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FOREWORD 

The Office of Housing and Urban Programs is pleased to make available 
this Handbook. The document is intended to serve as a reference manual 
for use by the Regional Housing and Urban Development Offices 
(RHUDO), the Office of Housing and Urban staff, AID coniultants and 
Host-Country counterparts in planning and reviewing site and unit 
designs for projects targeted to low-income beneficiaries. Examples of 
site design, unit design, expandable units (horizontal and vertical) and 
related infrastructure are included in the manual, which is highly 
illustrated with text being in bullet and short summary form. We intend 
to evaluate the handbook's usefulness over the course of the next year 
and would welcome suggestions as to its content and presentation. 

Peter M. Kimm 
Director 
Office of Housing 
and Urban Affairs 
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Chapter 1
 
Introduction
 

The Site and Unit Design Handbook is to be used primarily 
by the Regional Housing and Urban Development Offices 
(RHUDOs) of the Office of Housing and Urban Programs. 
The handbook is designed to assist the RHUDOs in 
orienting the preparation of sites and services and core 
house programs for Housing Guaranty (HG) financing. As 
most HG projects are prepared by host country institu­
tions or local consulting firms, it is anticipated that the 
handbook will be provided to these groups to assist in 
project preparation. It, general, the handbook will be 
extremely useful for all technicians and practitioners. The 
formulation of a handbook which is applicable world wide 
has necessarily required that the guidelines be restricted 
to general design principles. To provide a regional 
perspective, examples from Latin America, Africa, North 
Africa, and Asia have been provided in the text and 
annexes. 

Because of the potentially broad nature of the Site and 
Unit Design Handbook, it has been necessary to restrict 
the scope of the handbook to sites and services and core 
houses for AID's target group. Upgrading, for example, is 
an entirely different subject matter and is not treated 
here. Furthermore, because of affordability considera­
tions, design options for site and core house development 
must also be restricted. Expandable core houses have 
been imited primarily to horizontal and vertical expansion 
to two storeys. Other design options, such as the use of 
alternative dwelling unit construction materials are sub­
ject matters in themselves and have only been treated 
lightly. 

On the other hand, because site and unit design cannot 
be divorced from the project development process, 
general guidelines for housing policy, data collection, 
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programming, and site selection have been provided. As 
project development is a joint AID/host country process, 
it is important to clearly define AID's special concerns 
from the outset to avoid misunderstandings and delays. 

The handbook is concerned with site and dwelling unit 
design. Therefore, no guidelines have been provided for 
evaluating completed projects. However, it is believed 
that the fundamental elements which will result in a 
positive evaluation have been incorporated in the report. 
In addition, a separate document was prepared for PRE/H 
in 1977 for this purpose: "Evaluating Successful 
Low-Income Housing Projects in Less Developed 
Countries", PRE/H, Consultant, 1977. 

A. Shelter Policy Site and dwelling unit design is governed by overall 
ile shelter policy. In general, when AID and host countriesudeieelect to undertake a shelter project, it is to achieve 

several policy objectives. AID has been involved in urban 
shelter programs since the early 1960's. In 1973, with 
the Congressional mandate to focus AID resources on the 
poor majority, AID's Office of Housing, now Office of 
Housing and Urban Programs (PRE/H), defined its major 
policy as the fostering of national policy and institutional 
development in LDCs, with the ultimate aim of assisting 
in the development of a self-reliant shelter sector 
capable of providing affordable unsubsidized shelter to 
even its poorest citizens. Within this policy framework, 
the major objectives of PRE/H are as follows: 

1. 	 Basic Objectives 

a. 	 Affordable solutions. To ensure that low-income fami­
lies have access to secure land tenure, basic services 
and housing which they can afford; AID's target group 
is defined as those households below the median urban 
household income. 

b. 	 Sustainable delivery systems. To assist LDCs to deve­
lop institutions capable of sustaining a level of shelter 
production commensurate with the needs of the popu­
lation, with special emphesis on meeting the shelter 
needs of the urban poor. 
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e. 	 Financial self-suffiliency. To develop systems for 
financing sheitr and urban development with minimum 
subsidy requirements. 

d. 	 Private .scctar participation. To encourage and faci­
litate an increased role for the private sector in the 
production of low-cost shelter for the low-income 
population. This includes both a greater role for the 
households themselves as well as private developers 
and entrepreneurs. 

e. 	 Rational housing policy. To encourage the preparation 
and implementation of national housing policies that 
reflect the four preceding objectives and that provide 
a comprehensive, int rnally consistent framework for 
future housing activities. 

2. 	 Program Activities 

PRE/H's major instrument for achieving its policy objec­
tives is the Housing Guaranty (HG) program which has 
authorized more than $1.7 billion in HG assistance for 
167 projects in 44 countries. These projects primarily 
include sites and services, core houses and upgrading 
projects. As this project is concerned with the Lformer a 
brief description of these programs is provided. 

a. 	 Sites and services. The preparation of vacant land for 
productive shelter use through lot division and 
installation of water lines, sewage disposal systems, 
electricity, roads, and drainage. In a typical 
situation, this is followed by self-help or owner 
managed home construction. 

b. 	 Core housing. The construction of a rudirientary 
dwelling unit usually including a cooking area, toilet 
and washing'area, and a small multi-purpose living and 
sleeping area. The latter usually consists of one or 
two rooms. In many cases, readily available indigenous 
materials are used to reduce the costs of construc­
tion. 

c. 	 Community facilities and services. Primary schools, 
health clinics, and basic local markets are generally 
components of HG financed projects. However, other 
elements might include small-scale industrial and com­
mercial plots, manpower training centers, etc. 
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B. Shelter 
Programming 
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The Site and Unit Design Handbook provides guidelines for 
project development within the above framework. At the 
end of the handbook a bibliography is provided as well as 
a list of references of documents with subject matter 
beyond the scope of this handbook. 

It is the premise of this handbook that shelter 
resources and poten­programming concerning host country 

tial HG programs will have been carried out prior to spe­
cific project development. Host countries and AID will be 
concerned with shelter programming in a variety of cities 
and locations. In addition, host countries are preoccupied 
with shelter programming for a variety of beneficiary 
groups including but not limited to AID's low-income 
target group. PRE/H programming of shelter projects by 
city is a concern of regional offices during the for­
mulation of its country strategy. In general, the larger, 
most rapidly growing urban centers are selected for 
PRE/H projects because they: 

* Shelter and mist accommodate increasing numbers 
of the urban poor where needs are largely unmet 

" Require assistance in managing massive urban deve­
lopment 

" Are generally the most economically productive 
urban centers requiring shelter support 

" Provide a "forum" for low-cost shelter options 
which may be replicated in other urban centers 

PRE/H programming of shelter projects in secondary cities 
is also common. PRE/H is concerned with national urban 
policy issues and the national settlement system as a 
whole. Therefore, in addition to addressing basic needs 
and often long-standing deficits, these projects aim at 
supporting the economic growth potential of secondary 
settlements through provision of housing and infrastruc­
ture. As the Site and Unit Design Handbook is concerned 
with guidelines for development of specific projects, 
programmatic considerations will primarily concern: 
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* 	 The national scale of the project 
* 	 The appropriate project scale on each site 
* 	 The potential mix of income groups on each project 

site 
* 	 The mix of shelter options including plot and 

dwelling unit types 

1. 	 The National Project Scale 

HG projects tend to range between $10 and $25 million 
dollars and usually include a host country contribution of 
up to 33 percent of total project funding. In project 
terms, between 2,500 and 6,000 plots and core houses 
could be financed with these funds. The impact and 
desirability of this range will depend upon the country 
and urban setting envisaged. 

A typical settlement of one million population that is 
growing at an annual rate of 6 percent per annum must 
accommodate an average of 64,000 persons per year over 
a three-year period. This translates into roughly 12,700 
households. If AID's target group is considered as those 
households between the 20th and 50th percentiles on the 
settlement's income distribution, about 3,800 households 
would fit into this group. Thus, if $10 million finances 
about 2,500 plots and core houses, such a project could 
finance about 70 percent of one year's requirements for 
this group. However, since projects usually require at 
least three years to complete, a $10 million project 
would satisfy about 22 percent of the average annual 
requirements over three years. 

If one considers that many countries have primary 
settlements with populations over one million and several 
secondary cities of t00,000 population or more, it is 
clear that HG projects can have a substantial impact on 
meeting shelter needs in a given country, but that they 
are, except in rare cases, not large enough to fully 
satisfy demand. Therefore, HG projects are fundamen­
tally aimed at providing prototype shelter programs that 
can be replicated on a larger scale in diverse Iccations 
by host countries while having a substantial impact in 
addressing shelter needs. 
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The amount of HG financing, though directly related to 
need, is governed by other factors. These include the 
sum that PRE/H can authorize on an annual basis 
($150 million for all countries), the economic and debt 
situation prevailing in a given country, and host country 
commitment to low-income shelter. 

2. Appropriate Project Scale by Site 

The choice of an appropriate project scale by site is an 
important project consideration. Generally, single projects 
of several thousand plots must incorporate major improve­
ments in service capacities. This usualiy involves the 
provision of off-site infrastructure and facilities at a 
community scale (secondary schools, hcspitals, etc.) 
Though economies of scale might come into play, such 
large-scale projects are generally more costly on a per 
capita basis and implementation is slow. When heavy 
investments in several sectors are required, coordination 
for investment planning and contracts is a time-co.'3uming 
process. Large single projects are also more risky due to 
potentially poor choices in location, contractors and 
marketing analysis. 

In a major urban setting the choice of two or three sites 
Involving 1,000-2,000 plots is recommended. Generally, 
these can constitute urban extension projects which do 
not require upgrading of infrastructure capacity in the 
project area. They also may rely temporarily on com­
munity facilities in surrounding areas while those on the 
project site are being constructed. (As construction of 
these elements is dependent upon other Ministries they 
are usually the last to be completed.) Smaller urban 
extension projects also have the distinct advantage of 
relative proximity to existing commerce, services, and 
other activities which are very slow in maturing in 
large-scale projects. Smaller projects, in addition, will 
likely involve several contractors and spread the risk of 
contracting difficulties. In general, these projects will 
result in better delivery, better supervision and better 
cost control. 

The choice of two or three project sites will reduce the 
risk of poor marketing analysis and management. On the 
other hand, it is important to avoid more than four sites 
in the same city since these become difficult to manage 
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and coordinate and may result in some loss in economy of 
scale. 

The same principle is true in secondary cities. Secondary 
cities projects usually involve a single implementing 
agency but a multitude of contractors and subcontractors; 
thus, they are difficult to manage and implementation is 
slow. As secondary cities are smaller, one or two pro­
ject sites are recommended. In these cases, the risk of 
poor locational choices is less great. 

3. Appropriate Mix of Income Groups 

AID's target group will actually consist of a number of 
subgroups which are generally found in existing low 
income communities. Thus, by providing a range of 
shelter options according to income, some mix will take 
place. The desirability of mixing income groups will 
depend on cultural considerations in a given country. As 
a rule most countries prefer to avoid large concentrations 
of strictly low income shelter. Furthermore, in existing 
communities low and middle income groups tend to reside 
in close proximity to one another due to limited shelter 
options for these g!,)ups. The association of low and 
middle income groups in projects also provides an oppor­
tunity for cross subsidy which will assist in making 
shelter affordable for the lowest income subgroups (i.e., 
20th to 30th income percentiles). 

Incorporating middle and high income groups in projects 
has the disadvantage of consuming a larger share of 
resources per plot than fa low income shelter. Thus, 
care must be taken to avoid the excessive deployment of 
resources for these groups. As a rule in keeping with 
shelter policy objectives, limited public resources should 
be concentrated on lower income groups and should not 
be used for shelter involving households above the 75th 
percentile of household income. 

4. Appropriate Mix of Shelter Options 

Mix of income groups and shelter options on a project 
site must reflect the differences in levels of service for 
each group. Provision of different levels of service is 
generally not economical if the mix is too thorough 
(i.e., at the plot level). Rather, it is advisable to mix 
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pockets (or blocks) of different shelter options/income 
groups in order to vary levels of service and plot size. 

These elements are discussed more fully in Chapter II in 
the section dealing with site planning and iesign. Annex 
D shows examples of site development m( 'des in which 
consideration of e,propriate mix has been given. 

5. Case Examples of Urban She*"r Programming 

In Table I-1, an illustrative annual shelter program 
(between 1983-1986) for Abidjan, Ivory Coast is pre­
sented. The table was prepared during a Shelter Sector 
Assessment for the Ivory Coast. 

Shelter sector assessments provide an opportunity for 
broad based programming which can be further elaborated 
by the host country. It is noteworthy that the table 
includes distinctions by income group including: 

" Shelter needs 
" Monthly ppyments/financial terms 
* Site development costs 

* Standards (land and units) 
* Investment requirements 

The table demonstrates that shelter solutions can be 
developed for a wide range of household income at full 
cost recovery. In the table, it is assumed that households 
with incomes of 40,000 FCFAI and up will be provided 
with credit for plot acquisition and housing construction. 
The table also indicates that if current loan terms could 
be extended from 10 to 15-year duration, larger plots 
and core houses would be affordable. No downpayment is 
considered in the program as it is assumed that household 
savings would be required for utility connections, 
installation of septic tanks or cesspools and various 
taxes. 

1 Us51 equals FCFA 406.85 on November 17, 1983. 



TABLE I-1
 

ANNUAL SHELTER NEEDS, AND AFFORDABLE PLOT AND DWELLING
 
UNIT STANDARDS FOR ABIDJAN (1983-1986)
 

Awerage Annyl 
Population 

Grouth 
1911-191i 
180.000 

Inc"& Group 
Share Population 

Monthly 
Inco* 
FCFA 

Affordable 
Monthly 
Payment 

Possible 
Loan Amount 
At 13 Percent 
Over 10 Years 

FCFA 

Il 

Affordable Monthly 
Payment 

Ill) 
Possible 

Loan Amount 
At 11 Percent 
Over IS Years 

(ill 

Affordable Physical 
Standards 

fill 
Annual Annual 

Investment Number Of 
To $ict heeds Duelling unit 
Iy Income Group Needed By 
Billion FCFA Income Grou 

I 
Populatsr.$ Households 
By Income By Income 

Gr...p Group 
Share 
I 

CUM 
I 

Percent 
of 

Intoe 

Amount 
Month 
FCFA 

Plot 
Silo 
M 

Land 
OEVM, 

CosIt/A 
MFCFA 

O.U. 
Silt 
K 

Constr. 
Coiq Per 

" 
fCfA FCFA 

Plot OCYNT 
Sije CosI/"A 
M 1FCFA 

Duelling
Unit 
Slie 
H 

Constr. 
Cost 
Fir 
H Billion FCFA 

S1.600 11714 16 40.000 20 8.000 535.795 100 12 20 20.000 132.290 160 12 20 20.000 5.4 1.8SO 
IM.S. - 4.21 32 

32 68.000 20 11.900 791.000 160 12 20 2S.000 940,531 11S 1Z 30 25.000 

S7.600 I1.01; 32 43 1 3.000 20 14.150 981.000 160 12 30 25,000 1.151.123 200 12 3S 25.000 1.I 5,884 
IH.S. 4 S.2) 

14 35.000 20 17,000 1,135.570 180 12 35 25.00 1.343.616 200 12 42 25o000 1.0 S.19z -

31.800 4.341 21 70 100.000 20 20,000 1.333.000 160 23 35 25,000 1,572.840 200 23 40 25,000 2.2 1.384 
IH.S. a 1.51 

?a 130.000 25 32.900 2.202.000 300 23 45 30.000 2.600.292 300 23 50 35,000 4.1 1,541 

35 ISO.000 21 4S.€b. 3.013.900 300 30 54 35.000 3.556.631 360 30 64 3S.000 L.1, 1.35 

II.0.. 613 10 115.000 29 50.000 3,348,000 310 30 10 35.000 3.951.812 350 30 70 3S.= 4.4 1,110 

200.000 30 60.000 4.0,.500 325 30 s0 35,000 4,742.17S 315 30 95 3S,000 3.1 530 

95 250.000 30 5.000 5.023.000 400 30 100 35,0O0 59271718 415 35 110 3S.000 3.2 553 

.0 
I(.S. 

1800 
• S) 

0 250.000 TOTAL 40.5 zSS37 

IH.S. a Household Slit) 

(U.S. 111 equals FCFA 406.15 on November 1 . 1933) 
Source: PAOCO Analysis baled on PDA Incom Update 11932) and Current Financial Conditions. 
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C. Data 
Elements 
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To finance the schematic program indicated, an annual 
investment on the order of FCFA 25.6 billion would be 
required. This would exceed the public investment in 
housing and urban development that is likely to be made 
available fcr Abidjan. Thus, private investment would be 
required to complete the program. Generally, it was 
suggested that public funds be used to finance plot 
acquisition and housing construction for households earning 
between FCFA 40,000 and 130,000 that are least likely 
to be eligible for credit by private banks. Higher income 
households, including civil servants, would thus rely on 
private banks for financing. 

There are two principal areas of concern regarding data 
requirements: (1) urban and (2) shelter specific. PRE/H 
is now conducting Urban Development Assessments (UDAs) 
in countries which could be eligible for HG financing. 
The UDAs provide an overview of the drban sector, 
including relevant institutional actors, policy issues and 
an analysis of the settlement system. Data collected 
during this exercise is helpful in determining which 
settlements require priority support. With respect to 
identification of shelter projects, key concerns would 
include: 

0 Growth policies or potential for settlements 
* Physical development constraints in settlements 
0 Requirements for urban facilities 

Further information on UDAs and data requirements can 
be obtained from PRE/H (UDA Guidelines). Also see 
Appendix C, Table 1. 

Shelter Sector Assessments will provide most data 
required for an understanding of the sector as a whole 
and the full spectrum of income groups. This Handbook 
will be concerned with data which will be essential for 
project design. As AID's target group is defined as 
households below the median urban household income In 
each project location, data requirements will be limited 
to this group. On the other hand, projects should be 
designed with a range of solutions that are affordable by 
AID low income target groups. Experience has shown that 
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households which can realisticaly , ford sites and ser­
vices plots and dwelling unit financing will range be the 
20th and 50th percentiles on income distribution. Where 
possible, data should be collected that will permit alter­
native plot and dwelling unit types for subgroups such as 
between the 20th and 30th, 30th and 40th, and 40th and
 
50th percentiles. Data distinctions should also be made 
by tenure status. Generally, data regarding renters and 
owners is quite different. A data checklist to be used for 
designing low income housing projects follows: 

1. Household Data (by subgrnup and tenure status) 

* Size
 
0 Head of household age:
 

percent of households in 25-30, 31-40, 41-50 
age groups 

* 	 Income:
 
average household income
 
head of household income
 

household head's share of household income 

share of income of head and household from 
regular employment 

0 Expenditures (share of monthly household income): 

average share of income for shelter including: 

-- rent, improvements and maintenance 
-- taxes 

-- utilities 

transportation (note effects of shelter location 
on transport costs) 

* Employment 

stability or regularity (Percent of households in 
each subgroup. Denotes salaried employees or 
self-employed workers with regular income): 
-- head of household 

-- spouse 

-- spouse and head of household 

-- female heads of household 
* 	 Household savings
 

percent of income saved per month
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2. 	 Levels of Service 

Service level data should be complemented with obser­
vations on the limitations and regularity of service 
provision. Costs of recent services should also be 
identified, including off-site extensions, where 
necessary. 

Water supply (in percent of households): 
with individual water connections 
with direct access to water supply (i.e. ren­
ters) 

. using public services (public water fountains) 
using private services (vendors) 

* 	 Water consumption (liters per capita per day) 
* 	 Electricity (in percent of households): 

•. 	 with individual connections 
with direct access to service 
with secondary and tertiary street lighting 

* 	 Electricity consumption (kilowatt hours per capita 
per month) 

0 Sanitation (in percent of households): 
with water borne sewer connections 
with access to water borne sewer 
with pit latrine or other alternative systems 
households with private and communal facilities 
households sharing facilities 

*Circulation: 
households with direct access to paved and 
unpaved roads
 
households with direct access to paved and 
unpaved pedestrian paths 

.. area of circulation space in community 
Storm drainage: 

access to drainage systems 
subject to flooding 

* Garbage disposal: 
public service type (individual lot, community 
bin, etc.) 
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service (daily, weekly, etc.) 
adequacy of service 

9 Public transportation 
areas served 
cost In distance from city center per trip 

0 Emergency services (with/without easy access): 
fire 
ambulance 
security 

3. Dwelling Unit and Plot 

0 Plot size (housing type or community average) 
0 Number of persons per plot 
0 Area per person per plot 
* 	 Number of dwelling units per plot (assume one 

household per dwelling unit) 
* 	 Size (area of units and rooms per household, 

number of rooms per household) 
* 	 Dwelling unit area per person 
* 	 Construction material (percent by type and esti­

mated replacement cost per square meter) 
* 	 Construction (percent with full or partial self-help 

construction) 

4. 	 Community or Housing Type Standards 

Land use areas (percent of total area): 
residential area 
public facilities 
private commerce (independent of housing) 
circulation 
open space
 
vehicular parking 

Health: 
average areas of dispensaries and clinics 
service ratios (population per unit) 

Education: 
average areas of primary and secondary schools 
service ratios (population per unit) 
Inventory of classrooms 
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existing absorption capacity 
hours of utilization 

Market: 
average size 
paved or unpaved 
service ratio (population per unit) 

5. 	 Household Priorities 

0 Infrastructure: 
order of importance: water supply, electrical 
supply, street lighting, paved roads and 
pedestrian paths, storm sewers, garbage disposal 

0 Community contribution: 
. willingness to contribute in-kind 

Social infrastructure: 
order of importance: schools, health facilities, 
market, commerce, security 

* 	 Dwelling unit: 
preferences: option for ownership renting,
 
subletting, etc.
 
type: single storey (common wall, etc.), walk­
up, etc.
 
construction material (quality, uniformity, 
regularity in supply) 
private or communal use of sanitation facilities 
private or communal use of kitchens 
household sharing of dwelling units 
degree of privacy 

6. 	 Physical Data from Measured House Plans in Existing 
Neighborhoods. (See Figure 1.1 and Annex A) 

In Annex A methodologies for target group identification 
and data collection are presented. The thrust of these 
methodologies is that good project design must grow from 
a full understanding of the existing nature and conditions 
prevailing in target group communities. 
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D. Site Selection 


Figure 1.1 shows measured house plans in Port-Au-Prince, 
Haiti. In each case, a small site plan, house plan and 
section are provided along with a basie data set on 
households and construction. 

Site selection is a crucial element in the development of 
sites and services projects. Poorly chosen sites can result 
In: (1) considerable project delays (i.e. iie to long 
acquisition process); (2) poor marketability 'i.e. due to 
undesirable location); and (3) unanticipated development 
cost (i.e. due to unstable soil conditions or uneven 
topography).
 

In Figure 1.2 a matrix for evaluating sites is presented. 
Completion of the matrix will involve repeated site visits, 
an Inventory of existing services, and research on soil 
conditions. 

In Figure 1.3 a modified matrix is presented which was 
used in the evaluation of potential project sites in 
Abidjan, Ivory Coast. The selected sites are noted in 
order of preference.
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FIGURE 1-2 

SITE SELECTION MATIIX 

*SELECTION 	 SITES 
CRITERIA 
 4 

1)Acquisition status 	 (yes or no)

(i.e. expropriated)
* 	land 
* crop
 
buildings
 

• tenancy statue
 

2) Land Cost 	 (cxst/0 2 ) 

3)	Proximity to existing (distance)
 
infrastructure (w/adequate
 
capacity
 
' water
 
• electricity
 
0 sanitary sewer
 
0 storm sewer
 
0 transport services
 
• primary access road 

4)	Proximity to social services (distnce)
 
(w/adequate capacity)

• schools (primary)
 
" market and basic commerce
 
" dispensary/health unit
 
* 	clinic or hospital 

5)Ese of development 	 (yes or no)
a slope less than 5 percent
 
0 direct access to site

* 	site unoccupied 
• adequate area
 
a no need of extensive grading 

6)Sail conditions 	 (yes or no) 
o stability/ease construction 
* 	adequate depth
" 	suitability for sanitation
 

alternatives
 
* no need foundations deeper
 
than 1-2 meters
 

7)	Environmental concerns/natural (yes or no)
 
hazards
 
0 ejbject to flooding

0 wind and dust storms
 
a earthquake 

8) Distance to employmmnt centers 	 (distance)
 
a city center
 
a principal industrial zone
 
0 small-scale employment centers
 
* 	port or other 

*Inselecting settlements additional criteria should be employed (i.e., growth
 
rate in population and employment, tax basis for coat recovery, size of indus­
trial base, etc.)
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FlIIJIE I-J
 

ABI3AN SUI-PROJECT SITE SELECTION CRITERIA
 

Abobo Abobo singer-
Vldm~ s- NLennM Part Nard- Abobo Derriere Any.. Akouedo vile 

Sit"s Possible iife Nord Boust Quest OJ!iL lee Rails K.18 Nord Et 

Rwk: (Four 
Preferred Site.) 	 1 2 3 4 

Evaluation Criteria 

Degree 	 of Expropriation 

- Lend N Y Y N N N N N N 
- Plantation N Y Y N N N N N N 
- Building - - N N NN - -

Proxiiaty to lnfre­
strueture Network@ 

-Water 	 N Y Y Y N N N/Y N Y 
- Electricity N Y Y N/Y Y N N/Y Y Y 
- Samee N 1 N N N N N N N 
- Transport N Y Y N/V N/Y N N/Y N N 

Proxiity to Services 

-Comerce N N/Y Y Y N/Y V N N Y 
- Schools N Y Y N/ N/Y - N N/Y N/Y
-Health facilities N Y Y N/Y N/Y Y N N/Y Y 

Ease of Developmnt 

-Eas N/Y Y N/Y N/Y Y N Y Y 
- Drainage networks N I 

in place Y N/Y VY Y Y Y y y y
-Unoccupied 	 Y Y N/Y N/Y V N V V V 
- Sufficient area Y Y N/Y N/Y Y N/Y Y Y Y 

Distanc, to Eoployent 
Zon@e 	 (kin.) 

- Platesu 25 14 15 16 15 14 22 14 19 
- Youpougon 39 5 29 20 19 18 15 17 22 
- Port 17 19 7 21 20 19 27 20 25 
- In strial zone 19 21 9 24 23 22 30 22 27 
- Port anco Project 39 a 29 21 29 .19 27 17 22 

N n No; YZ Yes 

*Note 	 Physical configuration of city and lack of available sites result in higher than generally
desired distance to employment centers. 
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Chapter I1 
Site Planning and 
Subdivision 
A. Introduction Site planning and subdivision follows the programming 

steps, target group identification and site selection 
outlined in Chapter I (and Annexes). It represents the 
important task of first reflecting how people live and 
establishes a physical framework for all activities on the 
site. 

The following gives the sequence of decisions which leads 
to the preliminary design options: 

0 	 Site selection (area, attractiveness: see I.E) 
0 	 Identification of existing access points to be kept 

in the design, such as access to main roads and 
the city center and access to adjacent settlements 

* 	 Identification of infrastructure connection points for 
sewers, water, drainage, and electricity 

* 	 Subdivisions of site into zones of homogenous 
topography (slope, natural drainage zones) 

0 	 Determination of the range of preferential direction 
for streets and network in each topographical zone 

* 	 Design of main circulation and infrastructure lines 
* 	 Selection of types of circulatio7. pattern based on 

performance 
* 	 Design of layout 

B. Land Use 1. ]Functional Categories 

Standards and Land use is generally broken into broad functional cate-

Guidelines gories or into specific types: 



22 Office of Housing and Urban Programs 

Broad Specific
'Private Residential 

Commercial 
Small industry
 

Public 	 Circulation
Open Space
 

Semi-public 	 Schools
 
Health
 
Community faciltLities 
Religious
 

Semi-private 	 Land held in condominium
 

Plans usually distinguish between land uses in specific 
terms whereas graphs and tables give broad categories. 
Not only must all land in a project site be given a 
designated use (Figure 11.1) but proper controls should be 
established to define its territorial extent, encourage its 
intended function and allow for its maintenanc3. These 
controls can take legal, social or physical forms in iden­
tifying users and responsible agents. 

2. Land Use 	Standards 

Determination of percentages for land use may be derived 
from existing urban norms, official regulations or recom­
mended figures. 

a. 	 Land use percentages in existing communities will 
reflect local customs which deserve strong con­
sideration but may vary in their applicability to sites 
and services/core housing projects since these have 
experienced encroachment and densification or disre­
gard offic!al regulations. For example, an average 
percentage for eight squatter settlements in El 
Salvador shows that residential land use has been 
maximized at the expense of space needed for public 
facilities. 

Land use El Salvadort
 
Residential 81.2=
 
Circulation 18.5%
 
Schools 0.3%
 

Soursc: tPADCO, et al. "A Program for 
the Integrated Improvement of 
Critical Metropolitan Areas in El 
Salvador. 1978. p.VI-lO. 
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FIGURE 11-i
 

LAND USE PLAN
 

Slow cost housing (sites & services) 

Slow cost housing (Min. of Housing) 

middle Income housing\. !4 	 town centre 

• 	 ,--, parking 

C 	 community facilities 

M 	 shopping 

secondary school 

school recreation area 

Stown recreation area 

community recreation area 
Industry 

• ' 	 drainage 

Source: 	 Building Research Establishment, Department of the 
Environment. Third World Urban Housing: Aspirations, 
Resources, Programs, Projects. London. 1977. p.241. 



24 Office of Housing and Urban Programs 

b. 	 Official regulations often establish standards which are 
unaffordable by low-income households since they 
derive from Western or developed nation conditions 
(i.e. less land use for private amortization and more 
for public) or to the overall urban area rather than to 
primarily residential extensions such as are sites and 
services and core housing projects. Nonetheless, 
official regulations on land use may establish irrevo­
cable standards which must be followed, or in some 
cases, changed through legislative prcesses. Below 
are examples of official standards which result in a 
high percentage of public space and high development 
costs: 

Land use El Salvadort Eqy ttt 
DUA R8 PP 

Residential 39.7% 41.7% 
Circulation 32.5% 33.3% 
Community facilities 7.9we 16.6%
 
Commercil 6.6% 1.,
 
Recreation/open space 10.0% 7.1% 

Soure: tPADCO, dt al. "A Program for the
 
Integrated Improvement of Critical 
Metropolitan Areas in El Salvador. 1979. 
p.VI-10. 

t"PADCO, et al. "National Urban Policy Study", 
Final Report-Appendices, Volume 2. Cairo.
1982. p.135.
 

It would appear that residential land use In both these 
official standards is not suitable for LDC sites and 
services projects. Circulation and combined other 
public arnd semi-public land use result in more suitable 
Europe and UE.. standards. 

a. 	 Recommended or pre!tared land use percentages vary 
depending on geograptical area, project size and 
lu.ation, level of existing community facilities, popu­
l0tion density and the levels of affordability and cost 
recovery to be attained. The following are recom­
mended standards from two studies and a general 
range of standards for project review: 
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Land use Pakistant l1tt l 

Residential 
Circulation 
Community facilities 
Commercial 
Recreation/open space 

50% 
15-30% 

10% 
a-12% 
5-7. 

57% 
201% 
151 

8% 
-

50-60Z 
15-30 
5-15% 
3-5% 
5-10S 

Source: tPAOCO, et al. "HETROVILLE: Low-income 
Settlement in KARACHI." Final Report Karachi. 
1977. p.134. 
ttPADCO et al. "NUPS", Volume 2. Cairo. 1982, 
p.135. 

3. Public vs. Private Land 

The provision and maintenance of public land involves 
costs during development and operation which must be 
amortized either by the private landholders or through 
public subsidies and as funds for 3uch lands are scarce, a 
rule of thumb should be minimization of public land and 
maximization of private land. 

Population density has an effect 
Generally, as densities increase
tive correlation with land used 

on land use percentages. 
there is a low but posi­
for circulation due to a 

greater frequenr'y of 
decreasing sized plots. 

accessway provision to the 

L". D * 

, . , 

%44"l. 

Since residential land use is usually determined by the 
subtraction of all other uses from the total land area, 
this increase of circulation land use means a decrease in 
residential land use. A recent study of . wide range of 
physical layouts shows that as gross densities increase 
from 50 persons/ha to 1,000 persons/ha, residential land 
use decreases from 60% to 50%, and circulation land use 
increases from 20% to 30%.2 Also, as densities inerease 
through the use of smaller plots, publicly provided open 
space becomes increasingly necessary to substitute for the 
on-site losses, and more schools and other community 
facilities are needed to service the increased population. 

2USAD) Office of Housing. Squatter Settlements and 
Housineg Policy: Experiences with Sites and Services in 
Colombia. Washington, DC. 1980. p.134. 
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4. 	 Recommended Gross DensiLas for Sites and Services 
Projects 

There are significant regional variations in recommended 
densities. Projects in sub-Saharan Africa usually fall in 
the least dense ranges while those in Latin America, 
North Africa and especially South Asia will fall in the 
higher ranges. These variations reflect the availability 
and costs of land, local customs (especially regarding 
privacy), and the economic level of the target popula­
tion. 

The following recommended densities are derived from 
various planning studies: 

5ource Denait lea 
UAWO ZU-NUO p/ha
HIT 200-600 p/ha 
OAS 	 600 p/ha
 
MPS (Egypt) 140-280 p/ha
DUA (El Sal.) 384 p/ha 

The tradeoffs involved in variations of gross densities are: 

* 	 At lower densities, more private land is available 
for development and maintenance amortization but 
for a higher income target population 
At higher densities, less private land is available 
for amortization but for lower income target popu­
lation 
Also at higher densities, land used for circulation 
increases but plot servicing and infrastructure 
becomes more efficient 

Although the above density standards are indicative for 
sites and services projects, it is important to adjust them 
in consideration of host country density data in existing 
communities. In Port-Au-Prince, Haiti, for example, a 
sites and services project used a density of 800 persons 
per hectare while densities ranging between 1,500-2,000 
persons per hectare were common in already developed 
communities. 

5. 	 Project Size 

Project size also has an effect on land use percentages. 
The smaller the project, the fewer public facilities will 
be needed to service the site. In a small project, it may 
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be possible to use off-site commercial, educational, 
health, open space and other community facilities rather 
than providing them as a project cost. Likewise in a 
small project, the additional burden on existing infra­
structure may be negligible. The advantages of urban 
infill and extension projects were discussed in I.C.2. Of 
these, the likelihood of smaller sites ,being available with 
access to existing services is an important consideration. 

Conversely, in smaller projects, it may be desirable to 
include community facilities and infrastructure designed to 
service a larger population If the surrounding neigh­
borhood and community are lacking in these facilities and 
the appropriate financial instruments can be devised. For 
this reason, it is necessary to survey the level of public 
facilities and infrastructure available to the project site 
and to take into consideration the impact that additional 
project population will have on the larger urban area. 

6. Components of Land Use 

Listed below are the main components of land use appli­
cable to sites and services projects. 

a. Residential 

* Planning considerations: 

higher residential land use percentages equate 
with lower densities and larger plot sizes 

small project scale enables a higher percent of 
residential land as fewer public facilities and 
land uses are necessitated 

" Economic considerations: 

produces revenue through plot charges and 
direct taxation and is primary instrument for 
development cost recovery 
higher residential land use percentages mean 
lower public costs overall; however, at low 
densities less efficient utilities and service 
delivery will act to diminish advantages in cost 
recovery
 

* Development control: 
development regulated by land use codes, 
building codes and tenure arrangements 
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b. Circulation 

Planning considerations: 
includes both vehicular and pedestrian 

.. _higher circulation land use percentages equate 
T- t twith higher densities and smaller residential plot 

sizes as frequency of access increases; thus, 
rights-of-ways in residential areas for vehicular 
and pedestrian access should be held to a mini­
mum 

.. with some designs such as cluster blocks, 
distinction is made between through-circulation 
and access-circulation: 
-­ through-circulation: streets for vehlles or 

vehicles and pedestrians that primarily serve 
a large number of people going from one 
part of the city to another and secondarily 
provide access to plots on their sides; they 
are usually long and conne-ted at both ends 
with other circulation lines, and should be 
on public land 

-- access-circulation: dead-end (150m maximum 
length) or loop streets (200m maximum 
length) or walkways serving a limited number 
of people as access to the abutting plots; 
they are usually short, connect to other 
lines of access circulation and should be on 
private or semi-private land, if at all 
possible 

Economic considerations: 

costs of secondary and tertiary circulation are 
generally recovered through plot charges while 
part or all of primary circulation is frequently 
supported by public subsidy 

Development control: 

.. public control over design and regulation 

c. Commercial and small Industry 

Planning considerations: 
formally provided, usually In central locations 
or along primary access routes at neighborhood 
and larger scale 
at plot and block scale, development will 
usually be spontaneous and informal 
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Economic considerations: 

_. project plan should facilitate non-polluting cot­
. It_- tage industries in residential areas as they are 

-U--Mvl a potential source of income generation that 
$V#~AMmay assist in cost recovery 

Development control: 
We",. % .. development regulated by building codes and 

io 0&tenure arrangements 
+ - '- d. Open space and recreation 

• Planning considerations: 
.frequently proximate to schools and 	 included in 

, ,AI 	 overall school or community facilities land use 
'N 	 percentages 

higher densities require greater overall land use 
percentage to substitute for lack of on-plot 

L i -

"? --. -open space
 

.. Ipoor location and sizing, misunderstanding of 
eventual users and function, and lack of effec­
tive controls over maintenance and operation 

aacaa.AwI 1M can generate land waste or misuse (i.e. open 
4- spaces turning into garbage dumps or squatter+ 

A 'developments)
 
a Economic considerations:
 

may be charged to beneficiaries as plot cost 

* Development control: 
WWS,--.-	 .. public ccntrol over design and regulation 

+ +
 
COMMMA Patt"fM. LMESSWAIE e. Schools
 

LAN VAUN 06AUAM
 

* Planning considerations: 
Sources . higher densities require a greater frequency of
Caminoe, H. & R.Goethert. 

schoos
Urbanization 	Primer. 
Cabridge, A. 1978. p.101. .. 	 average of 5,009 people requires one primary 

school 
average of 20,000 people requires four primary 
schools and one secondary school 
averages will vary depending on rates of school 
attendance, age composition of service popula­
tion, birth rates and density of project 

* 	 Economic considerations: 
development and operations costs are generally 
borne by government agency in charge of edu­
cation but may be recovered in plot and user 
charges
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-	 taTIda_ I - *" Development control: 
- -.. 	 .. public control over design and regulation 

" DR 	 f. Health facilitiesk 

J 16 	 Planning considerations: 
", includes clinics, first aid centers and the like 

.. .. may be combined with general-use community 
" " facility (i.e. meeting hall, social club, school) 

", •• when facilities are planned, maintenance and 
operation responsibilities must clearly be 

- " established, as well 
, •Economic considerations: -.- '. ... f Z•.development operations costs generally'..:....'> 	 and are 

-. r..borne by government agency in charge of 
,,emy 'P.29'9 health, but beneficiaries may support land and 

, , , -.-- infrestructure costs 
Development control: 

over design and regulation
t-•• public control'0 Lw:I,W1 


,---A!. - g. Other community facilities
 

... - Planning considerations: 
Community centers, project administration, 
meeting halls and other government facilities 

-may be included in large scale projects depend-
Ing on need and potential for cost recovery 

includes markets, especially at neighborhood and 
Source: larger scales 
Building Research Establish- Economic cecn.ierations: 
ment, Department of the Envi­
ronment. "Third World Urban .. development and maintenance costs are usually 
Housnln: Aspirations, covered bi public agencies and partially reco­
R__ources Proqrams vered thrG-igh user fees 
rect. London 77. Development control: 

public control over design and regulation 

C.. Site 	 1. Module Hierarchy 

Development For planning purposes, urban areas can be broken down 

Modules into discrete modules which can be repeated to form a 
site plan. These modules are generally defined by planned 
populatian size, school requirements, geographical area, 
or elements of a social or administrative nature. Below is 
a table showing the hierarchy of modules and a brief 
description of each type of module. 
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Planned 
Nodule Populat'on School Geographical
 

Size Requirements Area
 

Commity 20,000 1 secondary 50-150 ha. 
Neighborhood 5,000 1 primary 10-25 ha.
 

Block 250 - .5-5 ha. 
Plot 10 - 20-400 m. 

a. 	Community. A grouping of neighborhoods proximate to 
each other, under the same sort of governmental 

'i ,structure, and of a sufficient size to warrant large-
Iscale 	 common facilities serving daily and weekly needs 

-- for a potentially extra-community p pulation. 

- - b. Neighborhood. A grouping of blocks bounded by 
': 9 0 natural, social, or administrative boundaries, con­

i za taining a sufficient number of people to warrant com-

cOWN#NITY mon facilities serving daily needs. 

c. 	 Block. A grouping of individual plots bounded and 
served by public roads and walkways. 

d. 	 Plot. A measured parcel of land having fixed boun­
daries and direct access to public roads or walkways, 
and usually tenanted or owned by one family. 

2. 	Relevance of Design Modules in the Design Process 

- Modules provide an organizational structure which 

clarifies functions and relationships between dif­
ferent land uses 

* 	 Modules provide for unit replication and consequent 
reduction of effort in the planning and design pro­
cess 

3. 	 Community Module 

a. General observations 

~LO.K.-	 Recommended HG project scale by site Is limited to 
that of neighborhoods (Section I.C.1) although 
extenuating circumstances may occasionally require 
projects of community 	 scale 

* 	 Extenuating circumstances include: 
.. lack of availability of smaller sites for a pro­

ject 
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lack of existing facilities and Infrastructure 
essential to the project and cost efficient only 
at a larger scale (e.g. hGspital, water supply 
system, large open spaces) 
availability of a site with proximity to poorly 
serviced large-scale employment centers 
the opportunity to use existing community scale 
facilities which are being underutilized and can 
be 	 incorporated into the project 

b. 	 Physical components usually not provided at less than 
a community scale: 

* 	 Religious center, requiring both enclosed and open 
space
 

a 	 Health facility, for both outpatient and inpatient 
care, the latter of a noncritical nature 

0 	 Secondary school, including classrooms, attendant 
enclosed and open space 

* 	Major commercial facilities, for weekly shopping 
* 	Major matket, with rental stalls and open market 

space 
* 	 Post office, fire and police stations 
* 	 Small-scale light manufacturing workshops (domestic 

goods) 
0 Entertainment facilities such as cinemas, clubs, 

etc.
 
0 	 Community park and playing fields (if not provided 

for general public use by school facilities) 
* 	 Administrative facilities, such as outreach centers 

and project field offices 
* 	 Solid waste collection centers, electrical trans­

form'.r stations, water supply tanks/wells/pumping 
stations (all highly dependent on design of 
infrastructure systems) 

e. 	 Design principles 

Overall organization: 
layout should be the servant of the people and 
the place; a rectangular grid of straight lines 
across an undulating, gui!Ly-crossed site, by 
failing to respond to the topography, generates 
extra costs for roads and utilities; Figures 
11.2-4 show how one site plan responded to 
these conditions 
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FIGURE 11 -2 

UNDEVELOPED SITE,
 

///
 

LI : 	 // 

Design.~ 	 . P.WsigoD 	 . 

*aElsilng buc.s BaadJacent siWft i 	 6A.. 

Souzrce: 	 CITRUD. A Model for Analyzuig Alternatives in Urban Project 
Design. Washigo, DC. 1978. p .45. 
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FIGURE 11-3 

DESIGN PRINCIPLES 

U 

,/ 
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0 

uwksi~itoadlwet 60Ofm 

Source: 	 CITRUD. A Model for Analyzingq Alternatives InUrban Pro~ect Desiff 
Was-hington, DC. 1978. 
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FIGURE I-4
 

FINAL LAYOUT
 

Souree: CITRUD. A Model for Analyzing Alternatives in Urban Project 
Design. Wahington, DC. 1978. p.55. 
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.. 'the road and footpath pattern should reflect the 
need to move directly between clusters of 
plots, community facilities and commercial areas 
by planning a community around a public 
transportation corridor providing through access 
to the larger urban area, a direct relationship 
between the site and the larger community can 
be established and necessary social/economic 

pto r | 	 Interchanges facilitated 
' q!JF.,- 4 .. 	 the circulation network should reinforce the 

focal points of the plan such as community or 
commercial facilities and open s[ ace 
loop roads provide additional access points to 
residential areas and public transportation stops, 
as well as delimit the community and neigh­
borhood modules themselves 
a diminishing hierarchy of access ways should be 

CITY planned to restrict through traffic in residential 
and local facilities areas (Figure 11.5) 
since access to many of the nonresidential com­
ponents within the community module is often 
by vehicle, it is recommended that they be 
directly oriented to the through access corridor; 

:exceptions 	 may include secondary schools and 
open spaces
 
wa"',ng distances within the community Jo not 
exkceed comfortable limits; pedestrian paths
should be planned to connect community facili­

ties and focal areas 
the circulation and infrastructure network should 
correspond to off-site networks, both existing 
and planned; Figures 11.2-8 illustrate a good 
response to existing circulation patterns 

Response to the natural environment: 
steeply sloped areas (over 20%), such as ra­
vines and mountainsides should be left intact as 
part of the open space requirements and to 

Y E.2 lessen development costs and drainage complica­
tions (Figure 11.2) 

.O-,(. .. unique natural features (rock formations, ma-
f"04]AL JPCGl>r ture trees, streams or lakes, etc.) should be 

left untouched 
In hot climates, consideration should be given 
to a shade tree planting plan for public spaces, 
especially along pedestrian paths 
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FIGURE U-5 

STREET HIERARCHY 

Swur'ce: Technical Division of Planning and Housing, Ministry of 
Municipal Affairs. A Handbook of Physical Planning Standards. 
Sana'a, North Yemen. 1974. p.30. 
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where aridity Is a factor and maintenance 
(irrigation) is not affordable or manageable, or 
in regions subject to heavy rain, consideration 
should be given to the provision of strategically 
located built shelters (bus stops, commercial 
areas, etc.) 

Response to the culturel environment: 
religious facilities may require specific orien­
tations such a mosque orienting toward Mecca 
in Islamic countries, or a Catholic church 
facin~g the plaza in Latin America 

0A VrrlrrEE ..	 in all cultures and regions sensitivity must be 
observed in the planned placement of other land 
uses proximate to religious facilities in order 
not to violate local and general taboos; for

tril ~lffl( 	 in Pakistan it is frequently viewed asT ~example, 
I " J, I 1I -"J.J inappropriate to locate a cinema or bank next 

to a mosque; in other W3lamic countries this 
PM 	 would pose no problem 

focal points at the community scale vary be­
tween regions and cultures; in Latin America, it 
is frequently the formal plaza or zoealo, 
whereas in many other places it is the major 
commercial area or school open space facilities 
(Figure 11.6); in any case the circulation net-

Soure.: 	 work should emphasize the focal point
Technical Division of Planning

and Housing, Ministry of Muni- .. in Latin America where secondary schools tend 
cipal Affairs. A Handbook of to be attended by a selective city-wide consti-
Sania, North Yemen. 1974. tuency, the provision of a school within a sites 

p.156. 	 and services project will need be coordinated 

with overall needs and and transportation 
possibilities 

d. Cost Implications 

At th. community scale there are Increased project 
costs due to 	 the need to accommodate citywide 
facilities. Studies by HUDCO in India 3 show that, 
as the site development module increases in size 
from 500 people to 1,500 people, development 
costs rise 17% 	to 21% 

3 HUDCO. Sector Model. New Delhi, 1983. p.21. 



39 Chapter U: Site Planning, and Subdivision 

FIC-.E 11-6
 

LAND USE DISTRIBUTION
 

P"" 	 health ' 

C 1 esid.ntial ioo group A ' Street width
 

.. . group a Parke 
 and sports i . 
. ,, group C Community open space 

Source: 	 CIT RUD. A Model for Analyzing Alternatives in Urban Project 
Design. Washington, DC. 1978. p.46. 
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* 

* 

A hierarchy of streets and pedestrian ways scaled 
to expected traffic/pedestrian volume is an effi­
cient way lo match public expenditure with 
expected use 
The increased costs (additional parking spaces and 
maintenance) of locating commercial facilities on 
accessible through routes is offset by the revenues 
from increased sales. 

4. Neighborhood Module 

a. General observations 

b. 

* Recommended project scale ! y site (Section I.C.2) 
• The neighborhood module represents a spatial unit 

which should take Into corsideration the socio­
cultural, educational, recreational and commercial 
requirements of the people, on a daily basis 

* The site should include e mix of differently sized, 
serviced and oriented plots to respond to the 
actual mix of economic levels within the target 
group, allowing for potential cross-subsidization to 
benefit the poorer levels of the population 

Physical components usually not provided at smaller 

than the neighborhood scale: 

2'-;..' * primary school and nursery schools 

. •local 
: local 

commercial facilities for daily shopping 
market facilities for daily needs 

NO 

'. neighborhood park or plaza 
• local religious facility such 

chapel 
- public transportation stops 
9 solid waste collection depots 
• multi-use community shelter 
* neighborhood gardens 

as a small mosque or 

a. Design principles 

,.'-

'fMa 

: 

Overall organization: 
.. through circulation should border the neigh­

borhood unit as a corridor to one side or as a 
loop road 
grouping non-residential components together on 
a spine or in a canter establishes a focus and 
identifying element for the neighborhood 
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non-residential components should be located so 
as to provide easy access both to through cir­
culation and access circulation, although physi­

" ' " cal separation of the two should be maintained 
(Figure 11.7) 
vehicular parking and service access provided on 

i -. the streets should be designed to present a 
discontinuous pattern to avoid through traffic 

schools and open spaces should have a direct
] ':" ] l'' and proximate relationship ..	 o
pubi tranporotation stopssol be 	located 

"" 	 residential uses if possiblethe periphery of the neighborhood, 	 near non­

walking distances should be minimized through 

OT the use of direct walkways in a concentric 
Ill 1W F, -layout than linear101.1.-1-; rather 

Response to the natural environment: 
.. neighborhood boundaries should be planned to 
0, encompass areas of uniform slope as much as 

• . ..... ,,-possible 

- C C-LA PILLT.j ..	the street and pathway layout should be planned 
so as to channel surface runoff water across 

3. I+ oL* 	 slopes, away from buildings and activity
-Fr'rTe.?,TMi.H fP.-	 centres, and into natural or existing lines of 

Source: 	 drainage 
Technical Division of Planning
 
and Housing, Hinistry of Muni- .. if the neighborhood garden is a viable concept,
 
cipal Affairs. A Handbook of its location should take into consideration soil
 
Physical Planninq 5tandards. 	 fertility, irrigation possibilities and natural
5sa'a, North Yemen. M94.

p.56., 	 drainage, separation from potentially disruptive
 

activities rnd its educational value to schools
 

in hot regions, consideration should be given to 
a planting plant for shade over pedestrian paths, 
along streets, around open spaces, -rnd over 
markets and public transportation stops 

in arid regions, it may be necessary to provide, 
at project cost, shelters against the sun and 
heat in selected locations where people congre­
gate
 

to facilitate a fast-tracking implementation pro­
cess the land easiest to build on (least slope or 
fewest drainage problems) should be reserved 
for low-income residential land use 

Response to the cultural environment: 

in regions such as the Middle East, where 
social extensions are more limited by obser­
vation of purdah and by strong privacy con­
cerns, consideration should be given to dividing 
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FIGURE 11-7 

'SEPARATION OF THROUGH AND ACCESS C' CULATION 

tL'­-H±+11:I 

_ -

'T&M !rMwb 

Source: Technical Division of Planning and Housing, Ministry of 
Municipal Affairs. A Handbook of Physical Planning Standards. 
Sana'a, North Yemen. 1974. p.158. 
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total open space requirements at the neigh­
borhood unit level into smaller more local open 
spaces located throughout the project (Figure 
11.8) 
likewise in regions where crime is a critical 
factor, large unsupervised open spaces should be 
omitted in fav6r of smaller more local, and thus 
better policed, open spaces located throughout 
the residential areas of the project 

IIH..oM. .. 	 interaction between different economic groups 
should be facilitated by the nuclear location of 
social gathering places (open spaces, commer­
cial facilities, schools, etc.) 

d. 	 Cost Implications 

* 	 Requirements for the provision of open space should 
take into consideration that which Is provided for 
schools and appropriate reductions for overall site 
needs should be made 

* 	 Smaller, more local, open spaces located 
throughout the project site may incur less public 
maintenance costs as the incidence of vandalism 
decreases and the degree of user care for the area 
increases
 

* 	 Provision of neighborhood garden areas may 
necessitate public expenditures for water points and 
fencing
 

* 	 An extended linear layout may be cost efficient by 
using already existing through circulation as its 
spine, but such a layout is often at the expense of 
neighborhood identity and comfortable walking 
distances 

* 	 Rectilinear layouts are generally most cost­
efficient, whereas layouts in hexagonal groupings 
have been proven wasteful of open space and 
doubly expensive in infrastructure provision, 4 The 
same, to varying degrees, can be said of any non­
rectilinear layouts 

4 USAID. Office of Housing. Squatter Settlements and 
HousinR Policy: Experiences with Sites and Servicesin 
Colombia. Washington, DC. 1980. p.134. 
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5. 	 Block Module 

a. 	General observations]21F2 
0 	 The block is the basic unit of residential sub-

I 	 division 
CA10110 )O " 	 0ta At this scale, consideration must be given to pro­

vision 	 of communal sanitary facilities 

& 	 Block dimensions are traditionally derived from the 
need to provide for pedestrian circulation and1limited use of low-speed vehicles 

- There are three basic block module types: 

gridiron: dimensions determined by depth of 
plots and intervals between roads; generally 
includes only plots and lines of through cir­
culation 

C4310 PF .. grid: dimensions determined by intervals between 
roads; generally includes plots and lines of 
through and access circulation 

cluster: dimensions determined by size and shape 
of central element, orientation of plots to the 
central element and layout of access circulation; 
generally includes plots, lines of through and 
access circulation, and open space or other 
central element 

b. Physical components usually not provided at any 
C.LU,TL 5LOCK. smaller scale: 

* 	 Through and access circulation 
• 	Street lighting 
* 	 Playlots and playgrounds 
* 	 Community Sanitary facilities (water taps, showers, 

laundry facilities, toilets), if not provided at the 
F individual plot level 

a. 	Design principles 

* 	 Overall organization: 
longitudinal axis of the block should be laid out 
perpendicular to major roads of the neigh­

.jo. ao~.o 	 borhood 
in blocks located proximdte to major roads, 'end 
plots should orient to the major road, thus 
increasing their commercial potential and land 
value
 

-intervals between roads should be short enough 
to facilitate pedestrian circulation - 80m mini­
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intervals between roads should be long enough 
to minialze public land use - 200m maximum 
(which also corresponds to the maximum 
distance fire equipment can usually pump water 
- a standard legislated in Colombia) 
major roads must be wide enough to permit 
passage of fire truc:zs and solid waste collection 
vehicles 
playlots, playgrounds and other community faci­
lities should be located within easy view of the 
residents for better supervision and policing 

gfnerally, only one access point should be pro­
vided to each plot, thus negating the idea of 
alleys and blocks containing only two to four 
plots 

Response to the natural environment: 

longitudinal axis of the block should be laid out 
parallel to the contours of the land thus faci­
litating plot access and drainage of surface 
water (Figure 11.9) 
longitudinal axis of the block should be laid out 
perpendicular to the direction of prevailing 
winds thus providing each plot the cooling 
effects of wind and breaking up a potential 
wind tunnel effect in the streets during strong 
winds 
in hot regions, consideration should be given to 
a tree planting plan around a cluster block's 
central element and along lines of through and 
access circulation 

Response to the cultural environment: 

the shorter the circulation interval, the more 
potential for social interaction and shared acti­
vities 
cluster arrangements can help promote the 
social and cultural integration of the 
surrounding families, essential to mutual self­
help, decision-making and maintenance activities 

d. 	 Cost Implications 

* 	 Longer circulation intervals increase efficiency no 
matter what the plot area or proportion are, 
because they decrease circulation land use (Figure 
L.10) 

* 	 Only in grid blocks can absolute minima), cir­
culation land use be achieved 
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FIGURE 11-9
 

LAND GRADING FOR SITE DRAINAGE
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Yemen. 1974. p.114.
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FIGURE 1-10
 

MONTHLY PAYMENT PER PLOT 
REFLECTING ACTUAL PERFORMANCE 

(El Pepeto, San Salvador) 
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CM Monthly payment reflecting block performance 

Source: CITRUD. A Model for Aalyzing Alternatives in Urban Project Design.
Washington, DC. 1978. p.46 
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Favored block locations (such as frontage on major 
roads or community facilities, corner plots and 
those with better access) offer potential for 
cross-subsidization by charging more per square 
meter than for less favored locations 

6. 	 Plot Module 

a. 	 General observations 

The plot is the most important scale for the bene­
ficiary as it determines costs to them, unit design 

....... 	 possibilities and, on some sites, the typo of 
construction possible 

• .Ownership 	 of a plot is equated with a single or 
extended family, although in some regions (Latin(I- America and North Africa) it is common to have

.. . T"three or more 	separate families occupying the plot, 

especially when vertical expansion is possibler p e i o p t lt o 

b. 	 Physical components usually not provided at any 
smaller scale: 
- house 

NO sanitary core 
* on-site open space 

boundary wall 
* 	 individual connection to nfrastructure systems 

"-". .i 
 a. 	 Design principles 

0 Overall organization: 
.. each plot should have direct, unencumbered 

-- access to lines of infrastructure systems even 
.-	 when immediate connection is not intended 

plot proportions should minimize street frontage 
and maximize depth as this decreases circulation 
land use and costs, infrastructure and servicing 
costs. Generally, plots should have a width to 
depth ratio of 1:2 to 1:4 

•.plot area should be 20 to 400m depending on 
regional customs, affordability levels and 

OP:_N sPg-t availability of land 
.. generally, plot areas in sub-Saharan Africa are 

C9, 	OL • largest whereas they are smallest in the Middle 
East, North Africa and South Asia. Figure 11-11 

•: -4,4,V4UCTU 	 gives plot sizes for Sites snd Services projects
for selected countries 
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FIGURE I-l1
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sites located in high density and central city 
areas will be smaller than those in outlying 
areas 
recommended plot sizes, dimensions and assumed 
family 	sizes: 

Plot
Dimension Assumed 
w/Hinimum Household 

Agencyt Plot Size Frontage Size
 

United Nations 105 m2 7.mx14m 5
 
Relief & Works
 
Agency 	 (UNRWA) 

US Agency for 100 m2 5=x16.7m 5
 
International
 
Development(USAID)
 

Organization of 40 m2 5ax8 6
 
American States
 

tIBRD/IDA, Urban Projects Department. Sites and
 
Services: The Experience aryi Potential. Washington, OC. 

. p.16. 

0 Response to the natural environment: 
on slopes over 20 percent, consideration should 
be given to plot proportions and sizes conducive 
to multi-!evel access to house units 

* 	 Response to the cultural environment: 

where detached houses are traditional, a 
squarer proportioned plot may be more appro­
priate 
poorest households may require large plots due 
to the need to house a large extended family or 
doubling up of separate families on the same 
plot 
in Jamaica and the Caribbean, plots should be 
sized 	 and proportioned to permit the traditional 
"walk around the house" 

in the Middle East, North Africa and South 
Asia, plots should be sized and proportioned to 
allow for common walls on both sides as custom 
encourages a courtyard arrangement for on-site 
open space
 

in traditional Islamic, Latin American and South 
Asian cultures, a boundary wall (approximately 
2m high) is a prerequisite for family occupation 
of the plot 

http:5=x16.7m


52 Office of Housing and Urban Programs 

in South Asia and sub-Saharan Africa, con­
sideration must be given to the access and 
space required for the keeping of animals on­
site 

d. 	 Coast Implications 

* 	 The smaller the plot, the more serious are design 
flaws (i.e. aiastad space) 

* 	 The smaller the plot, the greater are costs for 
foundations and building structure to support ver­
tical expansion of the house 

* 	 The smaller the plot, less open space is provided 
on-site end more is needed off-site at public 
expense 

* 	 Large plots hold down development costs per hec­
tare but raise the cost per plot 

* 	 The longer and narrower the plot, the less effi­
cient and more problematic the house layout (i.e. 
long corridors and less expansion possibility) 

* 	 Cluster block layouts add potential for different 
tenure arrangements 

* 	 Costs for cut and PHU increase with steeper slopes 
* 	 A higher plot ratio (less width to more length) 

translates to less public infrastructure costs 
* 	 One study by Doxiadis Associates in Zambia on the 

effect of plot size on costs demonstrated that an 
increase in frontage is more costly than an 
increase in total size: 

COST INCrEASES FOR SEVEN PLOT SIZES 

Alternative Increas Incre in Bass 
In Size of 30'x40' Plot Increases in Size Estimated Coat 
1. JU'x70' = 2,100 16 percent 9.6 percent
 
2. 35'x60' = 2,100 16 percent 15.4 percent
 
3. 40'x60' = 2,400 33 percent 17.5 percent 
4. 351x70' 2,450 36 percent 24.6 percent
 
5. 40x70' = 2,800 55 percent 29.6 percent
 
6. 40'x80' = 3,200 77 percent 34.1 percent 
7. 40x90' z 3,600 100 percent 40.0 percent
 

Source 	 IBRD/IDA, Urban Projects Department. Sites and 
Services: The Experience and Ptential. Washington,
Sr.vt-M p..16. 
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Chapter III
 
Unit Design
 
A. Introduction 1. The Concept of Core Housing 

The purpose of core housing is to provide a minimum 
shelter unit consistent with the occupant's ability to pay, 
while anticipating future improvements and additions as 
the occupant's income level improves. The concept 
applies to a wide range of income levels through varying 
the definition of what constitutes a minimum unit. 

2. What Constitutes a Core House 

Core houses should provide basic .shelter from the ele­
ments, water and sanitary facilities, and privacy. The 
basic components of core houses generally include: 

0 Sanitary block:
 
privy
 
water tap
 
laundry and shower elements 

0 Shelter:
 
roofed area
 
one or more room shells
 

* Boundary wall 

Provision of the sanitary block Is the minimum core house 
unit, whereas shelter provision and its extent and 
finishing depend on affordability. The need for construc­
tion of boundary walls further depends on affordability 
and cultural concerns. 

Precise determination of the core house elements to be 
provided in a given project should be facilitated through 
an affordability analysis, such as can be done with com­
puter models and an analysis of housing and socio­
economic survey data showing existing patterns and 
culturally acceptable standards. 
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B. 	 Key 
Core Housing 
Programming 
Issues 

1. Affordability 
Affordability analysis establishes overall capital costs, 

their 	allocation and the method and degree of cost reco­
very. Models have been developed for both handhald 
calculators and micro-computers which rapidly calculate 
the effect of tradeoffs by varying one or more com­
ponents, including core housing and on-site infrastructure 
costs. See Annex B for an example of affordability ana­
lysis in the Ivory Coast. 

2. Minimum Standards 

Standards have an enormous impact on housing and 
Infrastructure costs and hence the income groups that can 
be reached. Low or minimum standards can reach a lower 
income group, reduce subsidies, and preserve flexibility
for later upgrading. Established standards should be 
directed toward basic health and safety, and based on a 
realistic level of performance rather than on specific
detailed sizes, methods and materials. One of the most 
significant problems encountered in planning sites and 
services projects is the applicability of existing regula­
tions 	 to minimum -requirements. 

3; Tenure/Ownership Restrictions 

In providing secure and direct ownership of the plot, or a 
lease-purchase agreement, tenure enhances social and 
economic status and further provides the incentive to 
invest time and money in housing. Where permitted, it 
also encourages economic development through use of part
of the house for small scale commerce and rental income. 
On the other hand, to avoid speculation many countries 
(i.e., Honduras) specify that the implementing agency
should maintain a first right of purchase or refusal on lot 
resale. 

4. Expansion and Upgrading 

Initial design of core houses and infrastructure should 
take Into consideration changes and additions that plot 
size and configuration, future income and life style make 
possible. 
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C. Core House 
Components 

Figures 111.1 through 111,8 show the phased expansion 
(both horizontal and vertical) of various core houses, 
While Figure 111.7 shows the expansion potential of 
various core house sizes on different sized plots. 

5'. 	 Response to Cultural Environment 

Should core housing and infrastructure not respond closely 
to the perceived needs and desires of the target group 
population, the project may suffer from lack of marketa­
bility or misuse of the finished product, and may 
constrain the traditional life style evolution of the occu­
pants. Standards and actual design should thus reflect the 
observations made during socio-economic, urban services, 
and housing surveys. For example: 

* 	 Enclosed space ratios in many tropical countries 
nuld be abandoned in favor of open space ratios 

(.:2 per inhabitant) since much domestic activity 
occurs outside rather than inside 

a 	 The diversity of cultures within many single 
countries (i.e., India or Brazil) necessitates very 
flexible national, or even local, standards 

* 	 Development of non-traditional style shelter, while 
finding a ready market, may contrast with tradi­
tional development creating social conflict 

6. 	 Response to Natural Environment 

Nature exerts its own set of conditions on housing and 
Infrastructure design demanding consideration lest the 
occupant and structure suffer ill effects. Core housing 
should provide basic protection from the elements; the 
site should not subject beneficiaries to flooding and other 
environmental hazards. 

The following is a list of identifiable spatial and func­
tional design components commonly included in core housedesigns. First, each Is described. Second, spatial 

requirements are discussed. Third, specific design con­
siderations are noted. 

Spatial requirements for a design component as well as 
for all components together should derive from affor­
dability analysis and observation of living patterns. 
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3rd PHASE 	 COMPL.ETE 1st. FLOOR 
FINAL PHASE, 

SOURCE: 	PERUMNAS/PADCO. "Land Planning and Architectural Standards." (Vol. H 
of an 8-volume Working Paper Series) 1978, Jakarta, p.51 



FIGURE 1.4 

CORE HOUSE EXPANSION 59 
(Latin America) 

STEP I - Family is provided 
with a lot in a planned com­
munity with minimum sanitary 
services. In this plan 4 
sanitary unfrz are joined at 
the intersection of 4 lots, 
mW'imizing costs. 

STEP II - Family may initially
 
erect a shack from whatever
 
materials are available.
 

STEP III family income 
7permits a 

-As 

permanent house of 
better materials is construct­
ed by 	unaided self help. The
 
site and service alternative
 

'..'//"'.."seeks 	 to control and legalize
 
what otherwise would occur in 
an uncontrolled settlement. 

Baume: 	 USAID Bureau for Latin America, 
Housing and Urban Development 
Division. "Cooperative Housing 
and the Minimum Shelter Approach 
in Latin America." (Vol.1),
1972. Washington, DC, p.vii 
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CORE HOUSE EXPANSION 
(Colombia) 

Plan Pln fr filoor Plan for first floor Plan for ejcond ilc 

First sta Second stage Third stage Fourth stage 

Win~ldo laceldo Faei. la d. 

SOURCE: 	USAID Bureau for Latin America, Housing and Urban Development Division. 
"Cooperative Housing and the Minimum Shelter Approach in Latin America." 
(Vol.1), 1972, Washington, DC, p.vii 
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CORE HOUSE EXPANSION 
(Zambia) 

1[ Bath U :I 

IL~:jI 

I Kitchen room ;! 
I*II Iiy 

.1. 

< ~21"6r" >i
 

r- Additions which canbIa made

to the care houe. 

Low-neome 

Countries: Criteria and Case Studies." 1977, .Washington, DC, p.69 

SOURCE.". "Evaluating Sueeessf i Housing Projects,,n, Liss Developed 
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CORE' HOUSE EXPANSION POTENTIAL
 
(Indonesia) 

LOT LOT SANITARY SIZE. ECPANSION %of 
SIZE SHAPE CORE TYPE UNIT, or CORE POTENTIAL LOT 

60m2 5 	 ,xll Integral 20m2 4m2 40
 

80m2 61%1231 	 Integral 14m2 20m2 43
 

77m2 . 	 2 m2Si14 ibehind 	 1Sm 4'5 

92 ,61. 	 beside 2Cm2 2Si5 

7 	 17
 

901 6x15 	 beside 20m.. 21m- 45
 

2
90m 6x15 	 beside 16m 45
 

92 6xSbeside 	 24m2 16mn 45
 

SOURCE: 	PERUMNAS/PADCO. "Land Planning and Architectural Standards." (Vol. 11
 
of an,8-volume Working Paper Series)' 1978, Jakarta, p.71.
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.. 	 oanitary Block 

a. 	 Description: the sanitary block is the most. common 
single element found in core house schemes and is 
usually comprised of a privy, water tap, enclosure and 
frequently, bathing and laundry facilities. 

b. Spatial Requirements 

6 	 The privy area always requires some form of 
enclosure or barrier from view; dimensions derived 
from human body require a minimum dimension 
(width) of around .75m, a depth of 1m and a wall 
height around 1.8m 

* 	 Showers require an element of privacy and a bare 
minimum of .75m by .75m by 1.8m; a 1m square 
shower is preferable 

* 	 Laundry facilities can take the form of a lm 
square slab in close proximity to a water tap and 
open space for drying 

a. Design Considerations 

Sanitary units may be designed: 
* 	 With or without roof, depending on climate and 

potential pest problems 
* 	 With or without a door, depending on location and 

configuration, and potential pest problems 
* May provide water for kitchen and laundry use 
a Laundry may also be done in courtyard, on veran­

dah or porch
 
* 	 Water taps (i.e. laundry, kitchen and privy) should 

be concentrated in one location to mi 'imize service 
lines 

2. 	 Multipurpose Room 

a. 	 Description: the second most common element found in 
core houses is comprised of a secure enclosed and 
roofed space with access to outside circulation and 
the plot. The room functions as a living, sleeping and 
storage area, and sometimes as a kitchen and work 
space. 

b. 	 Spatial Requirements 

• 	 The mwtipurpose rooms should be as large as is 
affordable, if it is the only enclosed space for a 
family 
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* 	 Sleeping space mandates a 2m minimum dimension 
but this is very restrictive for multipurposes and 
complicates circubgtion; 3m is a much more useful 
minimum dimension 

* 	 Minimum construction costs may dictate u.e of spe­
cific structural roofing materials with limited span 
capabilities, in turn translating to a minimum room 
dimension 

* 	 To calculate absolute minimum sleeping area 
required, use 1.5 to 2 square meters per person 

e. Design Considerations 

* 	 Sleeping may take place on a roof (necessitating 
flat and strong structure) or anywhere outside 
(courtyard, verandah, porch), with an element of 
privacy, especially in hot dry climates (Pakistan, 
Egypt) and where the enclosed space is minimal 

* 	 Multipurpose rooms should be secure and well­
ventilated 

3. 	 Kitchen 

a. 	 Description: a generally small, enclosed and roofed 
space is needed for food preparation and storage; 
sometimes shelves and a fireplace may be incorporated 
in the design. 

b. 	 Spatial Requirements 

0 	 One person can prepare and cook food in no more 
than 2 sq. meters although 3-4 sq. meters is pre­
ferable 

0 	 In Pakistan and many other countries, kitchen 
space need not be over 2m high as food prepara­
tion and cooking are traditionally performed while 
squatting; however, where the cooking is tradi­
tionally done with a smoky fuel in poorly ventilated 
and/or chimneyless space (Bhutan, Nepal), the 
kitchen should be designed with higher ceilings 

a. Design Considerations 

* 	 An open air, or at most a roofed area, may be all 
that is required 

* 	 Provision of a kitchen in a Sudanese project led to 
its use as a children's room while cooking was done 
outside and utensil storage was in the bedroom 
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'in several projects 
used primarily for 
priority for enclosed 
habitable area 

In Kenya, kitchen space was 
sleeping, reflecting both "low 
kitchen space and overcrowded 

4. Boundary Wall 

a. Description: in some regions, a boundary wall as an 
essential delineation of the plot is needed for privacy, 
security and as a base for additional rooms to be built 
upon 

b. Spatial Requirements 

* For security, 2.5 to 3 meters height 
* For privacy, 1.8 to 2 meters height 
* For delineation of plot, any height 

c. Design Considerations 

A 
* 

* 

boundary wall: 
Should be structured to carry additional wall, floor 
and roof construction according to anticipated 
future changes and core house additions 
Construction material may depend on regional tra­
ditions (i.e., thorny bush in sub-Saharan Africa, 
bamboo in South Asia, masonry with broken bottle 
topping In Latin America, Middle East and South 
Asia) 

5. Bedroom, Living Room, and/or Dining Room 

a. Description: bedroom, living room and/or dining room 
should be enclosed and roofed; it is used for sleeping, 
storage, dining, family activities, privacy and 
children's play. 

b. Spatial Requirement,;: 2m Is an absolute minimum 

dimension, though as noted above, 3m is preferable. 

a. Design Considerations 

* A bedroom generally serves multipurposes and 
should therefore be naturally lighted for daytime 
use 

0 The separate identity of bed, living, and dining 
rooms may not be a traditional spatial concept or 
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designation as the Western idea of their functions 
may take place outside, on verandahs or in multi­
purpose rooms 

6. Corridor 

a. Description: a corridor may be enclosed and roofed or 
not; It is used for passage between other functional 
areas and for storage. 

b. Spatial Requirements 

" If sided by blank walls, .9m will barely allow 
passage of two people 

" Clear passage at the side of an open space or bet­
ween objects can be made within as little as .75m 

" 
depending on layout and intensity of activity 
Long corridors generally require wider dimensions 

a. Design Considerations: where crime Is a factor the 
corridor should be a secured area, even within the 
plot walls. 

7. Verandah, Porch 

a. Description: a verandah or porch can be roofed and 
sometimes screened or partially walled; it is used for 
sitting, entertainment, work, play, sleeping and many 
other activities. 

b. Spatial Requirements 

• If used only for passage and infrequent passive 
activities, 1m depth may be adequate 

* For sitting, entertainnent and frequent passive 
activities; 1.5 to 2m 
if the user's attention 

may be adequate, especially 
is oriented outside 

If attention is oriented laterally along the verandah 
(as around a table or while working), width should 
respond to the specific activities and may require 
more than 2m 

a. Design Considerations 

* In rainy climates, provision must be made for pro­
tection against the elements (i.e., low overhangs, 
greater width, orientation to lee) 
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0 	 In Zambia, core house owners placed high priority 
on addition of verandahs, while in Kenya, veran­
dahs were used for storage instead of sitting or 
other activities 
If traditionally used for sleeping, consideration 
should be given to insect-proofing 

8. 	 Courtyard 

a. 	 Description: a courtyard is formed by walls, rooms or 
other identifiable spaces surrounding it, used for 
intr&plc't privacy, work, play, sitting, sleeping, 
entertainment, storage and many s.ther activities. 

b. 	 Spatial Requirements: depends on the configuration of 
the walls, rooms or other identifiable spaces 
surrounding it. 

a. 	 Design Considerations 

* 	 Traditional feature in North Africa, the Middle 
East and Latin America 

0 	 May service more than one family unit and can 
form an organizational design element in itself 

D. 	 Synthesis 1. General Process 
of Components Design of the core house unit takes as its point of 

and Unit Design departure the following data and analysis: 

Developmett 0 Soio-eonomic surveys 

* Cost of housing construction surveys 
" Existing house plans 
* 	 Affordatility analyses 
* 	 Compa -tive studies 
* 	 Designer's experience 
* 	 Legal requirements 

Based on local conditions and using the data noted above, 
the designer must establish basic parameters and priorities 
within which the design must be developed. This is a 
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matter of selectivity and individual choice as no overall 
scientific formulae exist to help resolve the multitude of 
problems and choices to be made. In the Cameroon, 5 

three primary considerations guided the design process: 

" 	 Plans should reflect the housing patterns and life 
styles of the selected target group as witnessed by 
the results of the socio-economic survey 

* 	 Plans should be economic and easy to build as 
self-help housing 

" A significant variety of plans should be offered 

Figure 111-8 shows the outline of activities for model 
house design and construction which followed from the 
above. 

Another useful exercise during final design is a "take 
away analysis" whereby each component of the core unit 
is reviewed with an eye for cost reduction via minimiza­
tion of standards and substitution with lower cost alter­
natives. 

2. 	 Spatial Relationships 

a. 	 Core house and components to external conditions 

0 	 1.8m or higher boundary wall around the plot 
excludes external conditions from life within (South 
Asia, Latin America, North Africa and Middle 
East) 

* 	 A low wall, fence, shrubbery, etc. delimit a plot 
but allow visual and vocal communication 
(Southeast Asia) 

a 	 No demarcation around the plot extends an invita­
tion at the expense of privacy and security 
(sub-Saharan Africa without urban tradition) 

* 	 Boundary walls fronting the street but not between 
plots adds to a feeling of community and open 
space within the blck module with a modest 
security cost 

0 	 Given a low wall or no demarcation, social 
interaction and commmrdcation can be enhanced by 

SPADCO Final Repo-t: Cameroon Low-Income Housing 
Project. 1981, p.57. 
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location of a verandah fronting the street or 
pedestrian path, potentially adding to community 
self-policing (Caribbean) 

, Wall and room construction along the sides or rear 
of the plot encourages use of common elements 

T (party walls and concentrated service connections) 
* 	 amongst neighbors and subsequent reductions In 

construction costs: 
.. 	 minimum 10cm wall thickness (masonry) 

should be impervious to water, -fire-resistant 
and a good sound barrier 
material should be solid, durable and r-.quire no 
maintenance 
can be no openings and the top of the wall 
should reach the roof to assure privacy 

* 	 Infrastructure lines located in lines of circulation 
* 	 indicate need for sanitary block location toward 

front of plot and possibility of easily serviceable 
quad-connection 

: 	 Infrastrt :ture lines located down the center of the 
block minimize connection runs and resultant costs 
at the expense of necessery rear plot easements 

__ _, 	 (generally 2m) and difficult maintenance access 

* 	 Allocation of contiguous plots to members of an 
extended family or to close friends may reduce 

_. ,c costs by avoiding need to build boundary walls 
* 	 House and plot runoff should be coordinated with 

overall site drainage 

b. 	 Within the plot 

Th'""T.. 1 1•Core house coverage of the plot, even with maxi­
mum anticipated expansion, should generally be 

PLdr 4X4TO limited to 60% but can increase for small plots 

, Advantages to sanitary block located behind core 

S- house 
L 	. i .. proximate to best laundry area 

.. isolation from public view 
;Mm .aoK .. benefits from mid-block infrastructure lines 

- Advantages to sanitary block located integral to 
core house: 

most accessible to house itself 
can Integrate into house structure with resultant 
savings in costs 
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FIGURE MI-8 

'ACTIVITIES FOR MODEL HOUSE DESIGN AND CONSTRUCTION 

OSTRUCTIN 
L ,J 

PLNS 

MOBEL
 
losE PLANS
 

OS US MACTUE1 COST ESTIMATE NOOSEA INFRA-, 
NO _SIN . NOUSES S.JJ1JMODEL 	 'STRU tl.c 

SELF - NIL? LOCAL PROF. CO S LO
 
NONSClio(oNG Of $LOt. 1111. IONTLCT01S
 

Os,11s 	 REal FOR. N 

CORE NOES! 	 OFOMCNOFIRMS 	 FINLCUNI 

HELPROUSING IOILDINC PRIS M C O. 

GOH% I~tlC' imi -ON 1OF CONSTRUCTIONts- .... 

SOURCE: 	USAID/PADCO "Final Report: Cameroon 
Low-Income- Housing Project." 1981, p.55. 
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* 	 Advantages to sanitary block ioc4ited at front of 
plot: 

benefits from infrastructure lines laid in lines of 
circulation 
frees rear of plot for cost-saving quadraplex 
core house plan 

* 	 ,dvantage. to setbacks: 
preserve open space for landscaping and outdoor 
living and work space 
provide additional light and ventilation, as well 
as increased visual and fire separation between 
houses
 
assure adequate distance between interior living 
space and potential noise, motor exhaust fumes 
and other nuisances from the public street 
intercept roof drainage within the lot and allow 
direct drainage to the street or rear drainage 
line 
provide corridor for utilities and septic tank/pit 
privy, with direct access for maintenance or 
repair 

" 	 There should not be any strips narrower than 2m 
left open between the core house and the plot 
boundary (useless space) unless absolutely needed 
for front to back circulation 

a. 	 Between components 

a 	 Figure I--9 shows a functional layout of a typical 
house in the Cameroon that helps clarify the 
interrelationships between design components and 
activities 

* 	 Where the norm is one family/one room (reflecting 
a large percentage of renters, as in Kenya), it 
may be necessary to provide separate access to 
each multipurpose or bedroom and direct unencum­
bered access from each to the kitchen area 

0 Depending on the type of privy (pit type being the 
worst), it should be separated from the kitchen 
and living areas of the house structure to eliminate 
smell isnd possible contamination 

0 In smaller core houses interior partitions should not 
be provided except for structural purposes 

* 	 Small houses should be designed in terms of areas 
for related activities rather than individual roo.ns 



FIGURE Ml-9 

FUNCTIONAL LAYOUT OF A TYPICAL HOUSE 
(Cameroon) 

STORAGE PANTRY KITCHEN W.C. BATH 

fr. o 0 
S0o° 0 

I P. 

BEDOOM PINING AREA BE 

v I' 

LIVING AREA 

BEDROOM OR STORE UBEDROOM OR RENTER 

SOURCE: USAID/PADCO "Final Report: Cameroon 
Low-Income Housing Project." 1987., p.31. 
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and of activity centers rather than a series of tiny 
rooms 
Circulation space should either be kept to a mini­
mum or it should be enlarged somewhat to accom­
modate another activity 

nCirculation space crossing a room on a diagonal 
dagwo, wastes space; it should be planned along a space's 
m IkSOM perimeter 
',if7,cult to Use. • The location of the kitchen area should take Into 

consideration the frequent carrying in of supplies 
: An entry porch can act as a transition zone helping

10 to keep the house clean during rainy and muddy 
days 

3. 	 Response to Natural Environment 

a. 	 Cold climates 
permiter 

cras. * 	Building mass should be as compact as possible with 
'dadv.d" 	 a minimum of wall perimeter exposed to the 

exterior 
• 	Cooking fire and chimney should be located 

centrally and enclosed in masonry, capturing the 
heat for radiation 

* 	 Attic space should be enclosed to prevent drafts 
and the ceiling should be insulated 

* 	 Windows oriented to the winter sun enable a house 
interior to warm up during the day whereas shut­
ters will insulate at night to keep the warmth In 

itchen* Where tradition provides for family and social 
room gathering soace in the kitchen (frequently the only

beat bob [means 	 of heat is the cook fire or stove), such as 
e.e- ath 	 in Bhutan and Nepal, consideration should be given 

to making the kitchen as commodious as possible 
locausbeat so rce * Small rooms heat easily 
near cente ofbuildir 

b. 	 Hot climates 

• 	In hot, -idclimates, the roof should be solid and 
heat-storung with a reflective upper surface 

• 	In hot, humid climates, the roof should be thin, 
light with a reflective upper surface 

* 	 Cross-ventilation near the top of each room will 
rid it of the hottest air (Kenya requires ventilation 
openings at least equal to one-hup.dredth of the 
room's floor area) 
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, 	 Large rooms generate cooling drafts 

* 	Consideration should be given to providing only 
small windows when possible 

I 	 To maximize cross-ventilation, the house should 
turn a broad side to the prevailing wind with win­
dows and interior partitions creating a smooth flow 
of air directly through the interior 

Small openings to wind and large ones to lee create 
suction effects and cooling drafts inside 

WIaNG 

a. 	 Wind 

• 	 Courtyard arrangements and staggered alignments of 
building facades can help diminish strong winds 

*Where high and destructive winds predominate from=I 	 one direction, orient a corner into the wind, if 

U 	 * possible[:; "1 "Wide eaves and roof overhangs are subject to uplift 
during high winds

CORRECT 

d. 	 Insects and pests 

0 	 Screened openings, especially in privies and 
bedrooms should be provided if at all affordable 

* 	 Tight joirery in construction and keeping afi ani­
mals outside (provision of cage or tether space, 
and access froi.. circulation to plot required) will 
minimize the poblent 

e. 	Slope 

* 	 For 0 to 10% slopes there are few restrictions on 
HOUSING ON rasp sLOPs 	 buildings, but for slopes over 10% there are 

restrictions on types of soil, building types, 
construction systems, foundations and other aspects 
of buildings 

* 	 For slopes over 10% plot access becomes 
increasingly difficult and may require a different 

balane cut and fill type of house plan and section 
• 	 Tho quadraplex unit is best suited to flat land and 

adapts poorly to sloping sites 

f. 	 Soil conditions: Figure MI-10 shows a range of soil 
types and their relative desirability for various uses. 
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4. 	 Cost Implications 

11 	Quadraplex and narrow row house configurations are 
generally the lowest cost units, being more effi­

core ho cient in use of both land and materials 
Party wa,, Figure Il-11 charts resulting costs (Kenya, 1970 

and Jamaica, 1977) for various combinations of 
sites and services/core housing components 

5. Technical Cons derations 

- -A flat roof is probably the easiest to add to ver­
tically, providing that: 

foundations, walls and columns can support a 
two-storey load 

15 got block with .. structure of flat roof can support floor loads 
quaraplex units 	 annual precipitation is light, as in the case in 

North Africa, Botswana, Afghanistan, coastal 
- - -Peru, and other desert regions 

.. a slight pitch of lcm/3m allows rainwater runoff 
A shed roof is simple to build, sheds water (and 

- - snow), and is a good shape for later horizontale hor
Patywsl. -- -.. additions and extensions 

. I _ Braced corners and preferably a ring beam around
7. 7 the core house help brace the structure against 
-" strong winds, Llood waters, seismicity, settling and 

general degradation 
- All openings should have lintels and be located 

- . - away from corners and each other 
=Ml a Each house should be built upon a platform or 

16 plot block with plinth (minimum 15cm height but greater depending 
row oUS uilts on drainage and flood'ig conditions) and surrounded 

by 	 a drainage swale 1.5m away from walls 
* 	 Superstition and religious beliefs frequently have an 

effect on design; for example, 6 in some Philippine 
locations steps from the raised house to the ground 
must face the Sjathern Cross so the house will 
always be "occupied," and the number of steps is 
based on numerological calculations; in some 
Philippine muslim areas, house sites should slope 

plinthtowards Mecca
& User participation in the design process should be 

S(* creatively maximized to assure acceptance and 
proper use of the final product 

swaxo 

6 Tabujara & Manahan. "Low-Cost Housing In the 
Philippines" in Goodman, et al, Low-Cost Housing 
Technology: An East-West Perspective. Elmsford, NY 
1979, p.44 
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FIGURE 111-11 

SITES AND SERVICES/CORE HOUSING COSTS 
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Base of CalculAtion NHC revised figures Hay 1970.
Cost of Permanent Housing: 31.5 shs/sqf floor area 

3-4 iloamed Housiny (.pp. 50 qp plinth or 45.5 sqm floor area) approximate 
cost £770 (15.4 £/squ) 

a. part with sanitation: 10 sqp 6 £21 = £210 
b. part without sanitation: 40 sq. S £14 a £560, total £770 
c. roofi 	 4.5 she/sqf or 2.5 £/sqm
d. plinths 	 4.5 .he/sqf or 2.5 £/aqm 
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Chapter IV
 
Infrastructure
 
A. Introduction 1. Context 

Infrastructure elements are reasonably permanent 
installations, and once designed and installed, are not 
often affected by growth. In most cases these are exten­
sions of a much larger service network installed are 
maintained by non-housing agencies. Regulating the ini­
tial level of utilities to plots is the most common way 
project planners adjust the standards and costs of plots to 
match families' ability to pay. 

2. 	 Major Issues 

a. 	 Affordability (See Section lI.B.I.) 

b. 	 Minimum standards (See Section I.B.2.) 

e. 	 Cost recovery. Scarce public funds available for pro­
ject costs can best be used by designing a mechanism 
through which the private sector fully pays for 
infrastructure and other site preparation costs. Cross­
subsidization should be considered as a way of 
reaching the lowest income levels of the ' opulation as 
a means of recovery infrastructure c 3ts, 

d. 	 Maintenance and operations. Responsibility and con­
tinued financing for the maintenance and operations of 
infrastructure systems after completion must be 
established and structured during '' i planning process. 

3. 	 Major Infrastructure Comt.jnents. These include cir­
culation, drainage, water supply, sewerage/sanitation, 
solid waste removal ,)nd disposal and electricity and 
street lighting. 



80 	 Office of Housing and Urban Programs 

B. 	 Circulation The primary objective of circulation Is to provide ade­
quate and safe means of vehicular and pedestrian cir­
culation. The secondary objective of circulation is to 
provide storm water drainage, planting areas and on­
street vehicle parking. 

1. 	 Design Considerations 

a. 	 General observations 

* 	 Minimum standards consist in the basic treatment of 
the soil to provide a wearing surface for cir­
culation and drainage, and to minimize erosion, 
dust, mud and maintenance. When possible, this 
treatment will provide a subgrade for future sur­
facing or paving 

* 	 Upgraded standards consist in the improvement of 
the minimum level to the level established by local 
codes in terms of traffic load and bearing capacity 

* Circulation right-of-ways 	 (ROWs) consist of: 
carri.geways (vehicular circulation and parking
 
lanes
 
walkway;:
 
"buffer zones" (median strips, planting areas,
 
etc., most appropriate in major arteriei and 
expressways) 

-~~ HOW__ 	 _ -J I 
Sidewalk Curri t wag 

Si4~tk camiapt %v4S sidewalk
 

Saurcme 	 Ministry gf HLnicipai Affairs. A Handbook of Physical 
Plannino Sandardas. p.30. 
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* 	 ROWs should be determined by projected traffic 
volume, modes of travel, and desired speeds 

* 	 Initial level of standards do not affect the width of 
ROWs 

Figure P-1 shows ROW cross-sections for minimum 
and upgraded standards for four specific types of 
circulation 

* Three types of pedestrian ways: 
linkages within residential areas and to minor 
commercial centers of activity 
linkages and dispersion spaces in active work 
areas 
recreation and leisure spaces 

* 	 Small open spaces associated with pedestrian ways 
should be integrated into overall land use planning 
for larger open spaces 

* 	 Pedestrians take the shortest route between two 
.points unless constrained by physical barriers or 

directed to points of visual interest 
... . ... The smaller the plot sizes, the more that household 

activities (i.e. social gatherings, weddings and 
r 8Gumschildren's play) will overflow onto circulationways, making it an extension of 	 the house 

b. 	 Physical standards and technical guidelines 
Source: 
Cminos and Goethent, * Figure V-2 shows physical standards for five types 
Urbanization Primer, p.L36* of circulation 

* 	 Circulation ways should have a mininium slope of 
1% longitudinally and 2-4% from crown to gutter 
for drainage 

* 	 Curb height should be no more than 15cm for 
pedestrian comfort 

, Minimum vehicular lane widths:

112,4_ 	 .. 2.40m 3.0DmZ~a,__J 	 to (parking) 
a : 	 2.80m to 3.20m (up to 60 kph) 

4 	 ,-, 3.00m to 3.50m (over 60 kph): , 


Minimum pedestrian way widths: 

SHORT ACCESS SREE.. 1.50m (inside residential areas) 

CUL o SAC .o 1.70m (on local streets) 
Fow : I2M .. 2.00m (general, for three people passing) 

Sourcl.. 2.40m (beside vehicular parking) 
Ministry of Municipal ACl'dru.A .. 3.00m (baside community or commercial facili-
Handbook of Phyical Piannina 	 ties) 
Standards. p.35. 
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FIGURE IV-i 
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FIGURE IV-2 

TABLE OF CIRCULATION MODES, USERS AND ROAD CHARACTERISTICS 
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Three interrelated elements to be considered 
regarding intersections: 

angle f intersection (not less than 600) 
inner curb radius (4m minimum for minor 
streets, 10m minimum for collector streets, 12m 
minimum for arterial streets) 
,ight distance line (45 kph, 60m; 60 kph, 75m; 
d0 kph, 100m) 

ARTERIAL STREET 
ROW:30n 

2, b# ,2 

oil 0,o"" 

So ,c:Ministry of Municipal Affair.. 
Planning Standards. p.34. 

A Handbook of Physical 

*Paul=W Cme U= 

c. Response to the natural environment 

/ ". I The greater the slope of the land, the more roads 

should parallel contours 
0 Regions with heavy rainfall, flooding, snowfall or 

icing require special consideration in drainage plans 
and construction 

ICA, d. Response to the cultural environment 

514UT DBTUtC LQ 0 Local norms will help determine modes of travel, 
travel times for particular trips, speeds and fre­
quency of trips 

saurcl
Ministry of Huni.!pal Affairs. A 
Handbook of Physical Planning
Standards. p.56. 

Road design may have to consider special features 
such as separate lanes for bicycles, animals and
animal drawn crts 
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Spocoll 	,design far% vv ,pci.d vchic.lIo 

16 	 Ui s 	 l A ..... 

S..... 

Future dranfest 

Sources 	 Mtinistry of Hunicipal Affairs. A Handbook of Physical
 
Plannina Standards. p.50.
 

2. 	 Cost Considerations 

0 	 Circulation and accompanying drainage generally 
account for the highest proportion (35% to 45%) of 
on-site utility costs, and 10% to 15% of total site 
costs 

a 	 Additional costs incurred in upgrading from minimum 
standards are generally greater for circulation and 
drainage than for other infrastructure elements 
(Figure 1-3)

* 	 Labor intensive technologies should be maximized 
especially in circulation and drainage provision 
because they carry the highest cost of labor and 
may not require much specialized skills 

* 	 Median strip provision mears less private land and 
less potential for cost recovery

* 	 Figure IV-4 illustrates that per capita costs of 
circulation increase as land requirements increase 
and gross densities decrease. 

C. Storm Water The primary purpose of storm water drainage Is to remove 

Drainage storm water runcHf to prevent flooding. 

1. Design Considerations 
a. General observations 

* Minimum standards consist of a system of shallow 
and deep ditches 
channels 

discharging into natural drainage 
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FIGURE IV-4
 

INDICATIVE PER CAPITA CIRCULATION COSTS AT DIFFERENT 

GROSS DENSITIES AND LAND REQUIREMENTS 
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SOURCE: Advisory Committee. 'NUPS. Vol. 2, p.234. 
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FIGURE IV-3
 

COSTS OF MATERIALS, LABOR AND EQUIPMENT OF BASIC NETWORKS 
PER HECTARE AT MINIMUM AND STANDARD (UPGRADED) LEVELS 

WATER SEWAGE CIRCULATION/ ELECTRICITY/
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The purpose of this chart is to compare costs of materials, labor,
and equipment of different basic networks at both minimum/stan-

SOURCE: Caminos, H. and R. Goethert. dard levels of services. Two models are used: a GRIDIRON layout
Urbanization Primer. 1978, and GRID layout; both have the same lots: 6.03m x 16.66m = 
Cambridge, MA. p.162. loom2 . " 

Materials carry tha highest total costs at both minimum and stan­
dard levels. Electricity/street lighting carry the highest costs of ma­
terials at the minimum level; but circulation/sirm drainage are the 
highest at the standard level. Sew,,t: disposal carries the lowest costs 
at the minimur and standard levels. 
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* 	 Upgraded standards consist of a system of curb 
gutters and underground pipes discharging into 
either natural drainage channels or a more exten­
sive built drainage system 

* 	 Primary drainage interceptors for abutting proper­
ties are streets 

0 Flow concentration collectors are ditches and pipes 
Capacity should be sufficient to keep the water 
running along the ditches or curb gutters and not 
overflowing onto walkways 

* 	 Although designed and con3tructed similarly, storm 
water and sanitary sewer lines, if combined, may 
overload treatment facilities; also, there may be 
legal problems with combined systems and consump­
tion of water may be inadequate to clear the 
system in dry periods 

* 	 Design of major collectors is crucial; in the Tunis 
(Mellassine upgrading project - HG 003), for 
example, inadequate design of a ma.or storm water 
collector tesulted in flooding and severe environ­
mental problems whiWh has taken several years to 
correct
 

0 drainage componeats: 
ditches and/or pipes 
curbs and gutters 
curb inlets 

•. manholes 

b. 	 Physical standards and technical guidelines 

* 	 Figure IV-1 shows cross sections for minimum and 
upgraded standards for four types of roads and 
drainage channels 

* 	 Shallow ditches can be designed as part of the 
roads and walkways and should facilitate cleaning 
(no :harp angles) 

* 	 Deep ditches should not be designed in light of the 
local soil, rainfall and topographic conditions; wide 
ditches with gently sloping sides facilitate cleaning 
and minimize accidents 
Pipe sizes are determined by plan layout, soil type 
and profile, rainfall intensity, gradient and rough­
ness coefficients; pipe material is determined by 
economy, availability and local regulations 
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* 	 Size, number and placement of curb Inlets deter­
mine how free the streets are kept of runoff 
water; their Iccatlon next to manholes facilitates 
cleaning 

* 	 Manholes should be located at intersections, bends, 
dead ends and generally at 100m intervals 

a. 	 Response to the naturck environment 

" 	 Flat land requires preparation for drainage 
* 	 Land that slopes 5% to 10% facilitates drainage 
" 	 Land that slopes more than 20% requires special 

preparation for drainage 
* 	 Drainage plans in regions with heavy snowfall or 

icing may require special consideration 

2. Cost Considerations 

* 	 See Section IV.8.2 for comments 

D. 	 Water SUpply The primary purpose of water supply is to provide the 
community with an adequate supply of safe, potable 
water for drinking, cooking, personal hygiene, and sani­
tary purposes. 

1. Design Considerations 

a. General observations 

* 	 Minimum standards consist in a limited supply of 
water within the plot or at a limited distance 
(usually 100m maximum, but 200m in emergencies) 
from the plot 

* 	 Upgraded standards consist in the full supply of 
water to each plot 

0 	 Water supply components: 
as source 
me pumps 

supply 
lines 
valves 
filters 
service connections 



94 	 Office of Housing, and Urban Programs 

.meters 
fire hydrants 
communal or individual facilities 
roof tanks
 

Individual roof tanks adequate for a day's supply 
are a, upgraded feature and alleviate problems 
with varying pressure and line supply 

b. 	 Physical staneArd., &d technical guidelines 

* 	 Water requirements will vary widely according to: 
population 
climate 
standards of living 
extent of water-bourne sewerage 
water pricing 
extent of private supplies 
water qualty 
type and scale of commercial and industrial 
activities 
use of meters
 
distribution system pressure
 
system management
 

0 	 Figure IV-5 shows t0e range of water demand per 
person per day with regard to actual demands and 
various standards 

0 	 Water pipes should be located under public roads 
and walkways for maintenance and repair; they 
should be buried at least .5m and should not be 
placed in the same trench with sewers; the trench 
should have a good foundation and be tested for 
leakage after installation 

* 	 Piped water systems should be laid out, if possible, 
with no dead ends in order to facilitate flow and 
eliminate stagnant water 

0 	 Choice of pipe materials should be determined by 
availability, cost, local regulation and the chemical 
composition of the soil and water 

0 	 Fire hydrants, if feasible, should be located no 
more than 200m (lOOm preferred) from any plot 

c. 	 Response to natural environment 

* 	 Usual sources for water include lakes and impound­
ments, rivers, groundwater wells and springs, and 
occasionally o.eans; in selecting a source (if a 
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FIGURE IV-5 
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The chart above indicates the range of water demand per person per day with re­
gard to actual demands and various standards. Note that the demands in luxury 
dwellings are approximately 100 times greater than demands in communal facilities. 
Similar extreme ranges exist for the other utility services. 

.SOURCE: 	 Caminos, H. and R. Goethert. Urbanization Primer. 
1978, Cambridge, MA. p.78. 
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choice exists), one should assess potential bacterial 
and chemical contamination, reliability of sufficient 
quantity and the expense of pumping due to the 
elevation and distance 
Disinfection (usually with chlorine), filtering 
(through sand) and "softening" may be required 
In regions with poor quality or supply of potable 
water (i.e. Belize, Maldives) rain water can be 
caught and reserved through a roof-gutter-tank 
system 

" Large changes in elevation may require pumps or 
elevated storage tanks to supply sufficient p-essure 

* 	 Chemical action of the soil and water will partially 
determine selection of pipe material 

* 	 Water pipes must be buried below the frost line 

d. 	 Response to cultural environment 

* 	 Before providing communal facilities it is necessary 
to assess target group acceptance 

2. 	 Cost Considerations 

* 	 Meters to measure water usage, although costly 
when first installed, help regularize cost recovery 
from 'individual users and prevent undue waste 

" 	 Figure IV-6 shows that the cost of water supply 
increases as per capita consumption- rises and gross 
densities fall 

E. 	 Sewerage The primary objective of sewerage/sanitation is the remo­

human waste to prevent pollution,Sanitation val and disposal of 
disease and contamination of the water supply. 

1. 	 Design Considerations 

a. 	 General observations 

* 	 Minimum standards provide for disposal within lOOm 
of any plot 

0 Upgraded standards provide for on-site'disposal 
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FIGURE IV-6
 

INDICATIVE PER CAPITA COST OF WATER SUPPLY
 

AT DIFFERENT GROSS DENSITIES AND CONSUMPTION RATES
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* 	 Household sanitation technologies:
 
pit latrines
 

* 	 pour-flush toilets
 
composting toilets
 
aquaprivies
 
septic tanks
 

* 	 Community sanitation technologies:
 
bucket latrines
 
vault toilets with vacuum cart collection
 
communal facilities
 
sewerage
 

0 	 Figures N-7, IV-8 and IV-9 give a step-by-step 
process for selecting a sanitation technology for a 
specific project 

b. 	Physical standards and technical guidelines 

0 	 Figure V-1O charts a descriptive comparison of 
sanitation technologies 

• 	 Sanitary sewerage removes approximately 70% of all 
water supplied, 

a Pour-flush toilets use a minimum of 50 liters per 
capita per day (lcd) 

a The use of pit latrines and septic tanks generally 
requires larger plots (minimum 100-200 sq.m 
depending on soil) providing space for two alter­
nating pit sites or for a drain field 

* 	 One family septic tank drain field: minimum 15m 
length 

* 	 One family aquaprivy drain field: minimum 5.4m 
length 

0 	 Communal septic tank drain field: minimum 238m 
length 

• 	 Communal aquaprivy drain field: minimum 60m 
length 

• 	 WHO design criteria: 
500 gallons: septic tank for one family ­

1 cubic m: aquaprivy tank for one family 
4 eft: community aquaprivy tank, per person 

0 	 Aquaprivies require more maintenance than pit 
latrines but are less susceptible to blockage 

• 	 Bucket latrines create problems of odor, insects, 
spillage and generally unsanitary conditions 
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FIGURE IV-? 

FIRST, STAGE ALGORITHM.FOR SANITATION TECHNOLOGY SELECTION 
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SECOND STAGE ALGORITHM FOR SANITATION TECHNOLOGY SELECTION 
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THIRD STAGE ALGORITHM FOR SANITATION TECHNOLOGY SELECTION 
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DESCRIPTIVE COMPARISON OF SANITATION TECHNOLOGIES 
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- Vault toilets (extensively used in East Asia and to 
a lesser degree in North Africa) require only 3-6 
led and can easily be upgraded to a sewered pour­
flush system 

* 	 Minimal quantities of water and fewer connections 
require greater pipe slope to maintain a minimum 
velocity of 0.45m/see. to retard settling of sedi­
ment 

* 	 Drain fields should be kept a minimum of 30Li from 
surface water or well, and should not be shadd or 
crossed by vehicles 

* 	 Maximum population density for on-site disposal 
systems: 

250-300 p/h (single-storey homes) 

500-600 p/h (two-storey homes) 
1000 9/h (exceptional eases found in North 
Africa)
 

0 Grey water is good for irrigation
 

* 	 Choice of pipe materials should be determined by 
availability, cost, local regulations and soil 
characteristics 

a. 	 Response to the natural environment 

0 	 See Figure V-10 for comments 

* 	 Conventional sewerage systems require steep enough 
gradients to provide self-cleansing velocities 
whereas flatter gradients are more appropriate for 
pour-flush and other technologies using drain fields 

* 	 Pipe layout should take advantage of the natural 
contours of the land
 

* 	 Pipes should be buried below the frost line 

d. 	 Response to the cultural environment 

0 	 Community toilets are prone to maintenance 
problems and may not be culturally appropriate 

0 	 In Latin America and other regions where personal 
cleansing uses solid matter, pour-flush and 
cistern-flush toilets may not be appropriate; con­
versely, where cleansing uses water (i.e. South 
Asia), pit latrines and composting toilets may be 
inappropriate 
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2. 	 Cost Considerations 

0 	 Figure lV-11 shows that sewerage system installa­
tion costs increase with greate total sewerage 
flows and lesser gross densities 

* 	 Figure IV-12 shows average annual costs per house­
hold for twelve sanitation technologies 

• 	 Figure IV-13 shows financial requirements for 
investment and recurrent costs per household for 12 
.3anitation technologies 

F. Solid Waste 
Removal and 
Disposal 

The primary objective of solid waste removal and disposal 

is the riddance of garbage and other solid wastes to 
avoid disease and a littered environment. 

1. Design Considerations 

a. General observations 

* Minimum standards consist of the designation of 
refuse collection points within the neighborhood and 
weekly removal by public vehicles 

• Upgraded standards consist of the construction of 
collection bins within 100m of any plot, or door­
to-door collection by public vehicle, on a bi­
weekly or more frequent basis 

0 The type and location of disposal facilities should 
be planned together with the removal system; 
Figure -V-14shows both a classification of solid 
waste types and a discussion of disposal tech­
nologies 

a Unsupervised open spaces, especially near commer­
cial areas, tend to collect refuse 

b. Physical standards and technical guidelines 

* Door-to-door collection requires accessways of 
sufficient width to allow passage of carts or trucks 
(2-4m) 

0 Collection bins should be sized according to the 
quantity of solid waste generated, the number of 
plots serviced ind the frequency of service 
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INDICATIVE PER CAPITA COtTS OF SEWERAGE SYSTEMS
 

AT DIFFERENT GROSS DENSITIES AND TOTAL SEWERAGE FLOWS
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FIGURE IV-12
 

AVRAIE ANMUA ON-SITE COLLECTION, AM
 
TREATMENT COSTS P&R HOUSEHOLD
 

Cllc- Tret-Mean O-Sits tion mrnt 
TACH Costs Costa Costs 

Low Cost
 

Pour flush toilet 18.7 18.7 - -
Pit privy 28.5 28.5 - -
Cofmunal toilet 34.0 34.0 14.0 6.6

Vacuum truck cartage 37.5 16.8 - .
Low,-cost septic tanka 51.6 51.6 -

Composting toilets 55.0 47.0 - 8.0
 
Bucket cartagel 64.9 32.9 26.0 
 6.0 

VA"iu cost 

Sewered aquaprivyl_/ 159.2 89.8 39.2 30.2
Aqueprivy 168.0 168.0 - -Japanese vacuum truck 187.7 128.0 34.0 26.0:-

High Cost 

SeptiL tanks 	 369.2 332.3 25.6 11.3Sewerage 	 400.3 201.6 82.8 115.9 

j/ 	 To account tar large differences in the number o users, per
capita costs were used and scaled up by the cross-country average
for six persona per household. 
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FIGUIE IY-l3
 

FINANCIAL REQUIEIENTS FOR INVESTMENT AMD
 
RECURRENT COST PER HOUSCHOLD 
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1_/	Assuming investment cost is financed by loans at 8% over five years for the Low-Coat Systems, 

ten years for the Medium Cost System and 20 years for the High-Cost Systems. 

_V 	Assuming average annual income per capita of $180 and six persons per household. 
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The quantity of solid waste is determined by: 
population size 
type and intensity of land use 
consumption patterns 
saleability of household refuse 
amount of on-site disposal 
cost of collection 

a. 	 Response to the natural environment 

" 	 Consiceration should be given to restricting vehicu­
lar access to ravines and natural drainage channels 
which tend to collect refuse 

" 	 The frequency of collection in warm climates should 
be twice that in cold climates 

" 	 Covered bins and garbage cans, and wrapped gar­
bage (usually not feasible) help control pests and 
diseases and can allow less frequent collection 

1. 	 Response to the cultural environment 

* 	 An education and orientation progr.-m may be 
necessary to ensure that people use communal 
collection bins as designed 
L 	 evaluations prc-Ln of completed sites and services 
jects, poor waste removal is one of the most often 
cited problems 

* 	 In some countries such as India, refuse removal and 
disposal is the specific task of certain peoples, 
thus placing constraints on the acceptability of 
communal bins to which everyone must carry his 
own 

2. 	 Cost Considerations 

* 	 In the poorest LDCs, refuse collection and disposal 
is a service that people frequently pay to perform 
as the sorted refuse is a source of income 
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SOLID WASTE TYPES AND DISPOSAL TECHNOLOGIES
 

eooking. 	 serving of food. 
wastes from preparation.*GARBAGE: 

*RUBBISII: combustible: paper, cardboard, wood. plastics, rags. cloth. leather. 

grass, leaves. etc.; noncombustible: metals, cans. soil, stones, bricks, glass. etc. 
*ASIIES: residue from fires used for cooking or heating.
*BULKY WASTES.- large auto parts. tires. large appliances, furniture, tacos, 

stumps. branches. etc.; require special collection arrangements, vehicles. 
&STREETREFUSE: street sweepings, leaves, catch basin dirt. contents of litter re-
ceptacles. 
-DEAD ANIMALS: froen cats. dogs. to horses, cows; require special arrangements. 

*ABANDONED VEHICLES: auto, trucks; require special equipment. 
@CONSTRUCTION. DEMOLITION, WASTES: lumber. roofing. rubble, conduit. 

wire, insulation etc.; require special collections. 
@INDUSTRIAL WASTES: residues of industrial processes/manufacturing opera-
tions; removal should be the responsibility of the industr. 
eSPECIAL WASTES: hazardous: pathological wastes, explosives, radioactive ma-

terials; security wastes: confidential documents, negotiable papers. etc.; require vey 

special handling and disposal.
*ANIMAL. AGRICULTURAL WASTES: manures. crop wastes; collected onl; 

when agricultural areas are engulfed by urban growth. 
*SEWAGE TREATAENT RESIDUES: coarse screeni.ngs, grit. sludge. etc. 

Soure: Casinos and Goethrt. Urbanization Primer. p.80. 
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G. Electricity and The primary objective in electricity and street lighting Is 
Street 	Lighting to provide power to each plot for domestic requirements, 

to provide illumination at night in the streets for safety 
and activities, and to provide power for public utilities 
and communications. 

1. 	 Design Considr.rations 

a. 	 General observations 

" Minimum standards 	 consist in the provision of a 
high and low tension aerial cable network passing 
next to but not connecting each plot, with street 
lamps at each street intersection 

" 	 Upgraded standards consist in the connection of 
each plot to the cable network and the installation 
of street lamps on each pole 

" Electricity and street lighting components: 
high-tension cables 
low tension cables 
transformers 

*. poles 
.. service drops 

service meters 
.. lamps and brackets 

b. 	Physical standards and technical guidelines 

* 	 A 120/240V single-phase three-wire system is ade­
quate for lighting, appliances and up to 5HP 
motors used in some shops 

* 	 Maximum circuit length: 200m with a 6V drop 
* 	 Upgraded street lighting should provide a minimum 

of 0.2 to 0.5 footcandles 
* 	 Poles should be placed at L maximum of 50m apart 

and at all points of change in cable direction 
0 Pole heights are frequently regulated; for high­

tension cables and transformers a lOm minimum 
should be observed, as should 7m for low-tension 
cables and 5.4m for service drops 

* 	 Figure W-15 gives a discussion about four different 
pole types 

* Maximum distance between service drops: 30m 
0 Several plots can conne t to one service drop 
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FIERE IV-l5 

ELECTRIC POLE TYPES 

Description 	 Advantes 

made from aluminum 	 resistant to corrosion; 
low alloy 	 little maintenance; 


lightweighti easy instal-
lation; lower cost
 

made with alloy stools 	 highly durable and 

rugged high tensile 

strength 


made with centrifugal little or no maintenance; 
machine process of no corrosion; highly 
pro-stressed reinforced dureble and rugged 

concrete 


made from hewn western rustic character little 
red cedar, turned cedar or no initial maintenance 
or pine 


=1 

U 
rq 

Disadvant89es 

loes durable and rugged 
tensile strength for
 
pendants 

needs painting against
 
corrosion; relatively­
heavy
 

relatively heavy; requires
 
heavy equipment Installs­
tion; difficult to attach 
signs and others 

must be fully creosoted 
for e:oper wparg solid 
post does not permit
 
interior wiring or other
 
equipment 
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a. 	 Response to the natural environment 

" 	 Layout of electric cables should not conflict with 
tree planting plans 

• 	 Yearly pruning of tree branches avoids accidents 
and service interference 

• 	 Warm climates require larger transformers than cold 
climates 

d. 	 Response to the cultural environment 

0 	 In regions, such as Latin America, where social 
activities traditionally take place outside tfe home 
at night, consideration should be given to a iigher 
level of street lighting 

* 	 High street lamps and protective covers help pre­
vent vandalism 

* 	 In evaluations of completed sites and services pro­
jects, poor street lighting is one of the most often 
cited problems 

• 	 Where only street lighting is initially installed, it 
Is very common for the people to make illegal con­
nections to the aerial network 

2. 	 Cost Considerations 

* 	 Underground supply networks of electricity are too 
costly for consideration in sites and services pro­
jects 

* 	 Common circuits for street lighting and for electric 
service to plots reduce costs 

* 	 Efficient lamps, wide spacing of poles and lamps, 
large lamps and high mountings directly reduce 
capital costs 

* 	 Whereas individual metered connections to plots 
usually represent approximately 50% of the total 
costs of the electrical system their provision helps 
prevent system abuse and better regulates cost 
recovery
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Chapter V 
Social Infrastructure 

A. Introduction 1. Context 
The concept of housing encompasses all the ancillary ser­
vices and community facilities necessary to human well­
being. The provision and maintenance of services and 
facilities are more critical to those with fewer options, 
the poorest. Social infrastructure, therefore, forms an 
integral part of sites and services/core housing projects. 

2. 	 Major Issues 

a. 	 Response to the cultural environmenc. The history of 
housing projects is littered with 
underutilized community facilities 
responded to the needs, traditional 
lopment patterns of the people. In 

inappropriate and 
that have not 

lifestyles or deve­
many situations it 

may be best to simply provide land in appropriate 
locations for future facilities that the community or 
individuals will provide through their own dynamism 
and initiative. Where facilities are to be provided, 
the eventual users should be involved in thc planning 
and design process to ensure appropriateness and con­
tinuing concern for the facilities' use and main­
tenance.
 

b. 	 Maintenance. Clear lines of responsibility for 
continuing operation and maintenance of community 
facilities must be established during the planning pro­
cess. Depending on social traditions, some maintenance 
and operations activities may be assumed by the com­
munity itself. 

a. 	Standards. Regulatory instruments and state and 
national policies usually specify desired, or upgraded, 
standards for social infrastructure components, 



110 Office of Housing and Urban Programs 

whereas the need in sites and services/core housing 
projects is for minimum standards. Minimum standards 
should be viewed as transitional during the time 
necessary for upgrading to occur. Higher levels of 
social infrastructure are necessary in settlements of 
fast-growing population or with very large populations. 
Figures V-1, V-2 and V-3 give representative stan­
dards for India, Kenya and Indonesia. 

d. 	 Access. Location of social infrastructure components 
should respond to maximum travel distances (Figure 
V-4) and safe, direct routing from house plots. 

3. 	 Social Infrastructure Components 

* 	 Schools 

* Community centers 
" Health facilities 
* 	 Religious fpuilities 

* 	 Sports and recreation facilities 
* 	 Others 

B. Schools 	 1. General Observations 

* 	 See Section II.B.6.e 

0 	 The provision of day care centers should be con­
sidered where tradition exists for working women 

* 	 In some Islamic and other cultures, it may be 
necessary to plan separate schools for boys and 
girls 

2. 	 Physical Standards and Technical Guidelines 

* 	 See Figures V-i, V-2 V-3 and V-4 

* 	 Official standards may be based on overly opti­
mistic estimations of school attendance 

* 	 One nursery school for every 1,200 to 1,250 per­
sons, with a site area of 0.1 to 0.2 acres, is a 
standard established in India 
Realistic standards in El Salvador call for 3.3m2 of 

educational space per student (1.65m 2 if two shifts 
are used), of which 1.3m2 would be enclosed; 
these figures translate to approximately 2.5m2 per 
plot 
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FIGURE V-1 
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1. PrimaaySchooj Z.25 (3nos) 1.50 
2. S.econdaryschol 1.50(one) 1.00 
3. HeaUthcmnte (133(one) 0.22 
4. Post and tlegraph offic 0.9 0.06 
S. Police station 0.9 0.06 
6. Community/rOIliousbuidings 0.99 0.66 
7. Recreatlonal opn space 4.50 3.00 
8. Commmia/shopping 1.50 1.00 

Total 7.50 

Source: HUDCO. Sector Model. New Delhi. 1983. pp.20 and 27. 



FIGURE V-2
 

112 LAND REQUIREMENTS FOR COMMUNITY FACILITIES
 
IN THE DANDORA PROJECT
 

FACILITY SPINE 
TOTAL 
AREA 
FAC. 

RESIDENTIAL 
TOTAL AREA 
PER FAC. 
HA. 

TOTAL 
NUMBER 
OF 
SITES 

AREA 
SITE 
HA 

PER POPULATION 
SERVED 
PER SITE 

SOCIAL FACILITIES 

DAY NURSERY 
RELIGIOUS CENTRE 
HEALTH CENTRE 
MAJOR SOCIAL C. 
SOCIAL HALL 
SUB SOCIAL HALL 

1.250 
1.0 
0.32 
0.5 

o.2 

0.032 

40 
5 
4 
1 
2 
16 

0.005 
0.25 
0.25 
0.4 
0.25 
0.002 

2,000 
15,000 
20,000 

100,000 
25,000 
5,000 

EDUCATION FAC. 

PRIMARY SCHOOL 
POST PRIMARY SC. 
SEONDARY SCH. 

L2.0 
3.0 
3.0 

16 
4 
3 

0.75 
0.75 
1.0 

5,000 
20,000 
25,000 

COMMERCIAL FAC. 

MAJOR SHOPPING C. 1.28 
SUB SHOPPING AREA 1.25 
LOCAL SHOPS 
MAJOR MARKET 1.28 
SUB MARKET 1.25 
LOCAL MARKET 
INDUSTRIAL FAC. 

0.24 

0.32 

3 
5 

40 
3 
5 
16 

0.4 
0.25 
0.006 
0.4 
0.25 
0.002 

25,000 
10,000 
2,000 

25,000 
10,000 
5,000 

LIGHT 
INDUSTRIAL A. 
WORKSHOP 

1.5 
1.75 

3 
7 

0.5 
0.25 

25,000 
10,000 

ADMINISTRATION 

ADMINISTRATION 
SUB POST OFFICE 
POLICE STATION 
FIRE STATION 
MAJOR BUS ST. 

0.25 
0.45 
0.5 
0.5 

NEAR SITE' 

1 
3 
1 
1 
1 

O.25 
0.15 
0.5 
0.5 
0.5 

80,000 
25,000 

100,000 
100,000 
100,000 

RECREATION 

INFANT 
GROUND 
PARKS 
SPORTS 

PLAY 
PARKS 

CENTRE 
2.4 
5.0 

2.4 80 
3 
1 

0.03 
0.75 
5.0 

200 
1.000 

25,000 
100,000 

TOTAL AREA 58.48 
Approx
 

N.B. 10 PERSONS ER PLOT 8,000 PLOTS Source: Preliminary Design
 

- 246 .TOTAL POPULATION 80,000 - 100,000 Mutiso Menezes Intern. 
I I I Nairobi, June 1976.
 

(in Sixth Conference. p.246) 
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COIINUMIY STICTUlE A) FACILITIES ""
 

4-Hectaze Small Full Sub-District District 
unet Neighborhood Neighborhood Center Center City Center 

Area of Facilities No. Size No. Size N. Size NO. size N. Size No. Size 
T67 T67 -T67 T&T T61E1 T67 

Playlots 1- .1 2 .2 4 .4 8-10 1.0 20 2.0 40 4.0 
Shops/Prayer
House 
Nursery School 

1 
' 

.05 

.1 
2 
2 

.1 

.1 
4 
4 

.2 

.2 
8-10 
8-10 

.5 
1.0 

20 
20 

1.0 
2.0 

40 
40 

2.0 
4.0 

Primary School 
Sports Fiald 

1 
1 

.3 

.2 
2 
1 

.5 

.3 
4-5 
2-3 

1.0 
.6 

8-10 
4-5 

2.0 
1.2 

20 
8-10 

4.0 
2.4 

Shops/Admin. Ctr. 1 .1 1 .2 2-3 .4 4-5 .8 8-10 1.6 
Other Facilities - .2 2-3 .4 4-5 .8 8-10 1.6 

Jr. High School 1 .5 2 1.0 4 2.0 
Football Field 1 .8 2 1.5 4 3.0 
Cocmrcial 
Facilities 

Hosque 
1 
1 

.5 

.3 
2 
2 

1.2 
.5 

4 
5 

2.0 
2.0 

High School 1 .8 2 2.0 
Industrial/Inst. 
Hajor Town Ctr. 

1 1.2 1 
1 

7.4 
4.0 

TOTAL Open Space .25 1.0 2.0 7.0 16.0 42.0 

Project Area/ 
No. or Units A h4/300 

9 he/ 
600-700 

20 ha/ 
1,200-1,500 

50 he/ 
3,000 

100 ha/ 
6,000 

240 ha/ 
12,000 

X Open Space/
Facilities 6e lot 10% 14% 16% 18% 

Gross Density 75 units/he 70 units/ha 65 units/ha 60 units/ha 60 units/ha 50 units/ha 
t-
C03 

Sources PERIUHNAS. Land Planninq and Architectural Standards. Working Paper Series, Vol.11. Jakarta, Indonesia.. 
1974. p.42 
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C. Community 1. General Observations 

Centers 	 See Section ll.B.6.g 

It may be necessary to provide vehicular parking 
spaces near community centers (up to 5m2 per 
plot) 

* 	 Consideration should be given to separate facilities 
for men and women where necessitated by cultural 
norms (Islamic countries, Zambia and other 
sub-Saharan countries) 

2. 	 Physical Standards and Technical Guidelines 

* 	 See Figures V-1 and V-2 
* 	 In India, for cities of 300,000 population or more, 

official standards specify a center with a multi­
purpose room, small dispensary, reading room and 
library creche, craft room and toilets for each 
10,000 to 15,000 persons 
In El Salvador, preliminary standards for a com­
munity center containing a multipurpose hall, 
materials storeroom and a basketball court specify 
1.25m2 of community land per family and 0.5m2 of 
enclosed space per family 

D. Health 	 1. General Observations 

Facilities See Section II.B.6.f 

0 At the neighborhood level, health services generally 
take the form of a health center or dispensary that 
provide3 curative and preventive health care; 
materni,.y and child welfare centers are also. pro­
vided at the neighborhood level, often in conjunc­
tion with family planning centers 7 

0 Mobile health vans can be an effective alternative 
to built centers 

7 U.N. Social Impact of Housing. 1977. p.42 
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2. Physical Standards and Technical Guidelines 

* 	 See Figures V-1 and V-2 
* 	 Figure V-5 shows national health standards for 

India 
* 	 Figure V-6 shows health standards for local (El 

Shams) and national (GOPP) application in Egypt 

E. Religious 1. General Observations 

Facilities 	 • In some Islamic countries, such as Egypt, special 

provisions for land and maintenance of religious 
facilities are legislated 

* 	 Religious facilities are generally built by vtoluntary 
community effort 

2. 	 Physical Standards and Technical Guidelines 

o 	 See Figures V-1, V-2 and V-3 
* 	 Usually no standards exist for religious facilities; 

requirements are based on the size and composition 
of the community; some development plans specify 
an area of .5 acre for a population of 15,000 

F. Sports and 
Recreation 1. General Observations
 
Facilities
 

* 	 See Section II.B.6.d 
* 	 The need for open space close to the home is 

greater for low-income families than for' upper­
income families 
In Latin America, sports clubs and community 
groups may finance development costs of community 
sports and recreation facilities 

2. 	 Physical Standards and Technical Guidelines 

* 	 See Figures V-1, V-2, V-3 and V-4 
* 	 Figure V-7 gives physical standards for recreational 

activities in North Yemen 



FIGURE V-5 FIGURE V-6 

STANDARDS FOR HEALTH FACILITIES (INDIA) HEALTH STANDARDS 
COMPARISON OF EL SHAMS CITY GOPP STANDARDS 

Health Survey and Planning I bed per'l.000 STNDAR FACILITY NO FACILITIES AREA OF FACILe COMMENTS
 
Committee (1962) persons POPULATION ITIES (m2 PU-


CAPITA)
Madras Metropolitan 
Development Plan 

(urban) 4 beds per 1.000 GOPP General Clinic 1/28.000 .075 Ministry of Health 
persons Standard 1/40000

(rural) 1 bed per 1.000 El Shams Polyclinic 1/100,000 .025 Sadat City 
persons Standard 1/250000 

Delhi Master Plan i) 4.8 beds per 1.000 
persons GOPP Secondary 1/56,000 .011 G0PP StandardI hospital per 
125,000 persons Health Centre equivalent 

500 beds per hospital 5.36 beds/lO00 
15 acres per hospital El Shams Ambulance Centre 1/100.000 .03 

ii) One health centre of 
I acre for 22.000 
to 25,000 persons. GOPP Child Care 1/28.000 .075 
with 15 bed Cntra 
hospital El Shams District Health 1/20.000 .025 

Calcutta City 4 beds per 1.000 Centre 
persons Neighborhood 1/,142 .014 

.Bombay 4 beds per 1,000 Health Centre 
persons

50 sq. yds. per 
bed for city 

100 sq. yds. per Source: General Organization for Physical Plannirg.. 
bed for suburbs Department of Development and Planning and 

Research Studies, "Directory I. Planning of 
Source: UN. The Social Impact of Housing. 1977. New Neighborhoods." (in NUPS. Vol.2. p.190) 

York. p.42 

8-" 
a-' 
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FIGURE V-7
 

STANDARDS FOR RECREATIONAL ACTIVITIES
 

Space Require- Size of 
Type of enta for Activity Space for Recrsational Are Wherein 

Recreational Activit.y Per Population Activity Activity my be Located 

Active Recreation 

1. 	 Children's play area 2,000.2/1,000 pop. 4,000.2 Playgrounds in neighborhood 
or 	community parks, school
 
playgrounds
 

-2w.. eld play area for young Playgrounds in neighborhood 
children 6,00002/1,000 pop. 12,000.2 end community parks 

3. 	 Older children and adult 6,00002/1,000 pop. 60,000.2 Playfield in community or
 
field sport activities district park
 

4. 	 Outdoor court sports 4,0002/5,000 pop. 8,000.2 Playfield in community park 
(tennis, basketball, etc.) 

5. Swimming 	 1 outdoor pool/ 8,U00o 2 Playfield in community park 
25,000 pop.
 

6. 	 Other major sport activity 40,000m2/1,000 pop. 200-400 ha District park, regional park 

Passive Recreation
 
Any activity 4,000.2/1,000 Pop. 16,000.2 to All parks
 

40.000.2 

Other 

Indoor recreation centers 	 4,000*2/10,000 pop. 4,000.2 to Community parks 
61.000m2 

Parking 	 Varies with rate of automobile use, but should be provided in the 
vicinity of all areas where outside influx of people is to be 
expected - community and district parks, regional park. 

STANDA FOR RCREATIONAL ARAS 

Size of Site (he) Radius of 
Type of Area m2 /Population Ideal Minimum Area Served 

Playgrounds 	 6,000/1,000 1.5 1 800 meters 
Neighborhood parks 8,000/1,000 4 2 800 meters 
Playfielda 6,000/1,000 6 4 1,500 meters 
Commity parks 14,000/1,000 40 15 2,000 meters 
District parks 8,000/1,flOO 80 40 5,000 meters 
Regional parks and reservations 6,000/1,000 300 varies 20 kilometers 

Source: 	 Ministry of Municipal Affairs. A Handbook of Physical Planning
Standards. 19'4. Sana'a. p.120. 
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* 	 Official standards may specify open space require­
ments as a percentage of surface area (10% to 
55%) or on a per capita basis (2.4 to 5m2 ), 
depending on density, plot sizes, cultural and eco­
nomic factors 

* 	 Indian standards specify 'that open space should be 
distributed amongst clusters of 20 to 30 plots 

G. Others 	 0 See Section II.B.6.g and Figures V-1, V-2 and V-4 
" 	 Materials stores may be a necessary provision if 

alternatives are too distant or do not provide suf­
ficient service; their location and design should 
allow for theft prevention 

* 	 Provision of markets in urban projects may be 
counterproductive to existing trends, such as noted 
in Zambia, 8 that promote their informal evolu­
tionary development 

8 Bamberger, et al. Evaluation of Sites and Services 
Projects: The Experience from Lusaka, Zartbia. World 
Bank Staf Working Papers Number 548. 19P2. p.72. 
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ANNEX A
 

TARGET GROUP IDENTIFICATION AND DATA COLLECTION METHODOLOGIES 

1 . The Concept of Target Groups 

AID's target group is defined as households below the median household income in a 
given urban area. This definition recognizes the importance of assisting the urban poor 
and places an income and affordability "ceiling" on potential beneficiaries and shelter 
selections. However, its purpose is not to define the characteristics of low-income 
households which is required for good project design. This is the purpose of target 
group analysis. 

Target group is a term designed to denote a specific identifiable group of the popula­
tion for whom a particular program or project is planned. 

A national shelter policy will consist of a variety of program actions for a variety of 
groups. There cannot be a standard solution for all nor a custom solution for each 
household. Therefore, the population must be grouped into target groups and a specific 
program designed for each of a limited number of target groups. It is important for 
policy and program planners to consider target groups and their particular charac­
teristics when designing projects. The failure to match the program content with the 
target group will lead to a msuse of scarce capital resources and less effective 
programs. 

2. Data Requirements for Target Group Definition 

In Chapter I, a checklist of data is presented which will be required in overall project 
conception and design. At the end of this Annex is given a case example of target 
group identification in Cameroon in which the definition of target groups was con­
cerned with the urban populations of three cities. However, it is also possible to 
focus on a specific population group to disaggregate sub-groups. 

The following data elements are generally used to distinguish and define target groups: 

0 Household income 
0 Urban fabric and dwelling unit types (graphic data) 
• Household size
 
0 Monthly rent/mortgage payment
 
0 Dwelling unit size (m2) and area per capita
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* Residential area per capita (from residential density), 
* 	 Potable water
 

percent households with access or connections
 
liters per capita per day
 

* 	 Electricity
 
percent households with access or connections
 
Kwh per capita per day
 

" Sanitation
 
percent households with access or connections to system types
 
liters per capita per day (if applicable)
 

" 	 Circulation
 
percent with direct access to paved/unpaved roads
 
percent with access to paved/unpaved pedestrian paths
 

In general, four or five data elements are sufficient to define target groups. The 
problem is in collecting the necessary data to make the appropriate distinctions. Data 
in the form of urban averages is not adequate. it is necessary to collect data by 
urban locations which are sufficiently small that ranges in data are not too signifi­
cant. The best sources for this type of information are census enumeration districts. 

3. 	 Sources of Data for Target Group Identification 

Three types of sources for such information will be mentioned: (a) census and special 
sample survey data, (b) data derived from aerial photography and selective field 
investigation and (c) data derived from field identification of target groups and 
selective field investigation within those target groups. 

a. 	 Census and Special Sample Surveys Data 
If census and special surveys are well designed and executed, they will be the 
most reliable of the three discussed here, although not necessarily the most cost 
effective. Even special surveys usually will require much longer to execute than 
either 	of the two other methods that will be suggested. 

General census data will not provide data by target group. These must, therefore, 
be obtained from census enumeration districts or special sample surveys designed
specifically for the identification of target groups. In considering the use of 
existing regular surveys or special surveys, it should be borne in mind that survey 
design, data collection and data processing may take as much as six months or 
even a year with a city of one million and usefulness of the results depends, 
obviously, upon the quality of the survey design and execution. The problems 
encountered in using survey results are well known. It should be noted also that 
regular surveys of household consumption and expenditure may have sample designs 
such that the results are usable on a national scale but not for individual cities. 
Sample df.signs must be examined carefully to determine the utilization of results 
in individual localities. 



Annex A: Target Group Identification and- Data Collection Methodologies 123 

b. 	 Interpretation of Aerial Photographs Supplemented by Selective Field Investigation 
This procedure has been used with considerable success recently in several cities 
worldwide. There are many variations on this procedure, but only its basic com­
ponents will be outlined here. 

As a first step, aerial photographs of the area in question are prepared at a 
suitable scale, if recent ones do not already exist. Two sets from differing times, 
i.e., three to five years apart are suggested. 

Second, the photographs are analyzed to identify a housing or settlement typology 
to provide a basis for a subsequent field investigation of household characteristics. 
The Identification of the housing typology itself will require some field checking. 
In a city of 500,000 three skilled professionals should be able to identify an 
appropriate typology in about two weeks. 

Third, selective field surveys are conducted for each of the housing categories 
identified in the typology in order to get limited but usable information. If recent 
census data are available, the total population estimates and household structure 
can be checked. This third step, resulting in the identification of target groups, 
might take something of the order of six to eight weeks with four skilled pro­
fessionals in a city of 500,000. 

The 	 information on target groups obtained in this way is likely to be cruder than 
that resulting from conventional sample surveys, but is likely to be adequate for 
project preparation purposes and it may take as little as three months to prepare, 
compared with the six to twelve months often required for conventional surveys. 
An Illustration of this type of data collection is illustrated in Section 4 of this 
Annex. 

c. 	 Field Demarcation of a Housing Typology Supplemented by Selective Field Investi­
gation 
This third procedure is similar to the second except that the original housing or 
settlement typology is identified by direct field investigation and mapping if aerial 
photographs cannot be obtained. The time required for the preparation of the 
typology will depend on the degree of precision sought. To obtain precision com­
parable to that achievable with aerial photography in a city of 500,000, presuming 
that good base maps showing every street in the city area available, a team of 
four skilled professionals might require six to nine months, compared to the two 
weeks achievable with three professionals working from aerial photographs. 

4. 	 Case Example: Use of the Aerial Photo Interpretation, Housing Typography and 
Selective Field Surveys in Cameroon 

a. 	 Introduction 
A methodology for obtaining socio-economic data and classification by target 
groups has been developed and implemented in several countries including Tunisia, 
Haiti, Indonesia, El Salvador and others. The methodology was designed to shorten 
the traditional costly and time consuming survey methods and to provide greater 
specificity regarding target groups. 
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The results of the application of the methodology in three cities in Cameroon have 
been selected as a case example to illustrate the principles of the methodology. 

In the Cameroon example, the survey methodology was designed to gather data on 
the characteristics of urban households and their housing based on two objectives: 

0 	 To collect sufficient data to do urban extension and rehabilitation projects 
which would correspond to the needs, desires and financial capabilities of a 
given target group population 

9 	 To establish an overall framework for data collection and subsequent surveys 
based on a housing typology 

This approach, by means of which socio-ecopomic surveys and the establishment of 
a data base are structured within a housing typology, proved particularly useful in 
the study of cities in Cameroon. 

b. 	 Housing Typology 
The housing typology developed for the three Cameroonian cities consists essen­
tially of seven types of existing urban fabrics which can be clearly identified 
through the intpLretation of aerial photographs. Slight variations in the typology 
were made for Douala (three additional subtypes) and Garoua (combination of 
Types A and B fabric). Each housing or urban fabric type can be described as 
Including phy.-ieally homogeneous areas with similar characteristics such as spatial 
organization, density and size of housing construction, types of housing construc­
tion, infras.ructure levels, land use, etc. 

The seven basic types found in three Cameroon settlements can be briefly sum­
marized as follows: 

0 	 Type A: Traditional type of development, densely urbanized, very limited 
infrastructure and vehicular access, largely residential areas with occasional 
mixed land use. 

• 	 Type B: Traditional type of development, densely urbanized and located along 
major secondary roads, higher level of infrastructure than Type A due to com­
mercial functions in the area, highly mixed land use. 

• 	 Type C: Traditional type of development, semi-rural in character located on 
the fringes of urban development, large houses and plots, very low level of 
infrastructure, largely residential/agricultural land use. 

* 	 Type D: Planned development with regularized streets, medium density and plot 
sizes, adequate levels of infrastructure either existing or planned. 

0 	 Type E: Planned development, very low density, almost exclusively residential 
land use, large plots and villa type houses, high level of infrastructure. 
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0 	 Type F: Government housing projects generally duplexes, row houses or walk-up 
apartments with some villas, high level of infrastructure. 

0 	 Type G: Planned city-center development, generally consists of apartments 
above commercial or office floors, mixed land use but predominantly commer­
cial, high level of infrastructure. 

Figure A.1 gives a visual comparison of the three most important urban fabrics in 
the three citie (i.e. Types A, D and E) and which basically correspond to low-, 
middle- and upper-iFcome groups. 

The predominance of low-income neighborhoods found by grouping the different 
urban fabrics according to the socio-economic characteristics of their populations 
is shown in Figure A.2. This figure was obtained by grouping the urban fabric 
types according to three distinct socio-economic groups found through analysis of 
the field survey. It provides a comparative view of the distribution of the popula­
tion in the three cities according to these groups. (Note: Target Group 1 
includes urban fabric types A, B and C, considered as including lower-income 
households, Group II includes types D, F, G or middle-income, and type E or 
upper-income.) Also noted alongside the drawings are the percentages of popula­
tion and residential areas for each group. It is interesting to note that the per­
centages of area and population of each target group for the three cities are 
quite comparable, with only Garoua having a slightly higher percentage of resi­
dential area and population in the lower-income group due to the semi-rural 
character of some of its neighborhoods and population. 

The use of the housing typology in structuring data research proved to have 
several distinct advantages. First, it allowed the easy integration of other sources 
of data into each urban fabric type; secondly, it gave a truer indication of real 
levels of consumption and services than could be found from urban averages or 
from areas delimited by political boundaries which often have mixed socio­
economic groups. Thirdly, it provided a relatively easy way of bringing physical 
and population growth up-to-date through the interpretation of aerial photographs 
taken at different times. (most notably, one can measure the growth of informal 
low-income neighborhoods and estimate their population). And finally, it allowed 
the planning or upgrading of infrastructure to be more easily related to the needs 
and financial capabilities of the population concerned. 

c. Socio-Economic Surveys 
Based on the housing typology and on the basic hypothesis that homogeneous 
neighborhoods with similar physical characteristics (i.e. spatial organization, den­
sity, plot and house sizes, infrastructure levels, etc.) are inhabited by relatively 
homogeneous populations with equally similar socio-economic characteristics, a 
detailed survey of the socio-economic and cultural characteristics of a limited 
number of households was designed. The objective of this survey was to obtain 
an in-depth knowledge of the life-style, consumption levels, infrastructure and 
public services available to the population and to form a basis for future program 
and project proposals. 
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FIGURE A.1 

EXAMPLES OF URBAN FABRIC TYPES 
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FIGURE A.2 
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Results of the surveys in Yaounde, Douala and Garoua indicated that based on 
household and per capita consumption patterns of potable water, electricity, living 
and residential areas, as well as on other Indications such as type of dwelling, 
profession, income, rents, density, etc., it was possible to clearly define three 
socio-economic or target groups having distinctly different characteristics and con­
sequently different program requirements. These groups were composed according 
to urban fabric types as indicated earlier in the report (Group I including types 
A, B and C; Group II including types D, F and G; and Group III including 
type E). (See Table A.1) 

d. 	 Measured House Plans 
At the same time as the limited socio-economic survey, measured house plans 
were made of the housing units surveyed, each of which was considered to be 
typical of the housing type or urban fabric in which it was located. These plans 
also included measurements of furniture and the space around the house which 
proved to be useful in several ways. First of all, the plans provided a means to 
analyze how people use living space by the kinds and the way in which they 
pl&ced their furniture; whether or not there was sufficient interior space for 
family activities, and what kind of activities took place arouni the house (i.e. 
space for play, cooking, planting of gardens, etc.). Consequenti,, the surveyed 
houses were able to serve as the starting point for developing plan,,I of the even­
tual model house types. This approach was based on the assumption that since 
houses in Cameroon are fairly large in size (about 75-80 square meters) the way 
households use and arrange the space within the house is more a result of their 
preferences than of any particular constraints. Finally, the surveyed houses 
included a full range of construction materials in the different cities which 
enabled an eventual analysis of construction techniques and costs. 

In order to illustrate how measured house plans and analysis of functional layout 
should influence project design, existing and proposed house plans from Cameroon 
are presented in Figures A.3 through A.5. 
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TABLE A.1 

LEWLS OF SERVICES AM) CONSUM4T ION 
BY CAMAROGNIAN TARGET GROU1P 

(YAOJMOE-ODUN.A-GAEM8A) 

HEAD OF HOU1SEHOLD INCOME 
MEDIAN MONTHLY INCOME BY 

SOCIO-ECONOMIC GROUP ACCESSIBILITY TO POTABLE WATER BY* 
(in CFA) PRIVATE CONNECTIONS 

Gram~ Yaounde OouIn Garoua Gmeu Yaound Do, m ~ Garou 

I 34,290 36,540 39,000 I 10.8 (24.1) 5.0 (8.0) 20.0

II 72,000 58,260 53,000 11 76.8 (85.9) 56.0 (63.0) 66.0
 
III 298,000 123,750 325,000 III 100.0 (100.0) 100.0 (100.0) 100.0
 

S with private connection (%with access to private
connection) 

RESIDENTIAL AREA PER PERSON CONSUMTION OF POTABLE WATLR
 
(in square meters) (litzspisan/days average)
 

Yaounde Douala Garaus 	 km Yaunde Douala Garoua 

I 46 40 91 I 23 14 14

II 81 51 92 II 65 86 39
 
III 278 101 975 III 87 105 120
 

COVERED LIVING SPACE PER HOUSEHOLD 	 ACCESSIBILITY TO ELECTRICITY BY PRIVATE CONNECTIONO 

(in squ a enter*) 	 (in S of households) 

Grow Yaounde Doala aron a Yaounde Douala Garous 

1 47 41 100 I 22 (30) 42 (54) 21 (26)II 74 51 68 lI, 76 (6 63 7 67 (100)

111 207 80 285 111 100 (100) L00 (100) 100 (100)
 

S with private connection (Swith access to private
connection) 

MUNICIPA. GARBAGE CoLlECTION 	 CONSUHPTION OF ELECTRICITY
(S 	 of household@ service) (in kwh/peson/month) 

Grow Daa CYu 	 Yacunde Doua Garoua 
I 49 64 79 I 1.2 4.7 4.4
 
II 54 8 6/ II 8.6 13.7 16.0

III 100 100 60 III 29.6 23.0 41.0
 

SANITATION SYSTEM 
(Accuns to Pit Latrines/Septic Tanks) 

Gkmg Yaunde ouala Garou 

I 96/4 64/19 86/4
II 50/50 25/75 67/33
III 0/100 0/100 

* 	 Note accessibility: Denotes households directly or indirectly served by systems (i.e. sharing of or 
illegal connections 
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I AFIGURE A-3 
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FIGURE A-4 
UNIT A-3 
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FIGURE A-5 
UNIT A-4 
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STEPS IN PROJECT DEVELOPMENT AND IMPLEMENTATION 

The Site and Unit Design Handbook Is concerned nrimarily with "design guidelines" and 
not full project development and implementation. Nevertheless, design is part of an 
integral process. As a consequence, a series of diagrams (Figures B.1 through B.8) 
have been presented which illustrate the steps in project development. 

Figure B.1 is a general graphic while each of the subsequent figures illustrate in more 
detail the steps indicated in it. For example, Figure B.2 illustrates the steps to be 
taken under data research in Figure B.I. 
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ANNEX C 

PLANNING AND PROGRAMMING GUIDELINES 

This Annex provides guidelines for planning and programming in urban areas. It has 
been included in the Site and Unit Design Handbook to provide a context for sites and 
services development. Since the Office of Housing and Urban Programs portfolios now 
include Urban Development, it is recommended that individual shelter projects are 
firmly established on a conceptual basis within an urban or planning framework. 
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FIGURE 	 D.1 
149 

/,X' /
 
t 	

/ 

/ 7 

r, . Prt 4 god japaration of through from 

_____ cost-efficient block lengths and 
= ____________plot proportions. 

U -/ r"Cons 
L. -Jreflect 

no variation of plot air- to 
locational advantages 

diverse target group. 
or 

SITE PLAN 

___Ridntiuj 

Major CIrcuIation 

CommercialL E 
lmnstitutionni &Rbcreation
 
industrial
 

Source: 	 IBRD Sites end Services Project, 
San Rafael La Laguna V, 1976 
GUATEMALA MODULE PLAN 
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MODULE 	 PLAN
 

FIGURE D.2 

Pos * 	 good orientation of plots to 
locational advantages. 

Cons 	 fmcessive circulation and open
space. 

Magor Circuiaton 

0 , too Commercial 

instiUlional &Recreation 

F ' Industral 

SITE PLAN 

Source: IBRD Sites and Services Project 
Santa Ana Site, 1974 
EL SALVADOR 
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- FIGURE D.3 

..... 
S• 

_from 

Pra: good distribution and linkage of 
• good ditstribution of cloercia1 

plots; and 
good separation of pnsae 

roads. 

Cons variety of angles make 

o 

infrastructure layout expensive
and difficult; and 
major road network is overly
formalistic. 

SITE PLAN 

Residential 
Major Circulaton 

JJ.* 

T Z Commercial 

Inhtitutions$&Recreation 
*industrial 

F I, 

MODULE PLAN 

Source: IBRD Second Urban Development Project 
Owerry Sites and Services, 1980 
NIGERIA 
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Pros 	 good mix md distribution of 
different sized plots. 

Cam ' 	 insuffici nt open apa6c; and 
a poorly 	proportioned plots. 

SITE PLAN FIGURE D.4 

Residentiai 

Major Circulation 

Commercial 

' 0 

mo 

00 Industrial 

MODULE PLAN 

Source: IBRD Secondary Cities Regional 
Project, Magpo Housing Sites and 
Services - First Stage, 1974 
KOREA 
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. SITE PLAN
 

FIGURE D.5 

-" Rewdential 

major Circulaltion 

Commercial 

Institutional &Recreation 

Industrai 

Pros 0 

a 

a 

a 

good linear layout of open space
frohousehold activities exten­
sion; 
good orientation of edge plots 
to major roads; 
cost-ofricient block length and 
plot proportion; and 
good separation of through from 
access circulation. 

Con8 0 

* 

poor pedestrian access to large­
scale open space; and 
no variations in plot sizes. 

Source: 	 IBRD Sites and Services Project 
Haina, 1981 
DOMINICAN REPUBLIC 

MODULE PLAN 
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CORE HOUSE EXAMPLES
 



FIGURE E.1 15 

KITCHEN 

BR 

i . 

Pro~osed House Plan 

P 12*50X12.OO s50m. 

CWENTS 

Pram 
P 

a 

* 

double bath and corridor 
appropriate for rental units; 
bathroom near front require 
short connection lines to street
service =ain; 
expansion plan allows for party 
walls at rear and both sides of 
plot. 

BR 

C 

0 

bathroom in centra.L lr cation 
may generate odors in Ulving and 
bedrooms; 
double bath is costly;
bedroom have poor cross­
ventilation. 

SR 

0 2 4 
WW 

R 

Proposed House Plan 
Plot: 12.00X12.50 a 150Wn 

R. 

KITCHEN 

Pros 

Cons 

6 

6 

& 

2 

J 

bathroom at tront corner 
requires short connection lines 
to street service mains and 
allows for comon service wall 
with neighbor; and 
bath is convniet to bedroom. 

bath and kitchen service lines 
are far apart;
walled and doored divisions 
within hathroom are costly (bit 
perhaps culturally sympathetic);
bedroom cross-ventilation is 
possible only with doors ope;a. 

.. LIVING 

BATH 

SR. 

PORCH 

0 2 4 

Soures Core House and Expansion Plano 
Cameroon Low-Income Housing Pnoject 
USAID/PADCO, 1981 
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156 	 COMENTS 

Prot 0 good concentration of bathroom
ProPose House Plan
Plot, Housea150m 	 and kitchen service lines, also 

allowing for common service wall 
with neighbor;
 

a 	bathroom layout is cost­
efficient.KITCHEN 

SCons 	 shop has no street access for 
commercial activities; 

B 	 bathoom is inconvenient to 
bedrooms; 
cross-ventilation is possible 
only through open doors.
 

BEDROOM BEDROOM 

LIVING 

SHOP BEDROOM 

PORCH 

0 	 4 

Prot 0 core is tightly laid out; 
Proposed House Plan a bathroom is convenient to 

Plot: 12.50X16 00 a 200rm bedrooms; 
e 	 good cross-ventilation.
 

SHOP Cons 	 central location o bathroom may 
generate odors; 

0 	 division o bathroom is costly 
(but perhaps sympathetic to
 
cultural traditions);
 

K 	 shop has poor access unless used 
only for storage. 

BEDROOM 

BEDROOM BEDROOM 	 ,­

l 	 l PORCH 

S 2 4 

SOURCE$ 	 Core House and Expansion Plans 
Cameroon Low-Income Housing Projec 
USAID/PADCO, 1981 
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C0OMNTS 

Poposed House PMan 
Mlot: 12.50X1600 • 2OrnW 

!Paneffective 
Pro: a 

0 
9 

core placement allows for cost­
quadraplex laynut;

appropriate for rental ,init 
good storage in bedroom. 

N 
Kperhaps 

BRI(through 

Cons a 

* 

a 

a 

both division is costly (but 
sympathetic to cultural 

traditions); 
bath and kitchen at rear of plot 
requires long service lines from 
street mains;
rental unit has poor access 

bedroom to bath and 
kitchen);
poor cross-ventilation in 
bedrooms. 

DR. SR. 

PORCHI 

0' 2 

SOURCEs Coare House and Expansion Plans 
Cmaeroon Low-Income Housing Project 
USAID/PADCO, 1981 
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FIGURE E.4 

CUMNT$S 

Prot 	 good laundry facilities are pro­
vided at rear of bathroom. 

UNIT A-12 Cwt * corridor space is very exten-
Proposed Mous, Plan sive;Plot: 16.00X18.75 • 300m- 0 	 bedrooms have poor cross­

ventilation unless doors are 
open;

* 	 division within bath is costly
(but parhas sympathetic to 
cultura1 	traditions);
n.F 	 living and dining areas have 
excessive separation Vrom corri­
dor space. 

KITCHEN 

BEDROOM BEDROOM
 

L 	 DINING
 

BEDROOM BEDROOM 	 "I 

0 	 2 4 

SOi ICE	Core House and Expansion Plans 
Cameroon Low-Inodme Housing Project
USAID/PADCO, 1981 

http:16.00X18.75
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health facilities 30, 115 
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kitchen 64, 73
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land use standards 21, 22
 
land use 13
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pedestrian way 81
 
plot 13, 69
 
porch 66, 73
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project 9ize - see "project scale"
 

26
 

R
 
recreation facilities 116
 
residential land use 27
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household data 11
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