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FOREWORD

The Office of Housing and Urban Programs is pleased to make aveilable
this Handbnok. 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 consultants and
Host-Country counterparts in planning and reviewing site and unit
designs for projects targeted to low-income bencficiaries. 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 welecome suggestions as to its content and presentation.

Peter M. Kimm
Director

Office of Housing
and Urban Affairs
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Chapter |
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. In 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 scopz 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 limited 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 proecess,
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.

Site and dwelling unit design is governed by overall
shelter policy. In general, when AID and host countries
elect 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 Congressiona! 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 dclivery 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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c.

d.

Finanecial self-sufficiency. To develop systems for
financing sheitzr and urban development with minimum
subsidy requirements.

Private scctor 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.

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

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 crmer a
brief description of these programs is provided.

b.

C.

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.

Core housing. The construction of a rudimentary
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.

Community facilities and services. Primary schools,
health clinies, 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, ete.
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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
programming concerning host country resources and poten-
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
greups  ineluding but not limited tec 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 mi3t 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 infrastruec-
ture. As the Site and Unit Design Handbook is concerned
with guidelines for development of specifie 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 S0th 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 100,000 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 lccations
by host countries while having a substantial impaet 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 plo‘s must incorporate major improve-
ments in service capacities. This usually involves the
provision of off-site infrastructure and facilities at a
community scale (secondary schools, hespitals, ete.)
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-corsuming
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 ususlly 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 concentraticns
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 tiese g-oups. The association of low and
middle income groups in projects also provides an oppor-
tunity for cross subsidy which wiil 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 f3~ low income shelter. Thus,
care must be taken to avcid 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
gite 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 ‘esign. Annex
D shows examples of site development mc .ules in which
consideration of ¢ jpropriate 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 distinetions by income group including:

Shelter needs

Monthly pavmznts/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 FCFAl and up will be provided
with eredit 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 fer utility connections,
installation of septic tanks or cesspools and various
taxes.

1ys$1 ecuals PCFA 406.85 on November 17, 1983.



TABLE I-1

ANNUAL SHELTER NEEDS, AND AFFORDABLE PLOT AND DWELLIRG
UNIT STANDARDS FOR ABIDJAN (1983-1988)

(i}
Average Annya) fossible (nun Annusl Annusl
Populstion Loan Asgunt (1} Possinle {n lavestaent Nuader Of
Grouth lacome Group [Monthly| Affordsdle At 1) Percent Loan Asount Yo Meet Meeds [Dwelling uatt
1983-1936 Share fPopulation {Income Honthly Over 10 Years Alfordadle Monthly At 13 Percent Alfordsble Phystics) By Income Group] Meeded 8y
180,000 FCFA Payment FCFA Payment Over 15 Years Standards 8illton FCFA | lncome Group
| Lina Constr, Dwelling] Constr.
Populat e | Households Percent |Asount Plot | OEvwT jO.u. (es! Per Plot| OEWNMT Unlt Cost
8y lacome By income Shars  Cus of Moath Sl!c Cost/HA Sl!c [} Sllc Cost/HA Silc P!r
Griep Group 1 1 \acome |FCFA M MCFA | W FCFA FCFA H° | WFCFA [ [ S8i1lion FCFA
57.6(:0 2;,“ 2 16 40,000] 20 8,000 $35,295 100 12 20 | 20,000 632,290 160 12 20 20,000 5.4 6,850
H.S.{s 4.
n 58,000 20 11,900 192,000 160 12 20 | 25,000 940,531 125 12 30 25,000
52,600 s3|im; » ] ] 1,000 20 14,650 981,000 160 14 30 | 25,000 1,152,223 | 200 12 35 | 25,000 6.8 5,004
{H.5.]¢ 5.2
(1] 85,000 20 17,000 | 1,138,570 180 |} 35 | 25,000 1,343,616 200 12 & 25,000 7.0 s, 192.
l).lt‘lo ) lil“ 21 10 100,000] 20 20,000 | 1,333,000 160 23 35 | 25,000 1,572,840 200 r3} 40 25,000 2.2 1,384
H.S.}s 2.8 .
18 130,000{ 25 32,900 | 2,202,000 300 3] 45 | 30,000 2,600,292 300 23 50 35,000 4.0 1,846
85  [150,000] 22 |45, | 3,003,900 f300) 30 | se| 35,000 3,586,631 | 360f 30 6 | 35,000 6.8 1,908
ll.e.'l‘a .. sim 10 - 175,000| 29 50,000 | 3,348,000 310 30 30 | 35,000 3,951,812 | 350 10 70 | 35,000 W 1,110
H.S.]»
- 200,000{ 30 60,000 | 4,0i8,500 328 30 80 { 35,000 4,292,128 kY H 1/} 95 | 35,000 1.9 832
95 250,000] 130 75,000 | 5,023,000 400 11} 100 | 35,000 s, 9,18 | @8] 38 110 | 35,000 1.2 §5)
2,000 1,800 S 10 |250,000 ToIAL ’ 10.5 25,502
(n.5.]e 8} :
) {
(H.S. = Household Size)

(U.8. $1 equats FCFA 408.85 on November 17, 1983) .
Source: PADCO Analysis based on PDA Iacoms Update {1532) and Curreat Financial Conditions.
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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 asreas of concern regarding data
requirements: (1) urban and (2) shelter specific. PRE/H
is now eondueting Urban Development Assessments (UDAs)
in countries which could be eligible for HG financing.
The UDAs provide an overview of the uarban 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
inelude:

®* Growth policies or potential for settlements
® Physical development constraints in settlements
® 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 realistically nfford sites and ser-
vices plots and dwelling unit firancing will range be the
20th and 50th pezcentiles on income distributicn. 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
designirng low income housing projects follows:

1. Household Data (by subgroup and tenure status)

¢ Size
® 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
* Expenditures (share of monthly household income):
.. average share of income for shelter ineluding:
-- 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
-~ gspouse 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)

Sanitation (in percent of households):

.. with water borne sewer connections

.. With acccss 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, ete.)
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«« Service (daily, weekly, etc.)

.. adequacy of service

Public transportation

.. areas served

.» cost in distance from city center per trip
Emergency services (with/without easy access):
.. fire

«+ ambulance

«« Security

3. Dwelling Unit and Plot

Plot size (housing type or community average)
Number of persons per plot
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 4
.. 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

¢* [Infrastructure:

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

® 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, ete.

.. type: single storey (common wall, ete.), walk-
up, ete.

.. 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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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 basic data set on
households and construction.

Site selection is a crucial element in the development of
gites and services projects. Poorly chosen sites can result
in: (1) considerable project delays (i.e.  ue 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 Pigure 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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MEASURED HOUSE PLANS IN EXISTING NEIGHBORHOODS
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FIGURE 1-2
SITE SELECTION MATRIX

#SELECTION SITES
CRITERIA 1

1) Acquisition status (yes or no)
(i.e. expropriated)
9 land

crop
buildings
tenancy status

2) Land Cost (cqst/a2)

3) Proximity to existing (distance)
infrastructure (w/adequate
capacity
® water

electricity

sanitary sewer

storm sewer

transport services

primary access road

4) Proximity to social eervices (distaence)
(w/adequate capacity) :

achools (primary)

market and basic commerce

dispensary/health unit

clinic or hospital

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

site unoccupied

adequate area

no need of extenaive grading

6) Soil conditions (yes or no)
° atability/ease conatruction
9 adequate depth
9 gyitability for sanitation
alternstives
% no need foundations dseper
than 1-2 meters

7) Environmental concerns/natural |. (yes or no)
hazards .
% gubject to flooding . . .
9 wind and dust storms
9 garthquake

8) Distance to employment centers (diatancs)
city center

9 principal industrial zone

% gmall-acale employment centers
% port or other

*In selecting asttlements sdditional criteria should be employed (i.e., growth
rate in population and employment, tax basis for cost recovery, size of indua-
trial base, stc.)
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FIGURE I-J
ABIDIAN SUB-PROJECT SITE SELECTION CRITERIA

Abobo Abobo 8inger-
o= Niengnon Port Nerde Abobo Derriere Anyama Akouedo ville
Sites Possibls ville Nord Boust Quest Dfihi les Rails K».18 Nord Est
Renks (Four =
Preferred Sites) 1 2 3 4
Evaluation Criteria
Degree of Expropristion
- Land N Y Y N N N N N N
= Plantation N Y Y N N N N N N
= Quilding - - N N - N N - -
Proximity to Infre-
atructure Networks
- Water N Y Y Y N N N/Y N Y
- Electricity N Y Y N/Y Y N NY Y Y
- Sewers N Y N N M N N N N
- Trenspcst N Y Y NY NY N NY N N
Praximity to Services ' \
- Comerce N NY Y Y NY Y . N N Y
- Schools N Y Y NY N/Y - N NY | WY
= Health facilities N Y Y NY NY Y N NY Y
Ease of Development
- Easy N/Y Y NY | NY Y N Y Y Y
= Drainage networks
in place Y Y Y Y Y Y Y Y . Y
« Unoccupied Y Y NY Y Y N Y Y Y
- Sufficient area Y Y N/Y N/Y Y N/Y Y Y Y
Distance to Employment
-~ Platesu 25 14 15 16 15 14 22 14 19
~ Youpougon 39 5 2 20 19 18 15 17 22
- Port 17 19 7 21 20 19 27 20 25
= Induatrial zone 19 21 9 24 23 22 30 22 27
- Port Banco Project 39 8 29 21 29 19 27 17 22
N=No; Y=z Yes

®Note: Physical configuration of city and lack of available sites result in higher than genserally
desired distance to esployment centers. '
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Chapter 1l
Site Planning and
deiiion

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:

¢ §Site selection (area, attractiveness: see I.E)

* 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)

- ® 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 circulatio: 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:
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“Broad Specific
“Private Realdential
Comnmercial
Small industry
Public Circulation
. Open Space
Semi-public Schoals
Health
Community faciltiities
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 II.1) but proper controls should be
established to define its territorial extent, encourage its
intended function and allow for its maintenancz. These
controls can take legal, social or physical forms in iden-
tifying users and responsible agents.

2. Land Use Standards

Determination of percerntages 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 official 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 £l Salvador?
Reaidential 81.2%
Circulation 18.5%
Schools 0.3%

Sources TPADCO, et al. "A Program for
the Integrated Improvement of
Critical Metropolitan Areas in El
S‘lvworo 19780 pcV!'IOO
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FIGURE II-1
"LAND USE PLAN

low cost hausing (sites & services)
low cost housing (Min. of Housing)

middle income housing

L J community facllities
shopping
secondary school
school recreation area
town recreation area
community recreation area
g@ industry

—-.~— 'drainage

SO

Source: Building Research Establishment, Department of the
Environment. Third_World Urban_Housing: Aspirations,
Resources, Programs, Projects. London. 1977. p.241.

23
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b.

c.
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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 prczesses. Below
are examples of official standards which result in a
high percentage of public space and high development
costs:

Land use €1 Salvador? ggypttt
OUA RS Gazg
Reaidentiel 39.7% 41.7%
Circulation 32.5% 33.3%
Community facilities 7.9% 16.6%
Commercial 6.6% 1.3%
Recreat ion/open space 10.0% 7.1%

Source: TPADCQ, ut al. "A Program for the
Integrated Improvement of Critical
"05§°?,311th Areas in El Salvador. 1978.
pn - .

tpADCD, ot al. "National Urban Policy Study",
Final Report-Appendices, Voluwe 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 ard semi-public land use result in more suitable
Europe and Ut.\ standards.

Recommended or pre/arred land use percentages vary
depending on geograptical area, project size and
loration, level of existing community facilities, popu-
lstion 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 EqypttCener
Motroville »ﬂlgt ol
Residential 50% 57%  30-60%
Circulation 15-30% 205 15=-30%
Community facilities 10% 15% 5=-15%
Commercial 8-12% 8% 3-5%
Recreation/open aspace 5-7% - $-10%

Source: tPADCO, et al. "METROVILLE: Low-incoms
Settlement in KARACHI.® Final Report Karachi.
1977. p.134.

;’I;JAgco et al. "NUPS", Volume 2. Cairo. 1982,

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 e minimization of public land and
maximization of private land.

Population density has an effect on land use percentages.
Generally, 8s densities increase there is a low but posi-
tive correlation with land used for circulation due to a
greater frequen~y of accessway provision to the
decreasing sized plots.

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 increase
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.

2ysAID Office of Housing. Squatter Settlemeats and
Housing Policy: Experiences with Sites and Services in
Colombia. Washington, DC. 1980. p.134.
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4. Recommended Gross Densii:os 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 especialiy South Asia will fall in the
higher ranges. These variations reflect the avzilability
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:

~Souyrce Densities
- p/ha
MIT 200-600 p/ha
0AS 600 p/ha
NUPS (Egypt)  140.280 p/ha
OUA (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 aund 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 1.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 populaticn if the surrounding neigh-
borhood and community are lacking in these facilities and
the appropriate financial instruments can be devised. For
this reason, it i3 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 averall; 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
with higher densities and smaller residential plot

-f— THROUGH (‘.l?:('.ULh.T\OM—} sizes as frequency of access increases; thus,
" rights-of-ways in residential areas for vehicular
z oy 2 and pedestrian access should be held to a mini-
§« T & mum
3 S.Aq,wj{.j = .+ with some designs such as cluster blocks,
o 5 i ~ distinction is made between through-circulation
= 4 — —v*s,—.” and access-circulation:
3 T T TTTETT -- through-circulation: streets for vehicles or
d fie vehicles and pedestrians that primarily serve
= L1 _ a large number of people going from one
\Lr"“ e part of the city to another and secondarily
provide access to plots on their sides; they

are usually long and conne~ted at bcth 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

¢, 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-

—',,,' Ty '.,.'— tage indqstries in resideptial areas as they are
' I a potential source of income generation that
.l_ ’ _ e may assist in cost recovery
e T * Development control:
! | N mu-.".-ul* .. development regulated by building codes and
g tenure arrangements
“+I__~-_'-.<-_L~.=_-.‘='-__I+" d. Open space and recreation

¢ Planning considerations:

.. frequently proximate to schools and included in
overall school or community facilities land use
percentages

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

.. poor location and sizing, misunderstanding of
eventual users and function, and lack of effec-
tive controls over maintenance and operation
can generate land waste or misuse (i.e. open

+ + spaces turning into garbage dumps or squatter

developments)

¢ Economic considerations:
.. may be charged to beneficiaries as plot cost

' . - ¢ Development control:
- G, e lom .. public ccntrol over design and regulation
L ] o+ . '
COMMETA POTINTIAL, LAND OLMAND, e. Schools
LANG VALV OIAGRAM

* Planning considerations:

Sources .. i i '
Conivas, H. & R. Goethert. higher densities require a greater frequency of

Urbanization Primer. schools
ridge, MA. . p.101. .. average of 5,000 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

porne by government agency in charge of edu-

cation but may be recovered in plot and user
charges
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C.  Site
Development
Modules

f.

Office of Housing and Urban Programs

Development control:
. public control over design and regulation

Health tacillties

ks
DeC *
Y eagilir

¢ Q tow cutt Coverams

m i\%; g. Other community facilities
XA

c'?':w:

Planning considerations:

.. includes clinies, 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:

.. development and operations costs are generally
borne by government agency in charge of
health, but beneficiaries may support land and
infrestructure costs

Development control:

.. public control over design and regulation

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
larger scales

Economic ccnsiderations:

.. development and maintenance costs are usually
covered b’ public agencies and partially reco-
vered thrcugh user fees

Development control:

.. public control over design and regulation

1. Module Hierarchy

For planning purposes, urban areas can be broken down
into discrete modules which can be repeated to form a
site plar.. These modules are generally defined by planned
population 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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| B |

=1’ 11 E ﬂ
=i

COMMUNITY

~”

.’ ]—r____q
=ﬂ

NEIGHBORHOOD

J

BLoek

b.

d.

2.

Planned
Module Population School Geographical
Size Requirements Ares
Community 20,000 1 secondary 50-150 ha.
Neighborhood 5,000 1 primary 10-25 ha.
Block 250 — «5=3 ha.
Plot 10 -— 20-400 .,

Community. A grouping of neighborhoods proximate to
each other, under the same sort of governmental
structure, and of a sufficient size to warrant large-
scale common facilities serving daily and weekly needs
for a potentially extra-community population.

Neighborhood. A grouping of blocks bounded by
natural, social, or administrative boundaries, con-
taining a sufficient number of people to warrant com-
mon facilities serving daily needs.

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

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.

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

Community Module
General observations

* 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. hcspital, 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

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

Secondary school, including classrooms, attendant
encloseu 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)

Entertainment facilities such as cinemas, eclubs,
ete.

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-
forma:r stations, water supply tanks/wells/pumping
stations (all highly dependent on design of
infrastructure systems)

e. Design prineiples

Overall organization:

.. layout should be the servant of the people and
the place; a rectangular ¢rid of straight lines
across an undulating, guil.y-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 [I-2 _
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Existing tracks (0 adjacent seltiements

Source:
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FIGURE II-3
DESIGN PRINCIPLES
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FIGURE II-4
FINAL LAYOUT

Source: CITRUD. A_Model for Analyzing Alternatives in Urban Project

Design. Warhington, 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 publie
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
interchanges facilitated

the circulation network should reinforce the
focal points of the plan such as community or
commercial (acilities and open sface

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
planned to restrict through traffic in residential
and local facilities areas (Figure I[.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

wal’.'ng distances within the community Jo not
enceed 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 II.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
lessen development costs and drainage complica-
tions (Figure II.2)

unique natural features (rock formations, ma-
ture trees, streams or lakes, ete.) should be
left untouched

in hot climates, consideration sheould be given
to a shade tree planting plan for public spaces,
especially along pedestrian paths
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" PFIGURE -5
STREET HIERARCHY
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Source: . Pechnical 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
facirg the plaza in Latin America

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
example, in Pakistan it is frequently viewed as
inappropriate to locate a zinema or bank next
to a mosque; in other Islamic countries this
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 2zocalo,
whereas in many other places it is the major
commercial area or school open space facilities
(Figure I1.6); in any case the circulation net-
work should emphasize the focal point

in Latin America where secondary schools tend
to be attended by a selective city-wide consti-
tuency, the provision of a school within a sites
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 India3 show that,
as the site development module increases in size
from 500 people to 1,500 people, development
costs rise 17% to 21%

3HUDCO. Sector Model. New Delhi, 1983. p.21.
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PICURE [I-8

LAND USE DISTRIBUTION

E Aesidential ares group A =2 Streel width

E " » group B E Parks and sports A . i od
—— —f

W . group C D community open space e

~ Source: CITRUD. 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 *o mateh 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

{

Recommended project scale by site (Seection 1.C.2)

The neighborhood module represents a spatial unit
which should take into corsideration the socio-
cultural, educational, recrea'ional and commercial
requirements of the people, oa a daily basis

The site should include & 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

b. Physical components usually not provided at smaller
than the neighborhood scale:

primary school and nursery schools

local commercial facilities for daily shopping
local market facilities for daily needs
neighborhood park or plaza

local religious facility such as a small mosque or
chapel '

publiec transportation stops
solid waste collection depots
multi-use community shelter
neighborhood gardens

¢. Design principles

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 center 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 I1.7)

vehicular parking and service access provided on
the streets should be designed to present a
discontinuous pattern to avoid through traffic
schools and open spaces should have a direct
and proximate relationship

public transportation stops should be located on
the periphery of the neighborhood, near non-
residential uses if possible

walking distances should be minimized through
the use of direct walkways in a conecentric
layout rather than linear

Response to the natural environment:

neighborhood boundaries should be planned to
encompass areas of uniform slope as much as
possible

the street and pathway layout should be planned
so as to channel surface runoff water across
slopes, away from buildings and aetivity
centres, and into natural or existing lines of
drainage

if the neighborhood garden is a viable concept,
its location should take into consideration soil
fertility, irrigation possibilities and natural
drainage, separation from potentially disruptive
activities snd its educational value to schools

in hot regions, consideration should be given to
a planting plai: for shade over pedestrian paths,
along streets, around open spaces, -and 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 Middie 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 I-7
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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 favor of smaller more local, and thus
better policed, open spaces located throughout
the residential areas of the project

.. interaction between different economic groups
should be facilitated by the nuclear location of
social gathering places (open spaces, commer-
cial faciiities, schools, ete.)

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 publie
maintenance costs ss 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 ecirculation 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.* The
same, to varying degrees, can be said of any non-
rectilinear layouts

4ysAID. Office of Housing. Squatter Settlements and
Housing Policy: Experiences with Sites and Services in
Colombia. Washington, DC. 1980. p.134.
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GRIDIRON PLOCK

=

GRID ALOLY

CLUSTEL BLOCK

S. Block Module

a. General observations

The block is the basic unit of residential sub-
division ’

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 ecirculation and
limited 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

.+ 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
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
individual plot level

¢. Design principles

Overall organization:

.+ longitudinal axis of the block should be laid out
perpendicular to major roads of the neigh-
borhood

.. in blocks located proximuate 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-
mum
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.+ intervals between roads should be long enough
to miniiiize 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 trucks 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

.. generally, 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 I1.9)

.. longitudinal axis of the block should be laid out
pernendicular to the direction of prevailing
winds thus providing each plot the cooling
effects of wind and breaking up a potential
wind tunnel effeet 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

_IL.10)

Only in grid blocks can absolute minimai ecir-
culation land use be achieved
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FIGURE II-9
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FIGURE II-10
MONTHLY PAYMENT PER PLOT
REFLECTING ACTUAL PERFORMANCE
(El Pepeto, San Salvador)
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® Pavored 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 locaticns

6. Plot Module
a. General observations

® The plot is the most important scale for the bene-

especially when vertical expansicn is possible

o ficiary as it determines costs to them, unit design

Sesese L qreeeenee possibilities and, on some sites, the typs of
. construction possible

seeveee :W . ®* Ownership of a plot is equated with a single or

:'.“ﬁ extended family, although in some regions (Latin

NN America and North Africa) it is common to have

:s*.-'.}. three or more separate families occupying the plot,

b. Physical components usually not provided at any

......... Y smaller scale:
®* house
NO ® sanitary core
* on-site open space
\\\ ®* boundary wall . ,
. . ® individual connection to lnfrastructure systems
I Ty N c. Design principles
. ® 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

RESIDENTIAL regional customs, affordability levels and

YES
-
OPEN 4$PA(E availability of land
N

.. generally, plot areas in sub~Saharan Africa are
SCEROOL . » largest whereas they are smallest in the Middle
East, North Africa and South Asia. Figure HO-11

i INFRASTRUCTURE: gives plot sizes for Sites and Services projects
for selected countries
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FIGURE II-11
SITES AND SERVICES PLOT SIZES

PLACE - P-GXECT AREA AND
P: Proposed CONE IGURAT ION
NDP: National Development Plan (m2, ™ x m)
Burma 260
Colombia 140
P) USAID 80
les PAP = Plan 1 170
AP - Plan 2 170
tcuador (P)
USAID-FCH Proposal 127 (8 x 16)
tl Salvador
ESDV
Guinea 93—(5 x _12)
India: Bombay (P) 14, 5
Madraa 91.4
New Delhi 25 é“)n of glota)
80 (7% of plots)
raq: Bagdad and Barra 160
snya: Nairobi-Kariobangi 210 (15 x 13.3)
NDP_65-70 210
[Rorea:  Pusan 60
Seoul 120
Malawi: Blantyre $30
NDP 610 219931;
440 (recc.
rocco: lrams Sanitaire 35
Lot Evolutif 64 (8 x 8)
Lot Economique 68 (6 x 8)
(P) IBRD 1965 éA
Paklstan: Lahore 12
Senegal: OUakar - Flkine Ancien 219 (12.5 » 17.5)
Pikine Extension 150 (10 x 15)
[ Budan: 850
" Thalland: Bangkok 73
145
Tunisia: 80
ambia: Lusaka - New Kanyema 315
- Marrapodi 315
= Chainama Mills 335
- Kaunda Square 167
Second NDP 315

Sources IBRD/IDA Urban Projects Department. "Sites and Services:
Th.isExperimce and Potential®, Washington, DC. 1973,
p. e
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sites located in high density and -central city
areas will be smaller than those in outlying
areas . co
recommended plot sizes, dimensions and assumed
family sizes:

“Plot
Dimenaion Assymed
w/Minimum Household
Agencyt Plot Size Frontage Size

United Nations 105 m2 7.5mx14m S
Rellief & Worka
Agency (UNRWA)

US Agency for 100 o2 Smx16.7m 5
International

Development (USAID)

Organization of 40 n2 SaxBm 6

American States

T1BRD/IDA, Urban Projects Dejartament. Sites and

Services: The Experience and Potential. Waahington, OC.
L] p. L)

® Response to the natural environment:

on slopes over 20 percent, consideration should
be given to plot proportions and sizes conducive
to multi-level 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. Cost implications

The smaller the plot, the more serious are design
flaws (i.e. .7astad 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 fill 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

Alternstive Increases Increass in Base
in Size of 30'x50' Plot Incressss in Sizs Estimated Cost
. X = 2, percen .6 percen
2. 35'x60' = 2,100 16 percent 15.4 parcent
3. A4Q'x60' = 2,400 33 percent 17.5 percent
4. 35'x70' = 2,450 36 percent 24,6 percent
5. 4Q'x70' = 2,800 55 percent 29.6 percent
6. 40°x80' = 3,200 77 percent 34.1 percent
7. 40'x90' = 3,600 100 percent 40.0 percent

Source: IBRD/IDA, Urban Projects Department. Sites and

Services: Ths Experience and Potential. Washlngton,
L] .p. .
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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 noncept
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 shouid provide basic .shelter from the ele-
ments, water and sanitary facilities, and privacy. The
basic components of core houses generally include:

¢ Sanitary block:
privy
water tap
laundry and shower elements

¢ 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

Office of Housing and Urban Programs

1. Affordability

Affordability analysis establishes overall ecapital costs,
their allocation and the method and degree of cost reco-
very. Models have been developed for both handhald
caleulators 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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Figures III.1 through III.8 show the phased expansion

(both horizontal and vertical) of various core houses,
while Figure UI.7 shows the expansion potential of
various core house sizes on different sized plots.

3. 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
-bould be abandoned in favor of open space ratios
(.42 per inhabitant) since much domestic activity
occurs outside rather than inside

® 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
tinding 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 fune-
tional design components commonly included in core house
designs. 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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FIGURE HI.3

CORE HOUSE EXPANSION
(Indonesia)
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(Latin America)

STEP I - Pamily is provided
with a lot in a planned com-
nunity with minimum sanitary
gervices. In this plan 4
sanitary un/f3 are joined at
the intersection of 4 lots,
mi.imizing costs.

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

STEP III - As family income
permits a permanent house of
better materials is construct-
ed by unaided self help. The
site and gservice alternative
seeks to control and legalize
what otherwise would occur in
an uncontrolled settlement.

Source: USAID Bureau for Latin America,
Housing and Urban Development
Division. "Cooperative Housing
and the Minimunt Shelter Approach
in Latin America.” (Vol.1),
1972, Washington, DC, p.vil
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CORE HOUSE EXPANSION
(Colombia)
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CORE HOUSE EXPANSION
(Zambia)

! .
- e e emp wey eEs GED eas GEp GEn S e

: : i
1 gatn \LI l{ ‘ g
Mooy o N 1
| I I
Il Il gedroom T

| HWitchen T
g

1 )
l: ll ”e
t]

—_—
1

|

I

Py

At T TRLEEE
L Y] '

Porch

e__._. 15'8“
|
|
h'-&\'\!f\i-n'wu"'-{
1P e gai )
”» g
“ .
H
.
Pl L LR oty -
[ L

< 216" —————>

-

=1
{ I

Additions which can be made
to the corghousa.

SOURCE: *'Evaluat{ng Successf:! Low-Income Housing ‘Projectsf.in,Lelss Developed
. Countries: Criteria and Case Studies." 1977, .Washington, DC, p.69



62 FIGURE 1.7

, CORE HOUSE EXPANSION POTBNTIAL
' (Indonesia) .
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danitary Block

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.

Spatial Requirements

® 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 1m
square slab in close proximity to a water tap and
open space for drying

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

¢ 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

Multipurpose Room

Descripticn: 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.

Spatial Requirements

° The muitipurpose 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 circulation; 3m is a much more useful
minimum dimension

Minimum construction costs may dictate use of spe-
eific 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 securz 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 f[ireplace may be incorporated
in the design.

b.

Spatial Requirements

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

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
kitechen should be designed with higher ceilings

¢. 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 in Kenva, kitchen ‘space was .

used primarily for sleeping, reflecting both "low
priority for enclosed kitechen space and overcrowded
habitable area

Boundary Wall

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
Spatial Requirements

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

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)

Bedroom, Living Room, and/or Dining Room

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.

Spatial Requirement;: 2m is an absolute minimum
dimension, though as noted above, 3m is preferable.

Design Considerations

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

®* 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

Corridor

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

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

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

Yerandah, Porch

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.

Spatial Requirements

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

® PFor sitting, entertainment and frequent passive
activities; 1.5 to 2m may be adequate, especially
it the user's attention 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

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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® 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

Courtyard

Description: a courtyard is formed by walls, rooms or
other identifiable spaces surrounding it, used for
intreplet privacy, work, play, sitting, sleeping,
entertainment, storage and many cther activities.

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

Design Considerations

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

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

General Process

Design of the core house unit takes as its point of

and Unit Design departure the following data and analysis:

Developmerit

Socio-economic surveys

Cost of housing construction surveys
Existing house plans

Affordatility analyses

Comparitive studies

Designer's 2xperience

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, 9
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 IlI-8 shows the outline of activities for model
house desigrt 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

® 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)

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

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

® Given a low wall or no demarcation, social
interaction and commuuication can be enhanced by

SPADCO  Final Report: 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
(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 rcquire 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

Infrastr. :ture lines located down the center of the
block minimize connection runs and resultant costs
at the expense of necessary 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
costs by avoiding need to build boundary walls
House and plot runoff should be coordinated with
overall site drainage

Within the plot

Core house coverage of the plot, even with maxi-
mum anticipated expansion, should generally be
limited to 60% but can increase for small plots

Advantages to sanitary block located behind core
house

.. proximate to best laundry area
.. isolation from public view
.. 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 ImI-8
’)}CTNWES FOR MODEL HOUSE DESIGN AND CONSTRUCTION
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Advaﬁtages to sanitary block loc:ted at front of

plot: RO e ‘

.« benefits from infrastructure lines laid in lines of
circulation '

.. frees rear of plot for cost-saving quadraplex
core house plan

Advantagec 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 no: 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 circulaticn

¢. Between components

Figure NI-9 shows a functional layout of a typical
house in the Cameroon that helps eclarify 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
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 .nd possible contamination

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 roc.ns
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FIGURE MI-9

PUNCTIONAL LAYOUT OF A TYPICAL HOUSB
(Cameroon) .
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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

Circulztion space should either be kept to a mini-
mum or it should be enlarged somewhat to accom-
modate another activity

Circulation space crossing a room on a diagonal
wastes spece; it should be planned along a space's
perimeter

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
to keep the house clean during rainy and muddy

days

3. Response to Natural Environment

a. Cold climates

Building mass should, he as compact as possible with
a minimum of wall perimeter exposed to the
exterior

Couking fire and chimney should be located
centrally and enclosed in masonry, cupturing 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

Where tradition provides for family and social
gathering space in the kitchen (frequently the only
means of heat is the cook fire or stove), such as
in Bhutan and Nepal, consideration should be given
to making the kitchen as commodious as possible

Small rooms heat easily

b. Hot climates

In hot, =~id climates, the roof should be solid and
heat-stormg 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-hundredth 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

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

Wind

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

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

®* Wide eaves and roof overhangs are subject to uplift
during high winds

Insects and pests

Sereened openings, especially in privies and
bedrooms should be provided if at all affordable
Tight joinery in construction and keeping aii ani-
mals outside (provision of cage or tether space,
and access froi. circulation to plot required) will
minimize the problen:

Slope

For 0 to 10% slopes there are few restrictions on
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
inereasingly difficult and may require a different
type of house plan and section

The quadraplex unit is best suited to flat land and
adapts poorly to sloping sites

Soil conditfons: Figure II-10 shows a range of soil
types and their relative desirability for various uses.
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4. Cost Impucatlona

® Quadraplex and narrow row house configurations are
generally the lowest cost units, being more effi-
cient in use of both land and materials

®* Pigure 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-
treally, providing that:
.. foundations, walls and columns can support a
two-storey load
.« structure of flat roof can support floor loads
.. annual precipitation is light, as in the case in
North Africa, Botswana, Afghanistan, coastal
Peru, and other desert regions
.. a slight pitch of 1cm/3m allows rainwater runoff
® A shed roof is simple to build, sheds water (and
snow), and is a good shape for later horizontal
additions and extensions
®* Braced corners and preferably a ring beam around
the core house help brace the structure against
strong winds, ilood waters, seismicity, settling and
general degradation
® All openings should have lintels and be located
away from corners and each other
® Each house should be built upon a platform or
plinth (mirimum 15em height but greater depending
on drainage and flood‘ng conditions) and surrounded
by a drainage swale 1.5m away from walls
® Superstition and religious beliefs frequently have an
effect on design; for example,b in some Philippine
locations steps from the raised house to the ground
must face the Suuthern 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
towards Mecca
¢ User participation in the design process should be

- :#“":“" creatively maximized to assure acceptance and

proper use of the final product

eTabujara & 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 III-11
SITES AND SERVICES/CORE HOUSING COSTS

INCOMPLETE PERMANENT HOUSING, 3-4 roomed
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#*Cost Brackets: Als £ 0-175 Bl= £250-425
A2z £175-250 B2= £425-600

Base of Calculation NHC revised figures )ja{ 1970.
Cost of Permanent Housing: 31.5 shs/sqf floor area

3-4 loomed Housing (app. 50 sqm plinth or 45.5 sqm floor area) approximate
cost £770 (15.4 aq:g

a. part with sanitations 10 sq= @ £21 = £210
b. part without sanitations 40 sqm @ £14 = £560, total £770
C. roovi 4.5 sha/sqf or 2.5 £/sqn

d. plinths 4,5 shs/sqf or 2.5 £/sqm
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Chapter 1V
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 II.B.1.)
b. Minimum standards (See Section Il[.B.2.)

e¢. Cost recovery. Scarce public funds available for pro-
jeet 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 : 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 ‘" < planning process.

3. Major Infrastructure Comipunents. These include cir-
culation, drainage, water supply, sewerage/sanitation,
solid waste removal ond disposal and electricity and
street lighting.
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B. Circulation

Office of Housing and Urban Programs

: 'fhe 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:

.« carrisgeways (vehicular eirculation and parking
lanes

) Walkw&y:.

. "buffer zones" {median strips, planting areas,
etc., most appropriate in major arterien and
expressways)

|
sidowalk l carriage way 1 sidewalk
Lpunnd zone Lba:;u- Sone '
ROwW
Sidnwalk carnape iy sideviatk E.
/ ] /

Source: Ministry gf Municipal Affairs. A Handbook of Physical

Pllnnln Standards. p.30.
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b.
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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 IV-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

.« Pecreation 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
children's play) will overflow onto circulation
ways, making it an extension of the house

Physical standards and technical guidelines

Figure IV-2 shows physical standards for five types
of circulation

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

Curb height should be no more than 15em for
pedestrisn comfort

Minimum vehicular lane widths:

«s 2.40m to 3.00m (parking)

ee 2.80m to 3.20m (up to 60 kph)

e 3.00m to 3.50m (over 60 kph)

Minimum pedestrian way widths:

.o 1.50m (inside residential areas)

«e 1.70m (on local streets)

«e 2.00m (general, for three people passing)
«o 2.40m (beside vehicular parking)

ee 3.00m (bkeside community or commercial facili-
ties)
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FIGURE IV-1
STREET SECTIONS AT MINIMUM AND UPGRADED STANDARDS
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LR T . . a
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HORIZONTAL SCALE 1 = J00
VERTICAL NOT TO SCALE

STREET SECTIONS AT MINIMUM AND UPGRADED STANDARDS.
Oimensions are in centimeters.
For "Modes", descriptiona, see Figure 1V.2.

Source: Ca:;énua and Goethert. Urbanization Primer.
p. L)




FIGURE IV-2

TABLE OF CIRCULATION MODES, USERS AND ROAD CHARACTERISTICS

USERS ROAD CHARACTERISTICS
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o
Source: Caminos and Goethert. Urbanization Primer. p.87. g
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* " POSIIBLE CURB LING

ST DBTANE LING

Sourcas
Ministry of Muni:ipal Affairs. A

Handbook of Physical Plannin
Standards. p.sf.

Office of Housihn and Urban Programs

Three interrelated elements to be considered

regarding intersections:

.. angle f intersection (not less than 60°)

.. 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;
40 kph, 100m)

ARTERIAL STREET

ROW:30n

" 30m,

| [z 52 t=521 1]

| . ie 21

3 §1,3°J 9 ‘ i : .9 . 0'71.3 3

N g D
it} % 41 comiigevey 1 F P ;
¥ 1 KR SN

3a ?

Source: Ministry of Municipal Affairs. A Handbook of Physical

Plarning Standarda. p.34.

¢. Response te the natural environment

UNG OF MAXIMUM PLRMISIELE
BULDING CONSTRUCTION

The greater the slope of the land, the more roads
should parallel contours

Regions with heavy rainfall, flooding, snowfall or
icing require special consideration in drainage plans
and construction

d. Response to the cultural environment

Local norms will help determine modes of travel,
travel times for particular trips, speeds and fre-
quency of trips

Road design may have to consider special features
such as separate lsnes for bicycles, animals and
animal drawn carts



Chapter IV: ‘Infrast‘ructurg’,;

C. Storm Water
Drainage
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Planning Standards. p.50.

2. Cost Considerations

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

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.

The primary purpose of storm water drainage is to remove
storm water runc’f to prevent flooding.

1. Design Considerations
a. General observations

Miniinum standards consist of a system of shallow
and deep ditches discharging into natural drainage
channels
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FIGURE V-3

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

WATER 3SEWAGE CIRCULATION/ ELECTRICITY/
SUPPLY DISPOSAL STORM DRAINAGE Costs per Hectare ($/Ha) STREET LIGHTING
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SOURCE: Caminos, H. and R. Goethert.
Urbanization Primer. 1978,

Cambridge, MA.

p.162.

ML: Minimum Level; SL: Standard Level; Gl: Gridiron Layout; G: Grid Layaut

The purpose of this chart is to compare costs of materials, labor,
and equipment of diiferent basic networks at both minimum/stan-
dard levels of services. Two models are used: a GRIDIRON layout
and GRID layout; both have the same lots: 6.03m x 16.66m =
100m2. ‘

Materials carry thz 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/s"~rm drainage are the
highest at the standard level. Sewayc disposal carries the lowest costs
at the minimum and standard levels.

L8
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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

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 constructed 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 projeect - HG 003), for
example, inadequate design of & maior storm water
collector 1esulted in flooding and severe environ-
mental problems which has taken several years to
correct

drainage componeits:
.. 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 Charp 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 accideits

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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D. Water Supply

89

- ® Size, number and placement of curb inlets deter-
mine how free the streets are kept of runoff
water; their lccation next to manholes facilitates
cleaning )

®* Manholes should be located at intersections, bends,
dead ends and generally at 160m intervals

c¢. Response to the naturci environment

* Flat land recuires 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

® gGee Section IV.B.2 for comments

The primary purpose of water supply is to provide the
community with an adequate supply of safe, potable
wate~ 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
(usuelly 100m maximum, but 200m in emergencies)
from the plot

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

® Water supply components:

.« Source

. s pUMpS

.« Supply

«o lines

.. valves

.. filters

.« Service connections



99

Office of Housing and Urban Programs

.+ Meters

.+ lire hydrants

.. communal or individual facilities

.+ Poof tanks

Individuzd roof tanks adequate for a day's supply
are an upgraded feature and alleviate problems
with vurying pressure and line supply

b. Physical stancard. and technical guidelines

Water requirements will vary widely according to:

.+ population .

.o climate

.+ Standards of living

.+ extent of water-bourne sewerage

.+ Water pricing

.. extent of private supplies

.« water quality

.. type and scale of commercial and industrial
activities

.. use of meters

.« distribution system pressure

.. System management

Figure IV-5 shows the range of water demand per

person per day with regard to actual demands and

various standards

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

Choice of pipe materials should be determined by

availability, cost, local regulation and the chemical

composition of the soil and water

Fire hydrants, if feasible, should be located no
more than 200m (100m preferred) from any plot

¢. Response to natural environment

Usual sources for water include lakes and impound-
ments, rivers, groundwater wells and springs, and
occasionally oceans; in selecting a source (if a
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FIGURE IV-5

WATER DEMAND PER PERSON PER DAY

Per Person Per Day

Liters | Gallons
Physiclogical minimum 1 e (1 quart) STATIC
varisy 6 — 1.5 Min, subsistence DEMAND
Communal Standpipe with cunstant
dist, 0—3 per unit
0 10 vl pop.
Mimmum, individual 80 —— 20
faucet, metered (US)
10==30=_ civa
160 == 40 AlD
Average use {US 1966) 200 = $0 WHO SELIANAGN o
Sinyle family dwellings M0« :;“h:‘:
{US 1960 20 70 . :ndmh
20 80 and
0 %9 ::lnn
400 100 lifestyles
440 110
Luzury dwellings (US 1960) “o 120
520 130
S0 140 \/
600 150

CINVA: Centro Interumericuno de Vivienda y Planeamisnto
AlD: Agency for Internutionul Developmeni
WHO: Wurld Health Orgunizution

CHART OF WATER DEMAND PER PERSON PER DAY.

The chart above indicates the range of water demand per person per day with re-
gard 1o actual demands and various standards. Note that the demands in luxury
dwellings are approximately 100 times greater thun 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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E. Sewerage
Sanitation

Office of Housing and Urban Programs

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 pressure

® 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 Zirst installed, help regularize cost recovery
from individuai 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

The primary objective of sewerage/sanitation is the remo-
val and disposal of human waste to prevent pollution,
disesse and contamination of the water supply.

1. Design Considerations
a. General observations

¢ Minimum standards provide for disposal within 100m
of any plot ,

® Upgraded standards provide for on-site ',disyp’bsal
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‘IKND.ICATIVE PER CAPITA COST OF WATER SUPPLY
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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

Figures Iv-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

Figure IvV-10 charts a descriptive comparison of
sanitation technologies

Sanitary sewerage removes approximately 70% of all
water supplier

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

The use of pit latrines and septic tanks generally
requires larger plots (minimum 100-200 sg.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 .
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 cft: community aquaprivy tank, per person

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

Bucket latrines create problems of odor, inseects,
spillage and generally unsanitary conditions
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FIGURE IV-7
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FIRST STAGE ALGORITHM.FOR SANITATION TECHNC‘LOGY SELECTION

Stare

Are there water taps Go to Secand Stage Algorithm
i the housas o be |2 s the wastewater flow INo and make suitable arrangements
served? S0 ted? for sullage dis, asal
IVe: Yes
Are tnere strong social
or environmantal reasons | Yes Is u;." 3 srang social Yas
which preciude the use af are .m;co to reusa
convensional sewerage? excrec
No No
Aru sewered PF toilets | Na
affordable?
Yes Sewsrsd
’ Pour-Flush
Tailets
Is e soil sutficienty No
oermaable for on4ita {No Are Sewars | Yus
disposal of saptic nk 7/ AHordsbie? | Sewsrige
affluent?
Yes 7T\
Can water cansumption
Are the piat s:zes large Na
anaugh for septic tanks [N2 ::::::::z :h ’:;:: No
and soakaways? tank efflyent is possible?
Yes Yos {No
Ars saptic tanks with Seotic Tank
] soakaways cheaper Yes |Ars Septic Tanks| Yes S49te dm s
than conventional Affordable? s an
sewerage? aakaways
SOURCE: The World Bank; Energy, Water and Telecommunications Department.
Appropriate Sanitation Alternatives: A Technical and Economic
Appraisal, Summary Report. P.U. Report No. RES. 20. Washington,

DC.

The World Bank, 1979, p.3.
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FIGURE IV-8

SECOND STAGE ALGORITHM FOR SANITATION TECHNOLOGY SELECTION

Is household reuse of Yes is reuse of liquid excreta Y Is suffici ila- Are threa st i
excreta soclally da- °'ﬁ preferred 10 use of com- as b‘l ‘l: iclant ::al::r “‘: : Yes rakt ':: s dm ‘;p' c
sired? posted excreta? e for pour-flush toilet tanks affor e
No No No No
Is sufficient organic
No
- waste material or ash
availzable?
Yes
Can DVC toilats ba ex-
Yes | Are DVC 10ilers afford- | Yes

pected to hie well main-
tained?

Yas Threa Stage

. Septic Tanks

Double Vault

abta?

No

No

Composting
Toilet

- SOURCE: The World Bank; Energy, Water and Telecommunications Department. A
A Technical and Economic Appraisal, Summary Report.

The World Bank, 1979, p.33

P.U. Report No. RES. 20.

Go 10 Third Siage
Algorithm

opriate Sanitation Alternatives:

Washington, DC.
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THIRD STAGE ALGORITEM FOR SANITATION TECHNOLOGY SELECTION

Ston

|

Are e plot sizas large is the watsr tuble v Is the soit sufficiently Are local anal cleansing Y Pour- -
anough lur two-alter- Yeos —=1 Im below ground & Jis sutficient wates availu | Yes +1 parmealla for PF YL materials suitable for use -Y-“—' A"'. l:’:;ol;au LI flush -
nating pit sies? surlsce? Uia for PF eoilats? wasta water? with PF toilots? affordalae tollets
INO lNo No No No
Are ROEC's praferssd 1o Yoi__| 51y q0EC"s affordatia? |72 ~ROECY
to VIP latrinas?
No No
vIP .
- Latrines
Is the municipality capa-
ble of organizing snd Yes __{Are vault toilsts afforda-] Yes Vautt
[maintaining 8 nightsoil le? Toilats
collcclion segvicy?
No ) No
Conununal
Sanitation
Facitities

SOURCE: The World Bank; Energy, Water and Telecommunications Department. Appropriate Sanitation Alternatives:
A Technical and Economic Appraisal, Summary Report. P.U. Report No. RES. 20.
Washington, DC. The World Bank, 1979, p.32
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FIGURE IV-10

-]
DESCRIPTIVE COMPARISON OF SANITATION TECHNOLOGIES @
Sanlistion Rural Uiban Construclion | Opsrsting | Ease of Sell-healp Wates Requised Complsmentary | Reuse Health tnstliutionsd
tschnology spplication | spplicatlon |cost cosl coastruclion | data fequisemant | solt oli-slie polenilal | benefits | squlsements
polanilal condlilons lnvesiments )
Pit latrines Suitable Not Low Low Vesy ousy tligh None Stable perme- fiullago disposat Low Good Low
sullable . excepl in able soil; facinias
wel or rocky ff:'l-l:dl 'll:
v &l -] -
ground fow surface
Composting Sultable Not sultsble ] iow Low Easy Medium None None {can Sullsge dusposal | High Moderate | Low
tallats : in high ba buill facitillos
denclly areas sbove ground)
Chinese Sultable Nat Meadium Low RAequlres Medlum Waler None {can be Sultage tligh Modaerste | Low
3 Stage sullable skillad near bulll above disposal
seplic builder follol ground) laclliise
tank
Vaull Not Sullalie Meodium iHigh Requires High Waler None {can be Sullage High Good Vary
tollets sullable whare vahicle skillaa near bulll above disposal high
and vacuum access and buildera foltal ground) ana oll-site
truchs malnlanance Ueatmont
available lacuilles
Pour-flush Sultubla Not Low Low Raquires High Walsrs Stable perme- Sulluge Low Versy good
tollets sullable akilled near able soll: diaposul Low
in high buude tollot ground water fachities
dunslly table 1 @ be-
areas low surface
Sewered Nol Suilshle High Meodism Ruyulses Low Walor Prelc;ably Oll-site Low Excellent High
Pour-flush suituble skilled piped to atable soll, Uealmant
snginosy fiousy no 1ock facililies
Convantlonsi | Nol Sullabla Vary Very RAcquias Low Watas Pruforably Oll-ane tigh Excollant High
sewerage suilable whero high high shillvd pipad to dlable sou, Uoalmunl
it can be anginuey house and no rock {aciiian
atlwedud foiful
Saplic Suitable Suilsble 1n Vaty Vory Auquites Low Waler pipud | Permeable Oli-sile Nona Excellont | | o
tanks for tural tow dunsily | hgh high stallua 1o house '°“l‘ 3"&‘;‘: Uoainiont
mstiutions | subuibs Buitidug ana twitel water laciunos
1 @ below
surface

SOURCE: The World Bank; Energy, Water and Telecommunications
A Technical and Economic Appraisal, Summary Report.

Washington, DC. The World Bank, 1979, p.17.

Department. Appropriate Sanitation Alternatives:
P.U. Report No. RES. 20.
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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 ean 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 C.45m/sec. to retard settling of sedi-

ment

Drain fields should be kept a minimum of 30in from

surface water or well, and should not be shaaad or

crossed by vehicles

Maximum population density for on-site disposal

systems:

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

.» 500-800 p/h (two-storey homes)

.. 1000 p/n (exceptional cases found in North
Africa) '

Grey water is good for irrigation

Choice of pipe materials should be determined by

availability, cost, local regulations and soll

characteristics

c¢. Response to the natural environment

See Figure IV-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

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

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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F. Solid Waste
Removal and
Disposal

Office of Houslné and Urban Programs

2. Cost Considerations

Figure IV-11 shows that sewerage system installa-
tion costs increasc with greater 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
sanitation technologies

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

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

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

b. Physical standards and technical guidelines

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

Collection bins should be sized according to the
quantity of solid waste generated, the number of
plots serviced and the frequency of service
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INDICATIVE PER CAPITA CO3TS OF SEWERAGE SYSTEMS
AT DIFFERENT GROSS DENSITIES AND TOTAL SEWERAGE FLOWS
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SOURCE: Advisory Committee. NUPS. Vol. 2, p.233.
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FIGURE IV-12

AVERAGE ANMUAL ON-SITE, COLLECTION, AND
TREATMENT c(nls;% r‘é)a HOUSEHOLD

Collec- Treat-
Hean On-Site tion ment
TACH

_Costs __Coste _ Coste
Low Cost
Pour flush toilet 18.7 18.7 -— -—
Pit privy 2.5 28.5 -— -—
Communal toilst 34.0 35.0 14.0 . 6.6
Vacuum truck cartage 37.5 16.8 B -
Low-cost septic tanka 51.6 51.6 -— -
Compoating toilets $5.0 47.0 - 8.0
Bucket cartagel/ 64.9 32.9 26.0 6.0
Medium Cost , ,
Sewered aquaprivyl/ 159.2 89.8 39.2..  30.2
Aquaprivy 168.0 168.0 T wm e
Japanese vacuum truck 187.7 128.0 34.0 26.0
High Cost .
SeptiL tanks 369.2 332.3 25.6 11.3
Sewerage 400.3 201.6 az2.a 115.9

1/ To account for large differences in the number of uaera, per
capita costs were used and acaled up by the cross-country average
for six persons per household.
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FIGURE I¥-13

FINANCIAL REQUIREMENTS FOR INVESTMENT AND
RECURRENT COST PER HOUSEHOLD

103

(1978 $)
Total Monthly Hypothetical % of Inccee
Investment Recurrent Tatal Monthly of Aversge Low-
Cost Cost Costl/ Income Household%/

{perc
Low Cost
Pour flush toilet 70.7 a.5 2.0 2
Pit privy 123.0 - 2.6 3
Comaunal facilityl/ 355.2 0.9 8.3 9
Vacuum truck cartage 107.3 1.6 3.8 4
Low-cost septic tanks 204.5 0.9 5.2 6
Composting latrine 397.7 0.4 8.7 10
Bucket cartagel 192.2 2.3 5.0 6
Medium Cost
Sewered aquaprivyl/ 570.4 2. 10, -
Aquaprivy 1,100.4 0.5 18.2 16
Jepanese cartage 709. Se 1. 15
High Cost
Septic tanks 1,645.0 11.8 25.8 29
Sewerage (Design
Population) 1,478.6 10.8 23.4 26

1/ Assuming investment cost is financed by loans at 8% over five years for the Low-Coat Systems,
ten years for the Medium Cost Systems and 20 years for the High-Coat Syatema.

2/ Assuming average annual income per capita of $180 and six perasona 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

é. Response to the natural environment

Consiceration should be given to restrinting vehicu-
lar access to ravines and natural drainage channels
whieh 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

4. Response to the cultural environment

An education and orientation progrom may be
necessary to ensure that people use communal
collection bins as designed

In evaluations of completed sites and services prc-
jeets, 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



FIGURE V-14

SOLID WASTE TYPES AND DISPOSAL TECHNOLOGIES

*GARBAGE: wastes from preparstion, cooking, serving of food.

eRUBBISH: combustible: paper, cardboard, wood, plastics, rags, cloth, leather,
grass, leaves, ctc.; noncombustible: metals, cans, soil, stones, bricks, glass, etc.
eASHES: residuc from lires used for cooking or heating.

eBULKY WASTES: large auto narts, tires, large appliances, furniture, trees,
stumps, branches, elc.; require special collection arrangements, vehicles.
oSTREET REFUSE: sireet sweepings, leaves, catch basin dirt, contents of litter re-
ceptacles.

eDEAD ANIMALS: from cats, dogs, to horses, cows; require special arrangements.
eABANDONED VEHICLES: autos, trucks; require special equipment.
eCONSTRUCTION, DEMOLITION WASTES: lumber, roofing, rubble, conduit,
wire, insulation, etc.; require special collections.

eINDUSTRIAL WASTES: residues of industrial processes/manulacluring opera-
tions; removal should be the responsibility of the industry.

eSPECIAL WASTES: hazardous: pathological wastes, explosives, radioaclive ma-
terials; security wastes: confidential documenis, negotiable papers, elc.; require vepy
special handling and disposal.

SANIMAL, AGRICULTURAL WASTES: manures, crop wastes; collected only
when agricultural areas are engulfed by urban growth.

oSEWAGE TREATMENT RESIDUES: coarse screenings, grit, sludge, elc.

Source: Caminos and Goethert. Urbanization Primer. p.80.

Tyje of refuse Advantagos Disudvuntagcs Ccntral Area
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G. Electricity and
Street Lighting

Office of Housing and Urban Programs

The primary objective in electricity and street lighting is
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 Considrrations

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 S5HP
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 & maximum of 50m apart
and at all points of change in cable direction

Pole heights are frequently regulated; for high-
tension cables and transformers a 10m minimum
should be observed, as should 7m for low-tension
cables and 5.4m for service drops

Figure IV-15 gives a discussion about four different
pole types

Maximum distance between service drops: 30m
Several plots can conne:t to one service drop



FIQURE IV-15

ELECTRIC POLE TYPES

Typs Pole Uesceiption Advantages Dissadvantages
Aluainums made from slusinum resistant to corrosiong less dursble snd rugged
low alloy little maintenance; tensile strength for
lightwaight; easy instal- pendants
lation; lower cost
Stesl made with alloy steels

highly durable and
rugge” high tensile
strength

needs painting against
corrosion; relstively -
heavy

Concrete pre-stressed

made with centrifugal
machine procesa of
pre-stressed reinforced
concrete

little or no maintenance;
no corrsaion; highly
dureble and rugged

relatively heavy; requires
hesvy equipaent instella-
tion; difficult to asttach
signs snd others

made from hewn western
red cedar, turned cedar
or pine

rustic character little
or no initial maintenance

sust be fully creosoted
for c.oper wparp solid
post does not paramit
interior wiring or other

equipaent

eanjonayseazu] :AI d93deyD

201
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£l

c. Response to the natural environment

Layout of electric cables should not conmct with
tree planting plans

Yearly prumng of tree branches avoids accldents
and service interference

Warm climates require larger transformers than cold
climates

d. Response to the cultural environment

In regions, such as Latin America, where social
activities traditionally take place outside ti.e home
at night, consideration should be given to a higher
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 are2 more critical to those with fewer options,
the poorest. Social infrastructure, therefore, forms an
integral part of sites and services/core housing projects.

b.

Major Issues

Response to the cultural environmernc. The history of
housing projects is littered with inappropriate and
underutilized community facilities that have not
responded to the needs, traditional lifestyles or deve-
lopment patterns of the people. In 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 the planning
and design process to ensure appropriateress and con-
tinuing concern for the [facilities' use and main-
tenance.

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

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

d.

3.

1.

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 &nd Indonesia.

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

Social Infrastructure Components

Sehools

Community centers

Health facilities

Religious facilities

Sports and recreation facilities
Others

General Observations

¢ See Section II.B.6.e

® 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

Physical Standards and Technical Guidelines

¢ See Figures V-1, 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 3.3m? of
educational space per student (1.65m2 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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Per capita soclal facility space requiremaent for 13000 population

Facility Tatalin hects. Per capita (sq. mts.)

1 Primary Scheol 2.25(3n0s.) 1.50
2 Secondary School 1.50 (one) 1.00
3 Health centre 0.33{one) 022
4, Postand telegraph office 09 0.06
S. Palice station 09 0.06
6. Community/religious buildings 099 0.66
7. Recreational opan space 4.50 3.00
8.  Commaerclalshopping 1.50 1.00

Towal ' 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 | RESIDENTIAL{ TOTAL | AREA PER| POPULATION
‘ TOTAL | TOTAL AREA | NUMBER SITE SERVED
AREA PER FAC. oP HA PER SITE
FAC. HA, SITES

SOCIAL FACILITIES

DAY NURSERY 0.2 40 0.005 2,000
RELIGIOUS CENTRE |1l.250 5 0.25 15,000
HEALTH CENTRE 1.0 ) 0.25 20,000
MAJOR SOCIAL C. 0.32 1l 0.4 100,000
SOCIAL HALL 0.5 2 0.25 25,000
SUB SOCIAL HALL 0.032 16 0.002 5,000

EDUCATION FAC.
PRIMARY SCHOOL 12.0 0.75 5,000
POST PRIMARY SC. | 3.0 4 0.75 20,000
SEONDARY SCH. 3.0 1.0 25,000

COMMERCIAL FAC.

MAJOR SHOPPING C.} 1.28 3 0.4 25,000
LOCAL SHOPS 0.24 . |40 0.006 2,000
SUB MARKET 1.25 5 0.25 10,000
LOCAL MARKET 0.32 16 0.002 5,000
INDUSTRIAL FAC.
LIGHT
INDUSTRIAL A, 1.5 3 0.5 25,000
WORKSHOP 1.75 7 0.25 10,000
ADMINISTRATION
ADMINISTRATION 0.25 1l 0.25 80,000
SUB POST OFFICE | 0.45 3 0.15 25,000
POLICE STATION 0.5 1 0.5 100,000
PIRE STATION 0.5 i 1l 0.5 100,000
MAJOR BUS ST. NEAR SITE 1 0.5 100,000
RECREATION
INFANT PIAY ' 200
SPORTS CENTRE 5.0 1 5.0 100,000
TOTAL AREA 58.48

Approx
N.B. 10 PERSONS PER PLOT 8,C00 PLOTS Source: Preliminary Design
- 246 -TOTAL POPUI.AlTION 80,000 - 100,000 Mutiso Menezes Intern.

| | Nairobi, June 1976.

(in Sixth Conference. p.246)




FIGURE v-3

COMMUNITY STRUCTURE AND FACILITIES

4-lisctare Small Full Sub-District District
Unit Neighborhood] Nsighborhood Center Conter €ity Center|
Arsa of Facilitisa] No. Size No. Size No. Size No. Sizs No. Size No. Size
(ha) (ha) Tha) Tha) Tha)

Playlote 1 .1 2 2 4 -4 8-10 1.0 20 2.0 40 4.0
Shops/Prayer

House 1 05 2 el 4 .2 8-10 .5 20 1.0 40 2.0
Nursery School 3 1 2 .1 4 .2 8-10 1.0 20 2.0 40 4.0
Primary School 1 3 2 .5 4-5 1.0 6-10 2.0 20 4.0
Sporta Fisld 1 2 1 ‘o3 2-3 N 3 4-5 1.2 8-10 2.4
ShDPB/AMn- ctl'- l .l l 02 2-3 .“ Q-S -a B-m 106
Other Fecilities - «2 2-3 -4 4-5 .8 8-10 1.6
Jr. High School 1 5 2 1.0 4 2.0
Footbsll Field 1 .8 2 1.5 4 3.0
Coamercisl

Facilities 1 5 2 1.2 4 2.0
Mosque 1 3 2 5 5 2.0
High School 1 8 2 2.0
Industrial/Inst. 1 1.2 1 7.4
Major Town Ctr. 1 4.0
TOTAL Open Space 25 1.0 2.0 7.0 16.0 42.0
Project Area/ 9 ha/ 20 ha/ 50 ha/ 100 ha/ 240 ha/

No. of Units 4 ha/300 600-700 1,200-1,500 3,000 6,000 12,000
X Open Space/

Facilities 6% 10% 10% 14% 16% 18%
Gross Density 75 units/ha 70 unite/ha| 65 unita/ha 60 unita/ha 60 unita/hs 50 units/ha

Sources PERUMNAS. Land Plsnning and

1974. p.42

Architectural Standards. Working Paper Series, Vol.II. Jakarta, Indonesia.-

A J93deyd
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C. Community 1. General Observations

Centers +®  See Section II.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 1I.B.6.f

® At the neighborhood level, health services generally
take the form of a health center or dispensary that
provides curative and preventive health care;
maternity and child welfare centers are also. pro-
vided at the neighborhood level, often in conjune-
tion with family planning centers’

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

Tu.N. Social Impact of Housing. 1977. p.42




FIGURE V-4
DIAGRAM OF RANGES, PREFERRED DISTANCES

MO0¢s OF RAVEY srio Tt DISTANCE MAXMOAL WALKING BANMUM SICYCLING
[ ] {min} (=) 2 000m § 000w 13 000w 20 000
wALNG . . ]
" 1 000
» 2000
wCveuna " 1) 4000 ——— i
» 0000 ne— -
wotomII0 » E ] 13 000 —————————— )
) 20 000 S
wAttE » » 10 00
- 2000
PREFERRED DISTANCES
ACTRINGS FACLITHS RIQUINCY [
Of mavRt tod
1DUCA 1O
Sindorgerion. ployground Deslly o
Wrnary wchool plopground Oaily 1000 NS
“Seiondery school ployground Datly 000 g
Dally, weskly 1000 jmam
CMATION (3OCIAL}
ol Chidron Delly, weekly @ bm
Adulosconin Dally. woskly 1000 ey
Adulne Delly. weekly 0o lms
Slogonet Ocrasionally over 30 000
OPIRG
"ornl lood gaods servicas Dally, woskly sD0 B
] Delly, woskly 13 000 ——
SR OvIgNT
Maw incsme greupe Oaily {woking) 2000 pEes——"
N Picycing) 2000
(L] 13000
S0ter income greups Bty 20 000 NE— L

Source: Caminos and Goethert. Urbanization Primer. 1978. Cambridge, MA. p.61
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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 voluntary
community effort

2. Physical Standards and Technical Guidelines

F. Sports and -

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

Recreation 1. General Observations

Facilities

See Section 11.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. Pﬁysicnl 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

STANDARDS FOR HEALTH FACILITIES (INDIA)

Health Survey and Planning

Committee (1962)

Madras Metropolitan
Development Plan
{urban)

{rural)

Delhi Master Plan

Calcutta City

"Bombay

1 bed per‘l.ooo
persons

4 beds per 1,000
persons

1 bed per 1,000
persons

4.8 beds per 1,000
persons

1 hospital per
125,000 persons

500 beds per hospital

15 acres per hospital

One health centre of
1 acre for 22,000
to 25,000 persons,
with 15 bed
hospital

4 beds per 1,000
persons

4 beds per 1,000
persons
50 sq. yds. per
bed for city
100 sq. yds. per
bed for suburbs

Source:
York. p.42

UN. The Social Impact of Housing. 1977.

FIGURE V-8

HEALTH STANDARDS .
COMPARISON OF EL SHAMS CITY GOPP STANDARDS

STANDARD FACILITY NO FACILITIES AREA OF FACIL~ COMMENTS
POPULATION ITIES (m? P
CAPITA)
GOPP Generai Clinle 1/28,000 <075 Minlstry of Health
. Standard 1/40000
El Shams Polyclinlc 1/100,000 +025 Sadat Clty
° Standard 1/250000
GoPP Secondary 1/56,000 011 GOPP Standard
Health Centre equivalent
. 5,36 beds/1000
E) Shams Ambulance Centre 1/100,000 «03 .
GOPP Cniig Care 1/28,000 - o075
Centre
El Shamas District Health 1/20,000 «025
Centre
Ne Ighborhood 177,142 014

Health Centre

Source:

General Organization for Physical Plannirg.

Department of Development and Planning and
Research Studies, “"Directory I. Planning of
Neighborhoods." (in NUPS. Vol.2. p.190)

L11
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FIGURE V-7

STANDARDS FOR RECREATIONAL ACTIVITIES

Space Require- Size of
T of monts for Activity Spacs for Recrestional Area Wherein
] Recreational Activity Per Population Activity Activity mey be Located
Active Recreation
1. Children's play area z.mmz/l,ouo pop. 4,(!]0:2 Playgrounds in neighborhood
or community parks, school
playgrounds
l—2w “1i6ld play area for young Playgrounds in neighborhood
children 6,000m2/1,000 pop. 12,0002 and community parka
3. Older children and adult 5.000-2/1,qoo POpP. 60,000m2 Playfisld in community or
field sport ectivities district park
4, Outdoor court sports 4,000m2/5,000 pop. 8,(!]0:2 Playfield in community park
(tennis, basketball, etc.) '
5. Swimaing 1 outdaor pool/ 8,U00a2 Playfisld in community park
25,000 pop.
6. Other major aport activity w,mmzll.mo POp. 200-400 ha District park, regional park
Passive Recreation
Any activity 4,00002/1,000 pop. 16,000m2 to | All parks
40,00002
Other
Indoor recreation centers | 4,000m2/10,000 pop. 4,%&% to Community parks
8]4-’ i
Parking Variea with rate of sutomobile uss, but should be provided in the
vicinity of all areas where outside influx of people is to be
oxpected -- community and district parks, regional park.
STANDARDS FOR RECREATIONAL AREAS
Size of Site (ha) Radius of
Type of Area #2/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
Playfields 6,000/1,000 6 4 1,500 meters
Community parka 14,000/1,000 40 15 2,000 meters
District parks 8,000/1,000 80 40 5,000 meters
Regional parks and reservations 6,000/1,000 300 varies 20 kilometers

Source: Ministry of Muhicipal Affairs. A Handbook of Physical Planning
Standards. 19%.4. Sana'a. p.120.
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Official standards may specify oj)en 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

See Section 1[.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

8Bamberger, et al. Evaluation of Sites and Services
Projects: The Experience from Lusaka, Zarabia. World
Bank Staff Working Papers Number 548. 197Z. 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 populatiun 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 misuse of scarce capital resources and less effactive
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:

Household income

Urban fabric and dwelling unit types (graphie data)
Household size

Monthly rent/mortgage payment

Dwelling unit size (m2) and area per capita
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®* Residential area per capita (from residehtjal de‘ns‘ify)"'
* Potable water Lo
.+ percent households with access or connections
.+ liters per capita per day ‘
® Electricity . :
.» percent households with acecess 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) eensus 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 liousehold consumnption and expenditure may have sample designs
such that the results are usable on a national scale but not for individual cities.
Sample drsigns must be examined carefully to determine the utilization of results
in individual localities.
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b.

c.

4.

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.

Fieid 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.

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

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:

* 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

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

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

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 intr.pretation 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 physically homogeneous areas with similar characteristics such as spatial
organization, density and size of housing construction, types of housing construe-
tion, infrasiructure levels, land use, ete.

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

* Type A: Traditional type of development, densely urbanized, very limited
infrastructure and vehicular access, largely residential areas with occasionail
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 developmenf with regularized streets, medium density and plot
sizes, adequate levels of infrastructure either existing or planned.

* 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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* Type F: Government housing projects generally duplexes, row houses or walk-up
apartments with some villas, high level of infrastructure.

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

The predominance of low-income neighborhoods found by grouping the different
urban fabries 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 distinet 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-
centeges 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 neighborhcods and population.

The use of the housing typology in structuring data research proved to have
several distinet advantages. First, it allowed the easy integration of other sources
of data into each urban fabrie 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.

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.l1
EXAMPLES OF URBAN FABRIC TYPES
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YADUNDE

FIGURE A.2

Residential Areas and Population by Socio-Economie Group
(in percentages of total residential area)
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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 U including types D, F and G: and Group Il including
type E). (See Table A.l)

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
placed their furniture; whether or not there was sufficient interior space for
family activities, and what kind of activities took place around the house (i.e.
space for play, cooking, planting of gardens, ete.). Consequentiy, the surveyed
houses were able to serve as the starting point for developing plan: 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
engbled 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.S5.
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TABLE A.l

LEVELS OF SERVICES AND CONSUMPTION
BY CAMARGONIAN TARGET GROUP

( YAGUNDE -DOUALA-GAF.OUA)

HEAD OF HOUSEHOLD INCOME
MEDIAN MONTHLY INCOME BY

ACCESSIBILITY TO POTABLE WATER BY»

(in CFA) PRIVATE CONNECTIONS
Group Yaounds Ocuala  Garoua Group Ysounde Douala Garous
I 34,290 36,540 39,000 I 10.8 524.1) 5.0 (8.0 20.0
II 72,000 58,260 53,000 u 76.8 (85.9) 56.0 (63.0 66.0
IIr 298,000 123,750 325,000 I 100.0 (100.0) 100.0 (100.0) 100.0

% with private connection (% with acceas to private
connection)

RESIDENTIAL AREA PER PERSON
(in square msters)

Group Ysounde Oousls  Garous

CONSUMPTION OF POTABLE WATLR
(1iters/pernon/day: aversge)

Grosp Ysounds Doualas  Garous

I 46 40 91 I ra) 14 14
II 8l 51 92 Il 65 86 39
199 ¢ 278 101 975 It a7 105 120

COVERED LIVING SPACE PER HOUSEHOLD
(in square meters)

ACCESSIBILITY TO ELECTRICITY 8Y PRIVATE CONNECT ION®
(in % of houssholds)

Gzoup Ysounde Dousls  Garous Group Ysounde Douals Garoua
I 47 4l 100 I 2 230; 42 54 21 (26
I 74 51 68 I, 76 96 63 75 67 (100
199 ¢ 207 80 285 II1 100 (100) 100 (100) 100 (100)

MUNICIPAL GARBAGE COLLECTION
(% of houssholds ssrvice)

Group Ysounds Dousls  Garoua

with private connection (% with access to private
connection)

CONSUMPTION OF ELECTRICITY
(in kwh/person/month)

Group Yscunds Douala  Garous

I 49 64 Iy I 1.2 4.7 4.4
I 54 8 6/ II 8.6 13.7 16.0
I1I 100 100 60 194 ¢ 2.6 2.0 41.0

SANITATION SYSTEM
(Access to Pit Latrines/Septic Tanks)

Group Ysounds [Dcuala  Garoua

I 96/4 64/19 86/4
II 50/50 25/75 67/33
1994 0/100 0/100

* Note accessibility: Denotes houeeholds dirsctly or indirectly served by systems (i.e. sharing of or

illegal connections
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_ FIGURE A-3
' UNIT A-1 l
-Ex
O P ) huse Plan EXISTING AND PROPOSED HOUSE PLANS
-
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UNIT A-2
Proposed House Plan
Plot: 12.00X12.50 = 150m-

LIVING
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FIGURE A-4 k
UNIT A-3 | o
Exusting House Plan EXISTING AND PROPOSED HQUSE PLANS
{See Unit A-S) ’

UNIT A-§8
Proposed House Plan
Plot: 16.00X12.50 = 200m"

—

KITCHEN

LIVING
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UNIT A4
Existing House Plan
{See Uit A-8)

UNIT A-8
Proposed House Plan
Plot: 12.00X16.87 = 200m?

Office of Housing and ‘I‘Irbari Programs

FIGURE A-5
EXISTING AND PROPOSED HOUSE PLANS
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 ANNEX B
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.l 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.l1.
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FIGURE B-5
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FIGURE B-7

137

! HOBSE PLANS
[ 3

[ []43

—1

ACTIVITIES FOR MODEL HOUSE DESIGN

AND CONSTRUCTION

NOUSE PLANS
faR SELF=HELP
LLTHLT]

MAETUR
MOOEL MHOUSES

COST ESTIMATES.

11 Qb

L T b

SILF - wELP @ LOCAL  ?ROP.
Lmuc Gui0¢ 0F BLOG. MAT.

COASULIATION
W/SMALL ¢CALE
cantractons

CORE NOUSE PLANS

11

REQUEST FOR

FINANCING

1

NELP HOUSING

TA R S!U-H‘llﬂﬂlﬂ! 11 ]

I0ILOING PERMITS

<

constaucrion K&

N WORKING
ORAWINGS l:g

= ww e aw - oy

| I2L0c. MATERMALS|

Loloans

SUPERVISION
OF CORSTRUCTION

»i; WPATHETICAL |
'

QUSE & INFRA!
STRUCTUPE COSTS

e c e cesae

; OCTERMINATION
lor AMOUNT 0
OB S LT Y [ S

———d

TPaca=1EATATD | i. msTig |
Lo (I L1 LI
D ]
T ] )
RYPOTHETICAL PLOT PRICING
FINANGING NETHOQOLOGY
|
S — L 2 g é Prasaes =
Caretonniare TOENTIFICATION DETERMINATION
| “rngcrans | OF_ FINARGIAL ginhir K& of Tancer
fem e - AESOQRCES CRITERIA L_geer ___
e o 1 g e
{IFRASTRUCTURE | o e PUSLICITY [ L siTe
gast tsmares [T Finaye nar swes (6T
S l i .Sﬁ T T
< MAETUR MOOEL | sENEFICIARY i
{_ouses | J, fw_on_ g1
1 , 3 ¥ r ——
ror 1PROCEDURES FOR ¢
MAXAG LHLAT D nar sus (B T iassioame_nrue |
T o
oot ) Resrmame Ceur-nelr
)
(OEYELOPMEN] | YATERIALS SELF=ALLr
L. LAQEIANY LOAKS (HOISING _CONST,.

FIGURE B-8
ACTIVITIES FOR PROJECT FINANCING

[ S

4



ANNEX C
PLANNING AND PROGRAMMING GUIDELINES

This Annex providu 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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Annex C: Planning and Programming Guidelines
TABLE C-1

LOCAL GOVERNMENT PLANNING & PROGRAMMING GUIDELINES

141

T3 ANALYSH uTRUTY
Source Oete Coliestion lmplicetions for Plawing and Programming
« Census Data joral Land Change Major Lond Use Map
= LANDSAT Oste types and or
o Aurial phetes and « increase/decrecses « Trend Projections
from twe or » Urban rowth rates by type = [dentily factors contributing 1o loss of
mere pravievs yewrs « Agricuitwre Dlrectional grewth orable lord
« Barren (vacant) .
- ist Qirectional orea and population
growth diogrormy
« Physicot (besed on arew ine
crease over previous years) « Existing
« Qemographic (bosed on o Trend
population date over « Cormpore 10 desirable growth directions
prevs )
Future Trend
« Physicol (bosed on aree
projections)
« Demoyraphic (based on
popuiation forecasts)
Cone W
« Urban popuiation fa  + ‘s Determination of pas! avwal Urbon popuiation forecasis bosed
and previous yeers rowth rates on trevdss
- KGiam popuiation for cu cunt « Urben . Urban
and previows years o Klgm - Ward
o Corsus enurneration dete « Censug zone (sub kiswd if o (target growm, if possible)
(s Kiswd avoilable Gomperison to population target
o Averoge wbon growih rete Determination of net inor projections
dus te natwral increase oul rwgration
Conms Date Fnehold Oatg ? Brogrom Qeveiopment
Socio-Econarmnic 30CI0=eCOnOrTwe characteristica)
Surwmfclbc‘. « On the bosis of dis- «  On the bous of lorget grovo
Residentiel Type ogiegaled dato defer- stondards and current levels
mwn«:u - Size mne groups ond relate of service formuiate appreariate
« Aga structure 1 residenticl fypes progroms suited to specilic
« Literacy levet = Determine level of public targe! group need and alforde
« Education level service by 1arget group” ability
« Ihcome/expenditure an standards of hous -  Location map of torget grouns
= Assets (phyrical) = Determme imolications of larget
¢ Dwelling uwt ownership . Daunmm househoid Qroup growth on urbon exponsion
o Vehicles affordability fcr hous~ and infiit
o  Other (ig., applionen) ing ond pudilic services
- Cmﬂm characteristics « Determine locational
Services (water, electria chorocteristics of tare
city, share poved roods, Qget groups
elc) « Relate pooulation proe
o Calaries, meat jections 10 torget
Residential land Foup growth — (i.g.,
- Amn(ﬂmﬁoﬂ Grows may grow at dif-
®  Savings formol borking fereant rates)
e Actoun‘s
e Oiher types of saviexps
e Accesms fo credit
- ¢o Oata (Previoue Physical Oarg Iyt ?
{Meanrements and Urban lond use (types ond « GCrozs ond residential dens Lond vse mep
Fleid Checka) aren) sitles, by type Oeniity vse map
= Asrial Phetos = Raesidentiol® (by type) « Job densities Existing lond budget stondards
« Industrial (large, smeill) « {ercemt area by type Recommended changes
« Commarical (large, smell)
« Institutional
» Open Space Increase/decrense: growth
« Cireviation rates
« Military
= Vocant
= Others
| See Appendix B

2

Two levels od household data and analysis is possiblet urbonewide averoges
accurate means of meaning the impact of devefopment progroms but may

and more mpecific target group analysis. The latter is viewed a3 @ more
not be possible except in lorge urban centers.
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AT ANALYSE UIPUTS
Seuren Cute CollesHian impiications for Plawning and Progravming
TOPO Maps Physicol Featwreg °  Crodients or slopes Crodient and Physical Features
TOPO Survers . 5,10, 15, 20% Mag
Phete Grammetrie Mags « Topogrepiy 0%
Maps : « Barriers te physical exponsion
Soil Tests o Seil canditions Technical Studien « Aseas of possible expansion
Suilding Experience = Asgas aiject 1o floading
« Bearing cooocity
- Water 1odie level $ail Gonditions Map
« Permeability
« Suitability for construction
« Opportunities for alternative
sewoge disposal
Soll Seit fertitity Soil classification Soil Fertitity Moy
Class Maps, Crops @ Most/lecst lertile lond
Produstion Oate, o Income (yieid) per ores « Asabie lond to be protected
LANOSAT Qare Reclamation potential n arder of fertility
= Urban or agricuitural use « Barren land most suitable
= Proboble deveicoment cosrs for reclomation
o Asgicuiture
o Urbon
Metearsiogical Dare, Gprvironmentol foctors ironmental Auestmen « Location specific zoning
Poliution Tesrs (.0, indusrry)
« Climere « Assess environmental imparTs = Measwrr s 10 reduce pollstion
« Raintett on building ond site plane = Approceiate ute planning and
o Windfell ' meg distrubance of building guidelines
« Ecolegy envwionment (past and
« Potivtien future)
qir, wetar, mil, neise, - Areas of flooding, areas
mes? offected by sondstorms,
ongoing and probabile forms
of pnilution, effects on
wildiife habitat and food
spoly
Law Lond Qunership \demtilication af Sites for Phased Qeveiopment Plon
Qffice, Infill N
Tax Records Pubt - public lond as needed
- oned ~ Determine most appropriate = induce develooment of private
e GCovernarate public ar private vocant vacant land
- Wenf sites of urbonization or « Ensure deveicoment control
e Other other use
« Qrder sites for priarity
?gagg develcomant by use
= Lisputed
« Not dispured See Figure 16 for a description
« By owner of process
= Size of hoiding
Vacaont Builr
{Asems ﬁ h
Resifors, Law Lond Voluey Survev of Gurrent (ond Pricey {ond Volve Mooy
Owners, Public
Records = Market prices « Survey market lond prices « Cerermineg future probabie vaive
« Public lavd saies prices  within and adfacsnt to urban . of planed extentions
boundaries and poszible = Use lond value data for taxation
extention oreqs purpases
« Correlate land vaives to = Eauate public land prices to
land use, infrasiructure orivate orices to increass
public servicas, reveres (rom sales
site consitions
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Maos, Utility

Controgtors
Specilications

Controcters,
Tender Documents

Field Surveys

Manpower
Perlormance Date

Tenvier Oocumaents

Budget Cate,
Ministries Health,
Education, Other

apury
Oute Collsction

Physical Infrastructure

?iﬁ

ANALYSES

« Determine esisting copee
cities ond stantords

« Locate plonts, primary,
secondary networks, areas
served by tertiary networlly

« Assess levels of sarvice or
standords at wbun, district
ond targe! group levels and
by residential, cormmercial,
industriol ond other use.

« Assnss opevotional aificiency

(losses, encezs copocity,
otel

« Estimate future requirements

on basis of populalion ine

crecse economin: development
requirements, improved leved
ervice

of

Existiog Costy

« Update cost records te
ingiude unit items, cost/
km of networks, per
copite costs

Qperations and Maintenance'

« Estimate anwal costs per
unit of distribution, produs«
tion A per copite served,
sstimate shortfall & ine
creosed expanditure newded

¢ R Assesiment

« Fer regronni and locol iterms
equate expenditures o cost
recovery through tarifls ond
fozes,

« [dentify shortloils, assess
implicotions of full cost
recovery on tarills and

=isting S1ondords

« Determine stondards of
ervices, i.e., bedi/per
copi oy students/classroom

= Determine spoce stondords
s Aree
o Building

« Compare stondords with
national, governorate and
other urban standards

Euture Standordy

« Project improvemnent in
stondards ond future
requirements at S-rear
Intervols

Gogt Asseriments

« Maintain costs records on
provision of socicl infrae
structure locilities per
unit and per copiia served

« Estimate shore of sociol
infraatructure costs in
overall new development
costs

143

QUIPUTS
Implications far Planning and Programming

= Formuic!2 program 1o ensure rehabilitation
ond maintenance of existing system ond exe
pangian of system ot live year increments
10 mee! futwe needs of popuiation and econo
mic development

= lntegrate levels of service with coportunity
19 cost recovery and reduced subsidy

Sont Accounting

= Reduce refiance on central government
funds

= Use of cost dota for progromming
purpsses

« Increose cost recovery for public
investrments buil? into programs

Progromming

- Formwiate development program aimed
at moiniaining or imoraving existing
standards

(11} ting ond R

« Use costa for future progromming

» Keeo averall sibsidies a3 low a3
possiile, yet! enture adequate funds
for maintenance ond operations
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Sewon o Deta Collection
Cenaus, Housing
Erurmneration
District and Ward Data = Building dotas
o Numbar of buildings
e Number of dweiling units
o Number of raome
o Number of floors
. gy e
°
Ward Data o Persons/dweiling unit
e Persons/roem
°
Connus, Ouilding = Construgtions
Surveys o Materials
o Troes
o Condition
Cornue, Ten = Ounershige
Record:, o Public (by typed
« Privete
o Cooperative
w Qther
Conmus, o Unn (Buildings and Housing)
Survey o Residentiel
. Warl
o Combinod
Building Permits o Costm
Records, interviews o Formal
Witn Controcters, o nformel
Fieid Surveys
Qeologien) Surveys ° Econamic Oata Sourcy

« Mineral Resources (Region)
o Guantily exploitable

Ministry of Towism o Tourisrm (omenities)

°
°
o Room octupancy rotes
[ ]
e

Office of Housing and Urban Programs

AlALYsSH
fat {tvation
o Crowth rates
° Pm wo-m of housing

° mehm with growth
of popuiation (surpiue
ar defleit)

o Exsiting Standards

o Roemn dansitics
Rooms per b-useheid
Owailing unit size
Croms and residentiol
dervsitias

Building conditions
{sae below)

Construction classificationss

e Materials

¢ Siructurol soundness

o Use of top 30il for bricks

o &flectiveness of public
supoiied materials

« Ownership Clozvilicationss
o Qato by type ad area
o Oegree af househaid dwelling
awnershio ond renting

¢« Data by type od ares

e Reiate te lond vse date

e Implicutions for zoning
(leasible or rot)

« Cost Avaszmentn
e Updote records of cone
wuction costs by type
e Impoct of public marerials
pply on coits

o Us.ng dentity targets and
household affordability
parameters lormuiate

primarily private intiative
o Test proposcis by ‘caiculating
costs and eomoamq them with
income leveis

Deveiopment Potenticl

« identify potential cone
froints minerol exploiiation

« Determine economic fecsidil
ity of exploitation

« identify growth patential and

« Aszgss existing and probable
nat benefit to lccol area

ouyrPuUTS
Implications for Planving and Programming
Progromeming
« Formulate hausing progroms to upgrode
or rehabilitate Ihe existing havsing
stock and far new housing requirerments
o Achiove density largets
o Meintain or iinprove existing stondords

o Equate housing costs with housshoid
allorgabiliry

¢ Provide financicl and technicud
assitionce fo suppor! renewal, s ehabill=
1ativn and new housing efforts

o With the abave pravide public serviced
desert sites (where coxuibie) to guide
pri . At hausing dewicpmant

o Deveisp equitabie beneficiory selection
procedures 1o benelit all income groups
in proportion 13 their size

o For renewal ond rehobililation, resoive
fenani/owner conilicts

Qther Queputy

« Density maps (by kism or sub-kism ar
residential type
- A-wo?:'llou area ratio mops (if

peassid
« Building material and condition maos
« Building vze maps

Progromeing

« Deveiop progrom for economic
exploitation, necessary infrae
structure, ete,

« Oevelop program 1o encouroge (or
discouroge) tourism, needed
services, infrastructure
Ensure that cost recovery and
revenues bone (it local oreq
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UGCUOR, Ministries
af lrrigatian,
Eleswricity,

Regianel Distributien
Corrpanies

Cavus,
Statistical Indiestors

Surveys Tax Data

" Dete Callection

Guantify eweilobiiity
Quantily vee

'

Mﬁdﬂdm in usee

lotses, wanroge

« Compere current sunply te
expacted needs, determine
how much covid be satisfied
through mare efficient use,
and increased supoly

« Sew cise Fiqure 18 for
analysis format

identify strengths and
wecknesses in Sdll min
Relata to economic develops

[} fraining progroms ment requirements

and plocermnant perf

Economie Activities Economic Arsessmants
"8 and Privat
« Agses importonce of pyblie/

Establivhwnane ) private sectors and econome
o Maryfcnuring activities by fype, formal/

(largw, smsil) by type, na, infermal sectors

empiayrment, capital, out- = Assess national, regional

ond local finctions of

uctivitias

0 « Auemn locanancl charesters
istics of econamic activities

« Raeigte to infrastructure,
labar supply, rosourcs
regsiremants

- Qetermine productivity
industries ctivities

« Assazs ocppartunities for
ogglomeration, backward and
forward linkages

« Equate past irvestmant o
uuw activiry increasas
Dicymen? anvd vak ddes
- Lmn irvastmant mﬁoﬂv,

1 an do
Mhﬂolmhw

flci aond Naed /\se1srments
« Assers argunizationol and

and wunctional efflciency of
odimunstrative structure

and ministry decartments) .« Idantify areas of oweriapping

responsbilities

« Agiess manpower copoacity for
carrying out responubilities

- Caquate te netiana! stondards
for sattiernent sixe & location

« Atssm manpower aptitude and
quaiiflicaions
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lmolications for g;%ﬂqui Programming

= Establish progroms to manoge power
and water supply efficiently
e Increcse sooly 1e occepiable
leveis at evonomic costs
¢ Adjuxt water and power dependent
economic ond urban activilies te
feasibie soply

= Identify economic octivilies cpproprie
ate 1o local sill min

= lagtitute lilerocy ond vocational
training programs which will enhonce
potenticl for economic development

2Zrogramming

Formulate an economic doveiopment orogram

on the basis ofs

« Exploitchie resourcas

= Enhoncemant of productive economic
octivities

= A hierarchy of nationai regional or
loeal functions

= Migh pay off coportunitiey

« Rehabilitgtion and existing octivities

« Downgrode unproductive and castly
enterprises

« Favor labor intensive investments

= Soecial assistance to wmail and medium
sized estadiishments

Qrher Quroury

« Past and planned investment distribution
mao

« Use investment 1o quide deveicpment in
der'~dle locations

Raforms or Outouty;

= Current and proposed organization and
functions chart

= Mgons 10 reward comoetant and matie
vated personnet

« Means ta recruit persormel with
desired ovalifications

« Requirements for trainings
o institutional deveicoment
o Skill deveicpmaent
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Min. Industry
Survey Dept.

Min. Pinance

Office of Housing and Urban Programs

ANILYSH

Effici and Newd
Ruseren (Contimsed)
= Determine the mumber of permits,
licanses, or tronifers mode onmually
o Cormpare to estimatad growth of
o housing, industrial, other ogtivie
ties requiring permits or licenses
= Asens the average Hime it
recuires to process permits,
licances or other approvais
« Determine bartienecks in process
(1.8, bursoucratic obstocies) and
occeptable “cpproval® time framg
« Auems or determine average project
size for permit request ond approvai
= Datermine amount of buiiding, induge
try, lond, commercial octivities

« Estimate desircble ond undesirable
slfects of past contro! o/ lock
thoreof

« Oetermining number of vialations
({8 in past § years)

= Cormpare 19 numbaer of violations
which octually occurred (estimated
on bazis of census and srvey dota)

« Determine general nature and impact
of violatiom
o Publie
e Privare

= idontily regsoms why violgtions
ware not detected (l.a., lock of
persannsi, squioment, etc.)

« For vielstions determine rmumber for
which action was/wes not tokan for
publie and private of ferses

= Assess narure and effectivenam of
of parvaities
o Detarmine bortienecks in inpec.

tion o legol framework for
deveicpmun? contrel
o Legal sogs

« Detarmine changes needed, personnel

equipment, legisiation, efe. .

= Determine share of revenves gener-
ated locally and those dependent on
national contribution, foreign

ources

« Datermine shares for euch sector
generated locally through national
contribution

« Oetearmne patential far increasing
local revem ~ with full deveicoment
control ond (rasible levels of taxation
o Permirns ond licemas
o Prooerty, consumer, income laxes,

ore. (inchudes determining acTual
rumber of properties which wnouid
be on tax roles ang those which
currantly are)

o Befterment taxes, income taxes, ete.

o Utility sarvices, weler, power,
fronme=, efe.
« Clven decentratization efforts deters
mine which raxes could best be
at the local level, (i.8., real estate
tazes)

« Determine which taxes couid be used 1o

out
hukwh-lul’%ﬁwm

Qutput or R;lorm

« Maeons 10 bring development under control
through closer, stricter, monitoring of
development

= Increased inspection and tools to carry
inspection

« i.a., oerial phatos, landsar, fleid checks
{vehicules), etec.

= [n sectors where vioiations are imown

10 occur, ensure rhat aitemnative

sitex, standards, ets, are aveilale

® that vioiations are nat “forced®

e ocour

= Publish and prasent to the public areas
whaere resrrictions will be apolied.

e Locations where deveicoment by type will
b gllowed and meusured which will be
cpolied 19 vialgrors

« Use awrial phates, maps and fieid refer-
onces a3 o base for manitoring develooment
ond viclations

= Formuiate on enforcemant program wimh
wificient personnel, equiprment and
authority to identify violatory

= Maodify the leqal, and approval procris o
snsure that violgtors are penalized and
hat Mheze resuit in a desired outcome

= Publish for public revrew the names of
violators and penaities

Devetoo proposals to imorove the local

resource base ond financial autonomy

inetuding:

~ [ncrecsad ieveis of taxation

- Increcsed collection efficiency

= Trontfer af funds now managed at cantrat
levei ta local government

« Maeons to permit local level credit and
Sarrowing to fInance canital projects

Quide urban deveiopment (i.a., vocant land

tax and prooerty tax)
« Review collection efficiency, amount
owailabie, amount collected
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Seuwren
Oerg, Cantrel
Covernmant
Sestorel
Oeveiopments

Min. Finance

Dwre Callestian

Flsggl Meragernent (con'r)

o Exparviituren
Sudget o progromming

logot

¢ Cormpars requests to funds
received and impoact of proe

ject itemli e number of

houaing units planned, cone

ructed, ete)

Agsets impact of financial

autoromy or !ock thereof an

decision-making

Compare picwad 10 realized

expanditures rate differences

ol couses

Far aperatian and maintenonce

with monpewaer copacity ond

requirernenty estimata funding

requiced e gitract, satisfy

parsornei (salaries, benefits

Assem irmpoct of financial

W Jnemy or lock thercof cn
Ggisionemalting

Carmpore plonned realized
enpenditures rave dilferences
ol Cousss

For operctrion and maintenance
(with monoewer cooccity and
requiremnents) estimate funding
required to attroct, satisfy
persennei (sglaries, benefirs,

Campare to amount awailahie and
idantified changes nesded 10 ine
creass monpower and benefity
Estimare nevded equipment, Jpare
parts, soolies needed 1o ensure
adequate supoort focliities and
muintenance

147

mptcstiars for Plrwig st Programming

Qrient budge? and expenditures on the
basis of newd and Macal copocity
R“M reflance on central Qgovernment

improve local manogement, meet pecial
funding requirurments

Overall programeming and budqeting funciiz~g
at governovate level should aim af measur=

ing total costs ogainat denired program outputs
to detarmine efficiency of progromming
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FIGURE D.1

7 00 g
sery

] residenua

HRER Maior Circulation

@ Commercial
Institutional & Recreation

m Industnal

Source: IBRD Sites and Services Project,
San Rafeel La Laguna V, 1976

GUATEMALA

SITE PLAN

149

guod separation of through from
access circulation;

even distribution of open spaces
cost-afficient block lengths and
plot proportions.

no variation of plot eir- to
reflect locational adventages or
diverse target group.

MODULE PLAN



150 Oftice of Hous.xlg and YUrbgﬁ Programs

| méun; D.2 .

Pros * good arientation of plots to
locational advantages.

Cont * axcessive circulation and open
space.

MODULE PLAN

I B Residential

N Major Circulation

o » 100 m Commercial

awre

. Institutianai & Recreation
EEJ Industnail
SITE BLAN

Source: IBRD Sites and Services Project
Santa Ana Site, 1974
EL SALVADOR
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Pros

Cons

151

FIGURE D.3

good distribution and linkage of
open spacesj

goad distribution of commercial
plots; and

good separation of open spaces
from roads.

variety of angles make
infrastructure layout expensive
and difficult; and

major road network is overly
formalistic.

1]

|

(] Resigentiai

WK Msjor Circulation

@ Commarcial
Institutional & Recreation

:1'- ET] tnaustrial
)

MODULE PLAN

Source: IBRD Second Urban Development Project
Owerry Sites and Services, 1980
NIGERIA
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Prot: * good mix and distribution of
different aized plots.

Cont * inaufficient open apace; and
® poorly proportioned plots.

SITE PLAN FIGURE D.4

D Residential

B Major Circulation

Institutional & Recre
e 2 100 F L I Industnail

Motery

% @ Commercial

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
(] Resigentiai
R Major Circuisition :
Prot ©® good linear layout of apen space
m Commercial I’:r housshold activities exten-
slong
T Institutional & Recreation ® good orientation of edge plots

to major roads;

¢ cost-efficient block length and
plot proportion; and

€ good separation of through from
access circulation.

Cont * poar pedestrian access to large-
scale aopen space; and
® no variations in plot sizes.

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

MODULE PLAN
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FIGURE E.1

Proposed House Plan
Plot 12.50X12.00 » 150m-

LIVING

4
) Meters

Proposed House Plan
Plot: 12.00X12.50 = 150m?

KITCHEN

PORCH

LIVING

PORCH

COMMENTS

Pros

Cons

Pros

Cons

15

double bath and corridor
appropriate for rental units;
bathrooms near front require
short connection lines to street
service main;

expansion plan allows for party
walls at rear and both sides of
plot.

bathrooms in centra.l lecation
may generate odors in iiving and
bedroons

double bath is costly;

badrooms have poor cross-
ventilation.

bathroom at front corner
requires short connection linea
to street service mains and
allows for common service wall
with neighbar; and

bath is convenieat to bedrooms.

bath and kitchen service lines
are far apart;

walled and doored divisions
within dathroom are costly (but
perhapa culturally sympathetic);
bedroom crosa-ventilation is
poasible only with doors ope:i.

Sources Core House and Expansion Plang
Cameroon Low-Income Housing Pioject
USAID/PADCO, 1981
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FIGURE E.2
) COMMENTS

Proposed House Plan
Piot’ 12,00X12.50 = 150m-

fros ¢

Cons °

LIVING

L

BEDROOM

BEDROGM

A

Proposed House Plan
Plot: 12.50X16 00 = 200m?

KITCHEN

p

Pros

Cons: *

LIVING

good concentration of bathroom
and kitchen service lines, also
allowing for common service wall
with neighbor;

bathroom layout is cost-
efficient.

shop has no street access for
commercial activities;
bathoom is inconvenient to
bedrooms;

cross-ventilation is possible
only through open doors.

core ia tightly laid out;
bathroom is convenient to
bedrooms;

good cross-ventilation.

central location of bathroom may
generate odors;

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

ghop has poor access unless uassd
only for storage.

SOURCEs Core House and Expansion Plans
Cameroon Low=Income Housing Projsec!
USAID/PADCO, 1981 :



FIGURE E.3

COMMENTS

Proposed House Plan
Plot: 12,50X1600 = 200m’

LIVING

4
EE |

Pros °*

e
KITCHEN Cons

LIVING

157

core placement allows for cost-
effective quadraplex laynutj
appropriate for rental unit
good starage in bedrooms.

bath division is costly (but
perhaps sympathetic to cultural
traditions);

bath and kitchen at rear of plot
requires long service lines from
atreet mains;

rental unit has poor access
(through besdroom to bath and
kitchen);

poor cross-ventilation in
bedrooms.

SOURCEs Core House and Expanaion Plans

Camsroon Low-Income Housing Project
USAID/PADCO, 1981



158

FIGURE E.4

PEDROOM

UNIT A-12
Proposed House Plan
Plot: 18.00X18.75 = 300m-

|

IRI:

)l [
ecorook | \§ /8 .
A_hml 5

i

\d

BEDROOM

L/ LA

BEDROOM LIVING

KITCHEN

DINING

|

4

COMENTS

Pros ¢

Cong ®

SOURCE:

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

corridor space is very exten-
sive;

bedroors have poor cross-
ventilation unless doors are

openj

division within bath is costly
(but perhaps sympathetic to
cultural traditions);

living and dining areas have
excessive separation from corri-
dor spsace.

Core House and Expansinn Plans
Cameraoon Low-Income Housing Project
USAID/PADCO, 1981


http:16.00X18.75
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SUBJECT INDEX
A . I
affordability 54 - industry 28
B K '
bedroom 65 kitchen 64, 73
boundary wall 53, 65, 68, 69
L

C

circulation 12, 25, 28, 80, 81

commercial 28

community centers 115

community facilities 3, 30, 109

core housing 3, 53, 55, 68, 69, 72

corridor 66

cost consideration (implications)
41, 44, 46, 52, 75, 85, 89,.92,
100, 105, 108

cost 79

courtyard 67, 74

cross-ventilation 73, 74

cultural environment, response to
41, 43, 46, 51, 55, 84, 92, 99,
105, 108, 109

D

density 25, 26

design principles (considerations)
32, 42, 45, 49, 63, 64, 65, 68,
67, 80, 85, 89, 92, 100, 106

diningroom 65

drainage 69

dwelling unit 13, 14

-~

»

éducatlon 13
-1 ctricity 12, 1086

G .
garbage disposal - see "solid waste
disposal" ‘

H

health facilities 30, 115
health 13

HG Projects Programs 1, 3, 5
household data 11

land use - components 27
land use standards 21, 22
land use 13

livingroom 65

M

market 14

module hierarchy 30

module: block 31, 45
module: community 31
module: neighborhood 31, 42
module: plot 31, 49

modules 30

multipurpose room 63

N

National Project Scale §

natural environment, response to
33, 43, 46, 51, 55, 73, 84, 89,
90, 99, 105, 108

o
open space 29, 81

P

pedestrian way 81

plot 13, 89

porch 88, 73

programming 54

project scale - site 8

project size - see "project scale"
26

R
recreation facilities 116
residential land use 27
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Subject Index (continued)’

S standards, physical 81, 88, 90, 94,
sanitary block 53, 63, 69, 72 , 100, 106, 110, 115, 118 :
sanitation 12 storm water drainage 12, 85
schools ~ see "education" street lighting 10°
secondary cities 4, 5, 7
setbacks 72 T
sewerage/sanitation 92 target group 4, 5, 7
shelter options 7 technical considerations 75
shelter policy 2 tenure 54
shelter programming 4, 8 transportation 13
shelter sector assessments 8, 10
gite selection 135 U C
sites and services projects 3, 26 urban development assessment 10
slope 74
soil 74 \ &
solid waste removal 100 verandah 66,69
spatial requirements 63, 64, 65,
66, 67, 68 w
standards - land use 13 water supply 12, 89

standards 54, 109 wind 74



