~Ch001.' 

. g. Shops 

Worsbip· 

h. Licensed Premisea,-,' 
(Bars and taverns) , \ 

10,000 

2. ha 
Wi thin this prOV1S1on a 

1 football-.pitch ahould be provided 
:for every~.Ooo persons~ 

1000 

0.1 ha 

1. per 10 seats 
, perl 5 beda plus l' per etaff 

\ ' 

member 2 ~ 
/ 1 per }DOm flo~r area 

1 to 2 per 100m t100r area depending 
on location -of offices. 
1 pel' 10, ~~)lts 
1 p'er classroom 
An adcqua te set clown and pick up Qre~ 
should aleo be provided outside the 
schoql ar~a. < 2 
.3 pel' shop or 1 per 30m reta:i.l sales 
area. 2 

1 pcr 10m floor area. 

N.B. Osera marked thus· will. provide 
parking SpaCC8 to the determined 
standard within the plot boundn.­
ries. Suf!icient area for such 
parking spnces MS been allowed' tor 
in the standards set for the varioua 
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'1 

" 

...... ~h' 

Roads , 

~I 

/ 

.' 
" 

.. 5 -

Clas§ification and Standards 

a.' Primary,Distributor,. \' 
i. Design Speed 

ii. ~\Imber of Limes 
111. Traf'fic qapacity 

iv;. Overallreserve 
v. Width\ ot tarred/ 

grav.el surfâce' \ 

vi. Hirlimum gravel 
thickne~s 

vii. Plot aooesB 
. ' viii. Central reserv:a-

tion 
1 

'Kain Distributor. b. 

i. 
x 

Des{gn speed 
H. Number of lllnes 

iii. Traffic capacity >t? 
iVe Overall réserve 
v. Width of Tilrred/ 

,gravél surface 
vi. Ml.nill)WB gravel 

thickness 
vii. Plot ac6ess" 

c. Local Distributor. 

i. Desi,gn . speed 
ii. Number of lanes 

iii. Traf.fic capaci'ty 
• 1 OV'erall reserve l.v. 
v • Width tarred/ graye 1 .. 

surface, 
vi. Hinilllum grave'l 

thickness 
vii. Pl.ot êICcess' 

f 
. d. Access\Roe,d land 

, 1 Cul-de~sL\c • 
j\ • 
i. Design rpead 

ii. Number .'of. lanes 
"iii~ Traff~ Cllpacity 

iVe Overall reserve 
v. Width Tarred/gravel 

surfnce 
vi. Hinimum.gravel 

thicltness 
vii. Plot 'ncQOsà 

vii~. Cul-de...:'&ac lens!!!. _. 
1 ." .... -

65 Kph. 
Dual 2 or.} lane •• ~ 
6000 P.C4U pel" hour. 
}Om.,·to 4Om. 

0, 

, 
1Z/15m. (for two Lanes in each 
direction) 

t . 
~. 
Not permitted. 

4m. to Sm. 

.. 
60 Kph'; 
Single carriageway 2 lane or 4 lane. 
1500 p.e.u. per hour. 
24m. for 2- lane }6m. for 4 lane. 
6m/6.5m •. for 2 lanes. 

200mm. 
Not permi tted. 

• 
50'Kph. 
Single carriageway 2 lanes. 
500 p.c .u. pel" hour. 
20m. . . • 

Gm. 

200mm. 
pe-rmitted. 

" . ......... 
}O Kph. 
Single carri~geway 2 lanes 
50' to 100 p.c'.u. pel" hour 
12m. 

6m. 

150mm. 
permitted. 

.-209m.. maximum. 

N.B. oIn all the ab~!~_CASes tho~a~riageways 
central~1 ~ocatéd vithin the overall reserve. 

are to be 
~ 

e. Acéess Wal8' It was cleJ:ermined that such means 
of aecesa to plots was not - ,6/ ••• , . , 

• UiF • U -'---- -~;-'" 
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f. Sesregated Pedestrian 
Ways 

i. Ov~ rall. wid th 
ii.' Gravel.l.ed w:i.dth 

iii. Minimum gravel 
thicknes5 

g. Turning Space 
i.9ul-de-sac "heads" . 

h. Cross-fal.l or enmber 

i. Tarred roads 
ii. Gravel Roade 

j. 011rb Radius 
1 

11. Storm Water Drainage 

6 -

acceptable and sho~d not be utilised 
- , in the Second and subsequent Housing 

Programmes. 

\. 

,3m minimum. ' 
2m. minimum. 

100mm. 

15m. x 18m. hammerhead. 

\. 
1 in 40 
1 in 32 to 36 carriageway. 
1 in 25 shoulders. 

'1 

1Om. minimum. 
,/ 

, 

~ a. Method of drainag~ 
, 

Open channels, 

o 

" Higher side of road. 
1 

b. Position of channels 

c. Run off formula l :: !±2..72 
t + 30 where 

l ; intensity o~rainfall in mm. ' 

~ = 5 minutes. ',\ 

d. SidC? Drains 

i. Maximum permitted depth 

ii. 
of a side IV' ~rain 20~m. 
Minimum gradietit 1 in 200. 

iil. Maximum gradient Dependent on site conditiono and 

e. Velocity in Drains 

i. Minimum veloc{ty 
ii. Maximum velocity , 

f. Trnpezoidal. Drains 

i. Minimum base w!dth 
ii. Minimum aide s10pe 

channel treatrnent. 

. 
1m per second. 
3m per second. 

~ 

/ 

7/ ••••••• 
- 1 
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II 

g. Culver-ts 
, . 

i. Minimum culvert diameter 
ii. Thicknesa of concrete 

bed and surround. 
iii. Height of head 

valls 
i~. Width of cu~vert 

Water Supply 
Design Data. 

a. Per cnpitn average 
domestic consumption 

b. Peak load factor 

c. Minimum pressure in 
distribution system 

d. Maximum A'reseure in 
distribution system 

Pipee 

a. Type of pipe in 
reticulation 

, \ 

b. Type of pipe for, 
house connection 

c. Minimum'diameter of 
pipes in reticulation 

d. Hinimum diam'eter of 
service connection. 

Low CQst housing ') 
Medium cost housing) 
High cost housing ) 

e. Location of pipes 

Ancillary Fittings 
t 

a. \tIllter meters 1 

h. Bulk meters " 

c. lire Hydrants 
d. Air Valves 
e. Bluiee Valves 

/ 

• 1 

300mm. ' 

15Omm. 

?OOmm. ·m inimum • 
~F. with 4m. minimum width 
between head walls. 

1500 litres per plot per 
dny subjcct to·review in light of 
current studies. 

1Om. 

30m. (This fiaure should be 
regarded as a guide 
rnther than an absolute 
maximum.) 

Asbestos Cement pipes. 

Galvaniscd irone 

75mm. 

Ta be located in road reser-ve. 
1 

< 

Water meters to be provided to aIl 
plots. 
Bulk meters to he 1nstalled ~Ior 

each distribution district. 
Tc be at'mnximum intcrvals of 20Om. 
At aIl ,ridg~ points on trunk mains. 
At the junction of main teeaer and 

trunk mains. 
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Sewerage. 

Design Data. 

a. Rate of flov: 
Low cost housing , ), 
àetdlum cost holtsing) 
High cost housing ) 

b. Allowance for, schools 
c. Peak flow' 
'da Minimum velocity· 
e. Maximum velocity 
f •. Minimum diameter of 

house connection 
g. Minimum diameter of' 

sewer. 
h. Position of sewer 

Pipes and Joints 

a. Pipe mate rials 

b. Cover to sewer 
c. Pipe bedding 

d. Joints 

, 
"anholes and Inspection 

Chambers 

8 -, 

1 

8~ of water supply pel' plot. 

To be based on'student population. 
4 x Dry Weatber Flov. 
O.8m. per second. 
2.2m~ per second. 

{OOmm. [ 

1501l!m. 
The· sever will be 2m. from "the. 
rear of the plot. 

o 
Abestos cement, concrete or salt 

glazed pl.pes. 
1m. ta 1.2m. under traf'fic ~oads " 
Pipes below 450mm. diameter to have 
granular beds. 
All pipes above 45Omm. diameter to be 

embedded in concrete. 
Flexible joints except where 
• concrete 5urround is provided. 

a. Minimum depth of 1m. 
manhole 

b. Minimum depth of 50Omm. 
,inspection chamber 

c. Maximum spacing qf 9om. and at every change of 
manholes direction and gradient. 

à. Location of inspection 5m. inside rear of plots 
chambers 

e. Maximum spacing of 1 inspection chamber in each plot. 
inspection chambers , 

f. Construction of manhole. Pre-cast concrete rings or brickwork. 
g. Manho~e covers 'Cast iron lids or pre-cast concrete. 
h. Location of manholes 2 metres inside rear plot boundary. 

Minimum Gl'adient 

a. 

b. 
c. 

Lateral or house , 1 

sewe<!' 
Terminal lengths 
Kormal lcngths , 

1 in 40. 

1 in 80. 
1in 100. 

14. Engineering Specification The Committee·~s of the opinion 
that it would be in~ppropriate to 
consider the document a~ th1s 
stage • 
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Appendix B Caleulations 

... 
.Water Supply Options Caleulations 

Option: l 

" Quantity 

Tap outlets 

Total no. of plots-: 220 

cost/plot : 26.61 (Up $) 

Option : II 

Item Quantity 

200 mm 0 , pipe 296 

150 mm 0 pipe 482 

Tap outlets 36 

, 
Total no. of plots : 220 

, 
1 

cast/plot: 53.98 (US $) 

, , 

Unit Unit rate 
US $ 

me\ter 16.40 

no. 25.00 
1 

Total ...•..•.... US 

"" 

il 1 

Unit Unit rate 
US $ 

meter ' 16.40 

me ter 12.70 

no. 25.00 

Total •.... , . ' ...• US 

----,_ .. ------------~.-----------_.--.---------------

102 

Extended priee 
US $ 

4,854.40 

1,000.00 

$ 5,854.40 

1 
1 

. 1 
" 
î 

Extendea priee 1 
US $ 

4,854.40 

6,121. 40 

900.00 

$P, 875.80 

Ijl 



Option III 

( 
Unit rate 

Item Quantity Unit 
0\ US $ 

200 Imn ~ pipe 296 meter .16.40 

150 mm ~ pipe 58,2 meter ,12.70 

75 1IlIl. 0 pipe 1,332 meter 5-.50 

Firehydrants 6 no. 168.00 

Tap outlets 96 no. 25.00 

'- " Total •.•..•.••.• US 

Total no., of plots : 220 

eost/plot 104.45 (US $) 

Option : IV 
t -

Item Quantity Unit Unit rate 
US $ 

200 tmII '/J pipe 296 meter '16.40 

150 mm 0 pipe 582 ~meter 12.70 

75 tmIl0 pipe ' 1,332 meter 5.-50 

12 mm0 pipe 3,848 rneter 2.48 

~ 
~ 

Firehydrants no. 168.00 

Total •.•.•.•...• US 

Total no. of plots 220-

eost/plot 135.52 '(-US $) 

o 
" 

, " 

~ 

----------_._~~---'----- - ----------- "---,,," '! 
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; 
\ 

Extended priee '\ 

US $ 

4,854.40 

7,391. 40 

7,326.00 

1.008.00 

2,400.00 

$22,979.80 

Extended 
US $ 

4,854.40 
~ 

7,39..1.40 

7,326.00 

9,235.20 

1,008.00 

$29,815.00 

priee 

.. 

\ 

1 

1 
1 
1 
{ 
'. , 

1 
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Sa~tation options Cal cula tions 

Option l 

Item 

Pit digging 

squatting plate 
in conerete 

Quantity 

5 

cast/plot 37.50 (US' $) 

104 

\ 
Extended priee 

Unit 
Uni,t t;'ste 

US $' US $ 

cu.m~ 3.50 17.50 

no. 20.00 20.00 

Total. .• : ...•••• US~ 37.50 
;> 

_______________ ._, __________ .l_._ .... ______ ~ __ ~ ... __________ ~---·~~r~.~~ç;~-~~~--~~-------------
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Option IV 

Item ~uantity 

296,,, 

692( 

225 mm 0 pipe 

150 mm 0 pipe 

100 mm 0 pipe 

Mannoles 

Inspect,ion 
chambers 

2,572 

18 

16 

Total no. of plqts 220 
,<l 

cast/plot : 271. 64 (US $) 

l, 

Conveotional sewer 

" 

item Quantity 

375 mm 0 pipe 297 

225 mm 0 pipe 692 

150 mm 0 pipe 2,076) 

100 mm o pipe 496 

Manholes 18 -

Inspection 16 
chambers 

Total 00, of plots : 220 

cost/plot : 347.81 (US $) 

/" , 

105 

Unit 
Unit rate Extended priee 

" 
US $ aJS $ 

meter 25.50 7 .. 548.00 1 

! 
meter 16'.40. 1l.348.80~ 

, \ 
'11 , 

meter 13.70 35.2~6.40 

no. 238.00 4,284.00 ~ 1 
~ 

no. '84.00 1,344.00 j 

Total ...••.•... -.. US $ 59,761.00 
. 
1 

1 1 

- . , : 
) 

/ 
," l!Il 

1 
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, -
Roads and,Storm Draihage.Options Calculations 

Option : l 

Item 

Compacted 
earth 6m. wide 

Gravel 
150 mm tk. & 6W' 

Quantity 

588 

296 

Total no. of plots: 220' 

cost/plo~.; 37.56 (US $) 

Option II 

Item 

Gravel 150 mm tk. 
6 m. - wide" 

Tarmac 
6 m. wide 

, $ 

Quantity 

588 

296 

\ 
Total no. of plots : 220 

cost/plot 72.38~(US $) 

~ . 

Unit 

meter 

metër 

Unit rate 
US $ 

6.50 

15.00 

" 

t" 

Extended priee 
/US $ 

3,822.00 

" 4,440.00 

t • &,1 

TotaL •••••••••• US $' 8,262.00 
'\ 

Unit 

meter 

Unit rate 
US $ 

15.00 

" Extended pri ce 
US $ 

8,820.00 

\ 

~eter 24·9°, 7,104.00 

Total ........... US $15,924.00 

) , 

\ • 

( 
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Option: IV 

Item J Quantity 

.r 
Gravel 150mm tk. 1,152 
6m. wi 4a' 
Tarmac CO wide . 

8-84 1 

'TO~~P1Ots : 220 

cost p . : 174.98 (US $) 

~ion v 

Item Quantity 
r 

Tarmac 6m. wide "2,036 

. total no. of plots : 220 

" cos~tplot : 222.11 (US $) 

" 

Il, 

" ' 

Unit Unit. rate .Extended priee 
US $ US $ 

meter 15.00 17,280.00 

meter 24.00 21,216.09 

1 

Total. .. ~ .... ',' . US $ )8,496.00 

, . 

Unit Unit rate Extended 
US $ US $ 

meter 24.00 < , 
48,864.00 

Total ••• ~ ••••••• US $ 48~864.00 

r 

1 • 

:..." /;!,~I:~~!,.(;;;;T~~ ,;.:t' ,4 

" 
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Eiectricity and ,Street Lighting Options ClÜcu1ations 

Option : l 

Item ,. Quantity 

Eleetrleal 220 
connections 

Lamp posts 16 

Total no. of plots : 220 
l, 

~ cost/plot ': 39.34 (US $) 

Option: II 

Item 

v 
Electrical 

°QuantH~ 

eonllee tians -220 

Lamp posts 41 

~ota1 no. of plots : 220 

cast/plot 44.80 lUS $) 

J 

( 

, 
Unit 'un~ rate Extended priee 

, $ \ US ,$ .. 
no. , 135.84 . 7,884.80 

n6. 48.08 769.28 

Total ..••......• US $ 8,654.0S 

Unit 

no. 

no. 

Unit rat'e 
US $ 

35.'84 

48.08 

/ 
, J 

"Extended prlce 
US $' 

7.884.80 

1,971. 28 

Total. .......... '[;s $ 9,856.08 

,-

~ 

H 

\ ') . 

.. 
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~ 
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