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ABSTRACT

This study examines how sustainable urban desigmiples can be used to ensure a
sustainable Kaloleni Estate. Kaloleni Estate tase study in Nairobi’s Eastlands and shares
similar chacteristics to other neighbourhoods witthis part of the City. The paper examines
the quality of built and open spaces in Kalolentals It also studies how the land in

Kaloleni Estate has been utilized in relation sopitoximity to Nairobi CBD.

This study revealed that sustainable urban desmgmiples entail components such as
density, sustainable corridors, biophilia and hggrformance buildings and infrastructure.
These components are tailored depending on theexiomt which they are applied. This
study examines these sustainable urban design ewniwin Nairobi’'s Eastland, the case of
Kaloleni Estate.

In order to explore sustainable urban design indiés Eastlands with the aim of ensuring a
sustainable Kaloleni Estate, use of a local stuég wmployed. This contextualized the
sustainable urban design components and lessons aegived. Best practices from an

international case study were used as a benchroatkd study.

The study concluded that sustainable urban desigiNairobi’'s Eastlands is an important
factor in ensuring a holistic city for all class#speople. Compactness and Biophilia are the
hallmarks of sustainable urban design in KalolesiakEe and this can be applied to other
neighbourhoods in Kenya. Considerations should iwengto density and integration of
landuses to ensure job creation is achieved. Tisild go hand in hand with achieving
Biophilia (connecting human beings to nature) inrdla’s Eastlands.

This study recommends the need to compact Kaldistate and Nairobi's Eastlands as a
whole. This is with a view of optimally utilizindheé land in Kaloleni Estate. The density in
this area should be within a sustainable rangeraipg on the proximity to Nairobi CBD.

The government and Nairobi City County should takdeading role in ensuring sustainable

neighbourhoods are achieved in Nairobi’s Eastlands.
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1.0 INTRODUCTION

This chapter introduces the research project regradtit is broken down into ten sub-sections
as follows:

1.1 Background

Urban design is defined as an interface betweerhitecture, Planning and Landscape
Architecture in the urban areas. This is with awief making cities efficient, live-able,

equitable and sustainable. Sustainable urban dedigws attention to the enormous
opportunity to design the built environment in anmer that supports a higher quality of life

and promotes a healthy and sustainable lifestyder(2008)

The current popular definition of sustainable uibanis also imagined as a grand unification
of architecture, city planning, and environmentasign for a better way of life. According to
Adhya et al: 2010 this is problematic as it sitgatee domain of sustainable urbanism in the
context of contradictory and conflicting design iaf architecture, urban planning,
landscape architecture and civil engineering. Hig® underscores a lack of clear definition

and understanding of sustainability and sustainafidanism (Newman: 2005).

Sustainable urbanism has also been defined as b¥alkand transit served urbanism
integrated with high performance buildings and hpgifformance infrastructure (Farr, 2008).
Compactness (density) and biophilia which is cotingdhumans to nature are considered as

the core values of sustainable urbanism.

The meaning of sustainable urban design is explainem a relatively new model of
sustainability-the ecological model (Williams: 200This model argues sustainable urban
design as a system of dynamic connective proceddaslogical interchanges, efficient use
and storage of energy and effective managementatdiral resources as opposed to
sustainable urban design as a definite product yad al: 2010).

The ecological model has three important impligaiofirstly spatial interdependence and
connectivity becomes critical to sustainable desi§econdly, the ecological systems
approach brings a process oriented notion of swtdity. Lastly, it allows connections of
the environmental systems to the social and ecan®ystems towards generating an

interconnected network of interrelations.

This study focuses on the sustainable urban desiggtel by Douglas Farr with a view of

investigating it in Nairobi’'s Eastlands, Kenya. Acding to Angels: 2012 cities across the



world face similar challenges. However, urban dessplutions have to be specific to

developing countries due to the uniqueness of tbidiss.

The path to sustainable urban design builds omptimeiples of smart growth, new urbanism
and green buildings. If successful it will not omgstly reduce environmental harm but also
offer stunning enhancement to the current qualitife. Sustainable urbanism helps in the
creation and support of communities that are sd dedigned for high quality of life. The

people in these communities meet their daily need®ot and also transit.

Farr: 2008 argues that it is no longer acceptablbuild a high performance building in a
greenfield, automobile dependent context and hiagertified as green. It is no longer good
enough to develop in a responsible location anddbam admirable, walkable, mixed use
neighbourhood while ignoring the level of resourceguired to build and maintain the

buildings there.

The most appealing aspect of sustainable urbargmesithe sustainable neighbourhood.
Sustainable neighbourhood should be compact andspeh friendly but typically have a
single use for example campus, industrial park ollege. Sustainable urban design
emphasizes that personal appeal and societal beoefieighbourhood living.

Kaloleni Estate is a good example of neighbourhaaalg in the Nairobi, Kenya. It has been
described as a ‘model neighbourhood unit’ (Hak&:7)9 Kaloleni was constructed between
1945 and 1948 (Ogilvie: 1946, Hake: 1977, NevamdintP96 and Anderson: 2002) through
colonial grants. It was developed to house the veatKenyans following the
recommendations of Mortimer who chaired the Afriddousing Committee (Mortimer:

1946, Ogilvie: 1946) that was tasked to addresgafrurban housing needs.

Kaloleni Estate is located on the Eastern partafdbi, about two kilometres from the CBD.
Bordering the estate to the west is the City Stadlito the east, Makongeni estate; to the
north, Jogoo Road; and to the south is the Industniea, a manufacturing district. Kaloleni
Estate sits on prime land due to its proximitylte €BD and the land value is estimated as

Kenya Shillings 400 million per acre.

Kaloleni Estate was designed based on Ebenezer id®sv@arden City principles. It had
wide access roads planted with trees to the sgl®rous open spaces, plenty of greenery

and housing units to accommodate the rising pojomatHake: 1977 p. 56).



Today this garden city like neighbourhood has detated with most of the open spaces
having been converted into platforms for informetinaties (Makachia: 2010). The housing
units are in disrepair due to lack of maintenangéhe Nairobi City County. The spaces in
Kaloleni estate are no longer sustainable, livesaddjuitable and thus not of good quality.

According to Hake: 1977 p. 55 in the year 1946rtagve Kenyan population in Nairobi was
67, 000 but there was barely adequate housingGp080 native Kenyans. Kaloleni Estate
was designed to cater for population of 3,000 thodsbachelors. The Kenya population
census of 2009 depicts the population at 7, 76plpedhe population is projected to reach
8, 126 people by the year 2015. This shows thaptipeilation has more than tripled and the
same spaces and infrastructure designed in 1948 ges population.

This study seeks to study Kaloleni estate withiticat evaluation of the spaces. This is with
a view of finding out whether these spaces areblevand sustainable. Sustainable urban
design principles will be used as the benchmarktoflying Kaloleni Estate with the aim

ensuring Kaloleni Esate is a sustainable neightmmdh

1.2 Problem Statement

Kaloleni Estate is located approximately two kildree from Nairobi CBD. Due to this fact,
the land is valued at Kenya Shillings 200 millioar @cre due to the proximity to Nairobi
CBD. Kaloleni Estate covers 92.4 acres of landthedoopulation is projected to reach 8,126
people by the year 2015. There exists single dwgeliuplexes in form of bungalows with
informal extensions to accommodate this populatidhe land in Kaloleni estate is
underutilized bearing in mind the estates proximdyNairobi CBD and also the density
evident.

In addition, the housing units in Kaloleni Estate a disrepair due to lack of maintenance
by the Nairobi City County. There exists informausing extensions to accommodate the
population growth. Most of the open spaces hava lbeaverted into platforms for informal
activities such as informal commercial activitigaybage disposal. The roads have not been
paved since 1948 and the estate lacks running wasgite having the water piping in place.
This study seeks to establish the quality of spatésloleni Estate and how the land can be

optimally utilized using sustainable urban designgiples.

1.3 Aims and objectives of study
I.  To assess the condition of built and open spacKsalimleni Estate.

ii.  Toinvestigate sustainable urban design principi¢is regard to Kaloleni Estate.



iii. To explore how sustainable urban design guideloasbe used to optimally utilize

the land in Kaloleni Estate.

1.4 Study Assumptions
I. It is assumed that Kaloleni Estate faces similaallehges to the larger Nairobi’s
Eastlands. This is due to the fact that Eastlasdomprised of colonial estates and
estates constructed after Independence by the BNatdy County and private
developers.
ii.  Sustainability can be articulated from differenbhaals of thought. It is assumed that

this research will lay emphasis on the spatial eletnof sustainability.

1.5 Research Questions
i.  What the quality is of built and open spaces indkali Estate? Are they efficient,
live-able, equitable and sustainable?
ii.  How are the spaces in Kaloleni Estate utilizedhia telation to its proximity to the
Nairobi CBD?
iii. How can sustainable urban design principles be tseshsure Kaloleni Estate is a

sustainable neighbourhood?

1.6 Significance of study

One of the fundamental pillars of Vision 2030 is tocial and Political Pillar. This focuses
on the following sectors; Education, Health, wagrSanitation, Environment, Gender-
culture-Sports-Social Services, Youth, Housing &bahisation and Political Governance.
This Study will contribute to the Housing and Urlsation Sector of Vision 2030.

The Housing and Urbanisation Sector aims at Pragluaif 200,000 housing units under
various initiatives (urban renewal and re-developimprogramme, PPP urban housing
infrastructure programme and the employer incexgiipublic and private housing schemes.
Nairobi’'s Eastlands renewal is one of the Nairohy County Vision 2030 Flagship project.
This research report will contribute in ensuringttibthe Nairobi City County achieves its
aspirations of renewing the entire Nairobi Easttanithis research can be used as a model of

designing sustainable neighbourhoods in Nairobiaordss the country.

1.7 Study Scope
This study entails a theoretical scope and a gebgral scope so as to ensure it is Specific.



1.7.1 Theoretical Scope

The main focus of this study is to study sustaiealsban design in Nairobi’'s Eastlands. This

study will explore the ecological model by WillianZ007 and the theory by Farr: 2008 on

Sustainable Urban Design. The Ecological Model esgsustainable urban design as a
process entailing system of dynamic connective geses of biological interchanges,

efficient use and storage of energy and effectia@agement of natural resources. Farr: 2008
argues Sustainable Urban Design as a product debigecompactness and biophilia. This

study will be limited to the theory by Farr: 2008pkaining Sustainable Urban Design as a
product of Compactness and biophilia. This is beeahis study seeks to explore how the
prime land in Kaloleni Estate can be optimallyisétl using the sustainable urban design

principles.

1.7.2 Geographical Scope

This study will be carried out in the County of Mdii focusing on the Kaloleni area. This is
because Kaloleni Estate was considered a modehl@ighood but its current state leaves a
lot to be desired. The housing units in Kalolentals are in disrepair, most of the open
spaces have been converted into platforms for nmbractivities and infrastructure is in a
poor state. Kaloleni is also part of Nairobi Easstls which faces urban design challenges

such as compactness and poor quality of spaces.
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1.8 Study limitations

The study will limited to Kaloleni Estate in Naintb Eastlands in Nairobi County. This is
due to the Estate being a good representationeofitit neighbourhoods. In addition limited
resources such as time and funds available forakearch confined the study to Kaloleni

Estate.

1.9 Research Design

This is a research that aims at investigating susdée urban design with regard to Kaloleni
Estate. The study aims at using already availafla dn Kaloleni Estate to assess the quality
of spaces. This will take a keen look at a hisargtudy of Kaloleni Estate and how the

estate has transformed to the current state.

This study will be Qualitative and Quantitativenature owing to the theoretical scope which
argues Sustainable Urban Design based on Compacares biophilia. This study will
explore the density in Kaloleni Estate with a viefvestablishing whether it is compact and
thus quantitative. The study will also establishvhigaloleni Estate is connected to Nature
through open space design, stormwater managemasie \management, public lighting, and
food production. This focuses on the quality ofcgsaand spatial usage and thus qualitative
in nature. The table below explains what the reseantends to find out, the sources of
information to be utilized to achieve the differdatets of Sustainable Urban Design in
Kaloleni Estate.

Table 1.9: Research Design. Source: Author

No. | Research Question Data Source Remarks

1. What is the quality of spaces in Kalolemrimary data Sustainability  through

Estate? Are they efficient, livable, connection to nature

11°}

equitable and sustainable?

2. How are the spaces in Kaloleni EstaRrimary data Compactness-optimal
utilized in the relation to its proximity tp utilization of spacs

the Nairobi CBD? based on its land value

3. How can sustainable urbanism be usedSecondary data Kaloleni Estate as| a
ensure Kaloleni Estate is a sustaingble sustainable

neighbourhood? neighbourhood




1.10 Operational definition of terms

This sub-section is further divided into eleveregaries as follows:
Compactness: Density that efficiently supports public transit darensures walkable

destinations within the neighbourhood. This is sarage density more than seven or eight
dwelling units per acre.

Biophilia: Connecting human beings to nature based on thedirinterdependence
between humans and other biological systems.

Equitable: spaces that are accessible to all for living, plgyand working. These spaces can
be accessed by people of all ages, gender andhsecplly challenged.

Livable: Spaces that support human life with natural vetibita daylighting, ample space for
work, play and residence.

Efficient: The ability of spaces to meet the maximum needhef userswith minimum
wasted effort or expense.

Quality spaces:Spaces that are comfortable to live, work and ptayThese spaces with
densities not too low or to high should be ablestipport public transit, entail walkable
destinations and are in tandem with nature.

Optimal utilization: maximum exploitation of space by ensuring the spaicempact and in
touch with nature.

Sustainable: Spaces that seeks to meet the needs and aspirafiche present without
compromising the ability to meet those of the fatur

Smart growth: concerns with taking advantages of compact builadlagign. The location
within a region is important so natural areas capieserved.

New urbanism: main focus is on creating walkable, mixed-use n@iginhoods with distinct
urban design form in terms of architecture.

Green buildings: concern with urban heat islands, storm water fitirg local content, and

buildings’ life cycle cost



1.11 Research Project Report Structure

The project report will be organized in seven chepas follows:

Chapter One features the introduction, problem statement, aie$e questions, aim and
objectives, study assumptions, significance of wtstludy scope, study limitation, research

design, operational definition of terms and regtmicture.

Chapter two focuses on a review of literature related to tleeagech topic. It will look at the

description of urban design and form, the concdpsustainable urbanism in developing
countries, the concept of sustainable neighbourfioadd conceptual framework of this
study. This chapter will also look at case studéshow sustainable urbanism has been
applied in Nairobi, Kenya and also the best prastisith regard to Sustainable Urban Design

in Developed countries.

Chapter three discusses the methodological approach used fosttiey. This entails how
the research is designed, research procedure &pleed and the research methods to be

utilized in data collection.

Chapter Four focuses on a historical study of Kaloleni Estatarrent state of Kaloleni
Estate in terms of the quality of spaces and dgndtinally, the study will look at how
sustainable urban design principles can be usectdate livable, efficient, equitable and

sustainable Kaloleni Estate.
Chapter Five will discuss study findings and analysis

Chapter Six will depict the results and discussions of findingsd give conclusion,

recommended actions and area of further research.



2.0 LITERATURE REVIEW

This chapter provides a discussion on the theamnesconcepts of sustainable urban design in
Nairobi's Eastland’s, Kenya. It further discussem@ples of sustainable neighbourhoods
and how sustainable neighbourhoods ensure the areas are sustainable. These two issues
are concerned with urban form which is the coreurdfan design. This study begins with
defining urban design and current urban contexbreetielving deeper to the theories of
sustainable urban design. This research will lobkha ecological theory and the Grand
unification theory by Farr: 2008 and delve deepsto ithe application of the Grand
unification theory to Nairobi’s Eastland’s.

2.1 Urban design and current urban context

Urban design is the interface between town planaimg architecture, this is the design and
layout of urban spaces (Ratcliff et al; 2009). Aciiog to the American planning Association
(2006) urban design gives a three dimensional phiy$orm to policies enshrined in the
comprehensive plan. The key elements of an urbsigiecheme entail a plan, perception of

design guidelines for buildings and the open spaces

At the beginning of the third millennium of thes2dentury, the world is denser than before.
It entails more people who consume more and whaym® more and more pollutants
through their lifestyle. This demands more spaceyemenergy, more resources, while
demanding more safety and buffers in the evemi@tiasing possibilities of disasters (Adhya
et al; 2010).

According to Ayres; 1999 there exists four revimoary changes sweeping the world and
transforming our lives: firstly the increasing ptgdion, secondly is the increasing
consumption, in addition increasing waste (CO2)podion plays a key role, and lastly it is
the increasing extinction of flora and fauna. Camation of these factors has resulted in a
complex global context that is characterized by awrtturn in the global economy,
deterioration of global environment, and breakdosinglobal relationships in terms of
human conflicts (MVRDV; 2007).

In his book planet of cities, Angels; 2012 argubatturban expansion is a universal
phenomenon, it is however characterized by a pawedontradiction. The urban
contradiction reveals that the growth is not umiiadn many urban situations. In the situation
of shrinking cities, the growth is occurring in tbertain pockets of the metropolis.



So, though there is huge metropolitan growth, theresimultaneous displacement,

deterioration, and devaluation of the inner cotegi Such a metropolitan context presents a
scenario with new challenges and opportunities.liam of Sustainable urban design as a
new discourse within the disciplines of architeefwity planning, and urban design is one of

such new opportunities.

2.2. Sustainable urban Design Theories

Sustainable urban design has recently been defumdg the ecological model of
sustainability (Williams; 2007). According to Brag et al; 2006 Ecology is the scientific
study of the distribution and abundance of life &mel interactions between organisms and

their natural environment.

Within this framework, the focus shifts from undarsling sustainability as a definite
product to valuing sustainability as a system ofiaigic connective processes, biological
interchanges, efficient use and storage of eneagy effective management of natural

resources (Adhya et al: 2010).

The ecological model of sustainable urban desigpss from classical works such as
Fundamentals of Ecology (Odums: 1953) and Desigtih Wature (McHarg: 1992). It
explains sustainability as a process of relatigmslamong the natural systems (such as soil,
climate, hydrology) and between the natural systemistionship to the human systems
(social ethics and values), and the economic systéallocation, distribution, and

management of resources).

The ecological model has three important implig&ticfirstly, spatial interdependence and
connectivity becomes critical to sustainable urdasign. Secondly, the ecological systems
approach brings a process oriented notion of swbdity. Finally, and it also allows

connections of the environmental systems to theak@nd economic systems towards

generating an interconnected network of interreteti

Sustainable urban design has recently also beanedefis “walkable and transit-served
urbanism integrated with high performance buildiagd high-performance infrastructure”
(Farr; 2008). Compactness (density) and biophiiliar{an access to nature) are considered as

the core values of sustainable urbanism.

These associated values of sustainable urban désigees on the form-based bias of the

current architectural theories and practices fatenstanding sustainability. It focuses on the

10



definite product of urban design as opposed tetwbogical model. The ecological model by
(Williams: 2007) values sustainable urban designaasystem of dynamic connective
processes, biological interchanges, efficient use atorage of energy, and effective

management of natural resources.

2.2.1 Convergent points of Sustainable Urban Desigrheory/Model

The theory by Farr; 2008 and the model by Willia@@07 on sustainable urban design have
points of convergence in as much as they are difterThe two paradigms of sustainable
urban design emphasise on the need to create damseof the environmental systems to the
social and economic systems towards sustainabbnistn. Secondly, they both subscribe to
the idea that sustainable urban design is holistienbines economic, social and

environmental aspects.

In addition, the relationships between naturaleystis an important aspect in both the two
explanation of sustainable urban design. Farr; 20098es that connecting humans to nature
is a core component of sustainable urban desigiiiawis: 2007, second this argument by
explaining sustainable urban design system of dynmaunnective processes, biological
interchanges, efficient use and storage of eneagyl effective management of natural

resources.

Farr: 2008 and Williams: 2007 share the same viegarding sustainable urban design in
the sense of spatial interdependence. They argatesffaces in sustainable urban design
should be integrated and connected. Farr: 2008aiexthat integrating transport with land
uses and technology is key in achieving sustainatilan design. Williams: 2007, alludes to
this by emphasising that spatial interdependencd @mnectivity becomes critical to

sustainable urban design.

2.2.2 Divergent points of Sustainable Urban Desighheory/Model

The main divergent point is that the approach biligifis: 2007 process oriented while the
approach by Farr: 2008 is a product oriented. Wfik: 2007, emphasises on the need for
ecological systems which is basically geared towdrblogical interchanges. Farr: 2008,
argues sustainable urban design as a product gbpaximess and biophilia. This theory is

keen on ensuring that neighbourhood are sustainable

The model by Williams: 2007, argue that connectiohshe environmental systems to the
social and economic systems towards sustainabknistn. Environmental systems are the

11



primary concern of the ecological model of sustli@aurban design. The social and
economic systems are secondary to the ecologistérsg. The theory by Farr: 2008, share
an interest in comprehensive economic, social andremental reform. It a grand

unification of social, economic and environmentgtainability.

Farr: 2008's theory emphasises on the need for aotnpss and biophilia in achieving
sustainable urban design. This are the buildingksof a sustainable neighbourhood. The
ecological model is interested in a balance inriatural systems with built environment.
Density is not a primary concern in this model abtainable urban design. This model

actually advocates for low densities as opposedistainable densities by Farr: 2008.

2.2.3 Unification Theory

This study is focused on the theory by Farr: 2008 thus the need to delve deeper on the
building blocks of this theory. Farr: 2008 clainat sustainable urban design grows from
three late 20 century movements. The “smart growth”, “new urlsami and “green
buildings movement” with its standards for greerldimg - Leadership in Energy and
Environmental Design (LEED). While all three shareinterest in comprehensive economic,
social and environmental reform, they differ initheistory, constituencies, approach and

focus.

First and foremost the smart growth movement corsceiith taking advantages of compact
building design. This movement emphasizes on tleation of the urban design scheme
within a region is so that natural areas can begmed. Secondly New urbanism‘’s main
focus is on creating walkable and mixed-use neighibmods. Lastly the green building

concern with urban heat islands, storm water fittirg local content, and buildings’ life cycle

cost (Farr: 2008).

Individual implementation of these movements hasilted in myopia when it comes to
searching for long term solutions. This is duedlf-galidation owing to an unwillingness to

engage a larger, comprehensive agenda. For exammalkable neighbourhood is hard to
sustain when its houses are inefficient. Anothdéioere is, a certified green building is not in
tandem with the environment when it is surroundgad Imassive parking lot.

In order to understand the grand unification thebgy Farr: 2008, it is important to

understand smart growth, New urbanism and greefdibgi movements. These are the

building blocks of this theory creating a unifieati
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2.2.3.1 Smart Growth Theory

Smart growth is founded in the environmental mowemef the 1970s which was

strengthened by President Richard Nixon’s enviramally focused legislative agenda. The
smart growth movement embraced a broader agend996 with the development of ten

principles of smart growth.

The ten principles of smart growth are as follotescreate a range of housing opportunities
and choices, to create walkable neighbourhoodgntmurage community and stakeholder
collaboration, to foster distinctive attractive qg#a with a strong sense of place. In addition,
the other principles are: make development decsspyadictable, fair and cost effective, mix

land uses, preservation of open space, farmlandralebeauty and critical environmental

areas (Farr: 2008).

Lastly, provision of a variety of transportationoates, strengthen and direct development
toward existing communities and taking advantageomhpact building design. At the time,
many environmentalists were anti-growth and vievediddevelopment as hostile to the
environment. The principles united a decentraligesroots movement of local and regional

activists.

2.2.3.2 New Urbanism Theory

The congress for new urbanism was founded in thly d890’s by six architects: Peter

Calthorpe, Andres Duany, Elizabeth Moule, Elizabethter-Zyberk, Stephanos Polyzoides
and Daniel Solomon. They had earlier collaboratedhe design of a Playa vista, a large
mixed use development in Carlifonia. In the yea®19they had also participated in the
writing of the Ahwahnee Principles for Resourcetdtint Communities. Their common goal
was to provide an antidote to conventional sprayvptbmoting traditional urbanism (Farr:

2008).

The stature of new urbanism is reinforced by théeeatable book The New Urbanism: 1994.
This book features expensive, surburban greenéieltl resort development and was further
promoted by Disney’s decision to develop the townCelebration, Florida using new

urbanism principles.

These new urbanism principles are clearly spelirotitew Urbanism: 1996) as follows: First
and foremost the metropolitan region is a fundaalemtonomic unit of the contemporary
world. Governmental cooperation, public policy, pical planning, and economic strategies
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must reflect this new reality (Calthorpe: 1996)c&@wly, Metropolitan regions are finite
places made of multiple centres that are citiesyny and villages, each with its own

identifiable centre and edges (Yaro: 1996).

In addition, the metropolis has a necessary arglléraelationship to its agrarian hinterland

and natural landscapes. The relationship is enwisstial, economic, and cultural. Farmland
and nature are as important to the metropolis ag#nden is to the house. (Arendt: 1996).
Another principle is that Development patterns $thawt blur or eradicate the edges of the
metropolis. Infill development within existing a® conserves environmental resources,
economic investment, and social fabric, while reeiag marginal and abandoned areas
(Grimshaw: 1996).

Morris: 1996, explain the fifth principle as wheappropriate, new development contiguous
to urban boundaries should be organized as neighbods and districts, and be integrated
with the existing urban pattern. Moreover, the dgment and redevelopment of towns and

cities should respect historical patterns, precedemd boundaries (Bothwell, 1996, p. 49).

Richmond: 1996 adds that, Cities and towns shoditdybnto proximity a broad spectrum of
public and private uses to support a regional eagnthat benefits people of all incomes.
Affordable housing should be distributed throughthé region to match job opportunities

and to avoid concentrations of poverty.

In relation as explained by Arrington: 1996 the gibgl organization of the region should be
supported by a framework of transportation alteweat Transit, pedestrian, and bicycle
systems should maximize access and mobility throughhe region while reducing

dependence on the automobile.

The congress for new urbanism also stipulated réna¢nues and resources can be shared
more cooperatively among the municipalities andresnwithin regions to avoid destructive
competition for tax base and to promote rationairdmation of transportation, recreation,

public services, housing, and community institusiof©rfield: 1996).

In the fourth congress of new urbanism Barnett:618%9plains that the neighbourhood, the
district, and the corridor are the essential eldsmehdevelopment and redevelopment in the
metropolis. They form identifiable areas that emage citizens to take responsibility for

their maintenance and evolution.
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It is important to note that Neighbourhoods shob&l compact, pedestrian-friendly, and
mixed-use. Districts generally emphasize a spesiagle use, and should follow the
principles of neighbourhood design when possibletri@ors are regional connectors of
neighbourhoods and districts; they range from bauds and rail lines to rivers and
parkways (Plater-Zyberk: 1996)

According to Kulash: 1996, Many activities of dallying should occur within walking
distance, allowing independence to those who dodnet, especially the elderly and the
young. Interconnected networks of streets shoulddsggned to encourage walking, reduce

the number and length of automobile trips, and enresenergy.

In addition, there should be a broad range of mmusipes and price levels can bring people
of diverse ages, races, and incomes into dailyant®mn, strengthening the personal and civic
bonds essential to an authentic community (Wei886)L Transit corridors, when properly
planned and coordinated, can help organize meitapoktructure and revitalize urban

centres. In contrast, highway corridors shoulddisplace investment from existing centres.

According to Lieberman: 1996, There is a need fagprapriate building densities and land
uses should be within walking distance of trangips, permitting public transit to become a
viable alternative to the automobile. This is apariant new urbanism principle explained in

the Charter for New Urbanism.

Moule: 1996 goes on to argue that concentrationsiva€, institutional, and commercial
activity should be embedded in neighbourhoods asigiats, not isolated in remote, single-
use complexes. Schools should be sized and lotatedable children to walk or bicycle to

them.

The economic health and harmonious evolution ofmsurhoods, districts, and corridors
can be improved through graphic urban design coldasserve as predictable guides for
change. This is a new urbanism principle explaimethe essay by Lennertz: 1996 in the

book New Urbanism.

According to the essay by Comitta: 1996 it is clet a range of parks, from tot lots and
village greens to ballfields and community gardems$iould be distributed within
neighbourhoods. Conservation areas and open ldmaddsbe used to define and connect

different neighbourhoods and districts.
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New urbanism other principle is that the primarsktaf all urban architecture and landscape
design is the physical definition of streets anbljguspaces as places of shared use. This is

elaborated by Solomon (1996) in his essay in thetfiocongress for new urbanism.

Polyzoides: 1996argues that Individual architedtprajects should be seamlessly linked to
their surroundings. This issue transcends styleoaedof the core principles of new urbanism
according to the fourth congress. In addition, éx@talization of urban places depends on
safety and security. The design of 133 streets haddings should reinforce safe
environments, but not at the expense of accesygibiid openness (Gindroz: 1996)

The other principle explained in the essay by Fa896 is that in the contemporary

metropolis, development must adequately accommadtenobiles. It should do so in ways

that respect the pedestrian and the form of puggace. Dover: 1996 adds that streets and
squares should be safe, comfortable, and integestnthe pedestrian. They should be

properly configured to encourage walking and enaddghbours to know each other and

protect their communities. This is similar to theytmba Kumi” initiative by President

Uhuru Kenyatta (Kenya).

The essay by Kelbaugh: 1996in the fourth congressnéw urbanism explains another
principle. This is that architecture and landscdesign should grow from local climate,
topography, history, and building practice. It isykto point out that Civic buildings and
public gathering places require important sitesrémforce community identity and the
culture of democracy (Duany: 1996)

Lastly all buildings should provide their inhabitarwith a clear sense of location, weather,
and time. Natural methods of heating and cooling ba more resource-efficient than
mechanical systems (Schimmenti: 1996). Greenbe®§6 lexplains that preservation and
renewal of historic buildings, districts, and lacalses affirm the continuity and evolution of

urban society.

In conclusion, new urbanism promotes the creatiod eestoration of diverse, walkable,
compact, vibrant, mixed-use communities composdti@tame components as conventional
development, but assembled in a more integratetidias in the form of complete
communities. These contain housing, work placespshentertainment, schools, parks, and
civic facilities essential to the daily lives ofetimesidents, all within easy walking distance of
each other (Farr: 2008).
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2.2.3.3 Green Building/High Perfomance Building Moement.

This was the third reform of sustainable urbanisenfled in Washington D.C., in 1993 by
three development industry professionals: Davidti@et, Richard Fedrizzi and Michael
Italiano. They were inspired by the Rio Earth Sumamd were largely concerned with the

same intellectual ground explored in the EnvirontaleResource Guide.

The American Institute of Architects committee dre tenvironment: 1993 published The
Environmental Resource Guide. This entailed theorthe practice and technology of
environmental buildings and accelerated the adoptibgreen building practices. United
States Green Building Council: 1995 pioneered steagifor green building. This led to the
adoption of Leadership in Energy and Environmeb&dign (LEED) in 1996.

The LEED standard combines prerequisites with opli@redits that earn points toward an
overall score. As a project’s point score goestugarns LEED certification at increasing
levels of performance from certified on the low eéadPlatinum on the high end. This allows

a project to incorporate only well-suited greenlding strategies (Farr: 2008).

According to the United States Environmental Priid@cAgency: 2014, Green building is
the practice of creating structures and using @®e® that are environmentally responsible
and resource-efficient throughout a building's-tfele from siting to design, construction,
operation, maintenance, renovation and deconsbructiThis practice expands and
complements the classical building design conce&ingconomy, utility, durability, and

comfort. Green building is also known as a sustdaar high performance building.

The table below explain the factors to be consilenhen designing a high
performance/green building and the effects of nesighing an environmentally friendly
building. Table 2.2.3.3: High Performance/Greenldings.

Source:; www.epa.gov/greenbuilding/pubs/about.htm

Aspects of  Built| Consumption: | Environmental Ultimate Effects :
Environment: Effects:
Siting Energ) Waste Harm to Human Health
Design Watel Air pollution Environment
Construction Materials Water pollution | Degradation
Operation Natural Indoor pollution | Loss of Resources
Maintenance Resource Heat islands
Renovation Storm water runoff
Deconstruction Noise
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2.3. The unification model

This model of sustainable urban design builds am phinciples of smart growth, new
urbanism and green buildings. The models aims @iaiag environmental harm and also
enhance the quality of life by creating quality sgsto live, play and work in (Farr: 2008).
According to LEED and USGBC, the work and princgptd the aforementioned movements

i.e. smart growth, new urbanism and green buildargsheartening developments.

This model emphasizes on the need of fusing thiativies of the various movements in to a
cooperative whole to truly achieve a sustainablenrdesign. It is no longer acceptable to
build a high performance building in a greenfieddfomobile dependent context and have it
certified as green. it is no longer good enougtewelop in a responsible location and build
an admirable, walkable, mixed use neighbourhoodewiginoring the level of resources
required to build and maintain the buildings thitarr: 2008).

2.3.1 Core Components of Sustainable Urban design

Kazimee: 2002 in the publication Sustainable urtbesign paradigm argues there are twenty
five simple things to do to achieve sustainableanorllesign. The design guidelines for

sustainable and affordable urban design discusekxvbare organized under five primary

variables: human ecology, energy conservation, Eamdsource conservation, water quality

and air quality.

Human ecology is a fundamental principle with relgr sustainable urban design. It is the
way people interrelate & use the environment. Regjialesign strategies: It is necessary to
provide an opportunity to balance the critical aetected human-environmental interchanges
in the region by providing and enhancing greenlbeld water impoundment systems to
improve and balance air exchanges (O=CO02); watelesy(precipitation + H20 use); land
and it's food/fiber processes (gardens, urban t®resd reducing/reusing/recycling of

resources) and energy use (conservation and use@ivable resources).

Kazimee: 2002 explains 25 principles that definst&unable Urban Design. The principles
are broken down into 5 parts as depicted in thie tadlow:
Table 2.3.1: Sustainable Urban Design Principles

Source: kazimee 2002

NO. | SUSTAINABLE URBAN DESIGN PRINCIPLE

1. | Use greenbelt to moderate climate extremes, inesa@sreational
opportunities and bio-diversity by using indigendasdscaping to conserve water
and reduce maintenance
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Harvesting stormwater in balancing lakes to suppl@ndry seasons, reduces spring

flooding, filters eroded soils, improves water dpyal fishing and recreation

potential.

Emphasis on the use of regional hydroelectric ppwelar and photovoltaics and

wind farms in the greenbelt.

The city centre and its historic character showddanimated to facilitate an ideal,
centralized geographic position. The clustereduetiring of central city will foster

incentives for economic growth and establishesranhjc central focus for the city

Emphasis on pedestrian and public transit systems

oo

Resource management (traditionally waste dispagauld become self-sufficient

by adopting priorities to first reduce, then reus®l recycle. This model foste
community enterprises based on sustainable resass;geuse and recycling.

Enhance a sense of community by preserving andriegtsite characteristics and

gualities (natural, cultural, historical, etc.)shs by enhancing pedestrian access to

neighbourhood schools, Greenways, wetlands andifeildabitat, parks, views an
Activity centres (indoor and outdoor)

Provide for pedestrian priority connections (betweesidential developments and

neighbourhood amenities and services). Bike anétwals are critical to enhancin
a more personal/pedestrian sense of community.

Design for effective land use and density by clusgeand not sprawling. Provisig

of moderate densities at least 12-16 dwelling upés acre encourages pedestti

focus and safety.

10.

Develop defined residential clusters. 25-35 dwgHinvith similar cultural character

and life styles, shared social amenities and opanes, form a cohesive cluster.

11.

Carefully define land territoriality - public to ipate areas. Define for user cont
and responsibility at least 60-70% of the propartthe cluster.

12.

Minimize front setbacks by Providing outdoor porghgardens, etc. to enhan
human scale, social activities, surveillance aridtga

13.

Minimize the impact of parking by distributing parg behind housing or in sma
landscaped lots (8-12 cars).

14.

Think small and smart, not big and dumb by desigrtimall, Efficient homes
Townhouses are an excellent housing prototypeffecteve quality living.

Plate 1: Garagescape Plate 2: clustered housing

Source. Kazimee: 2002 Source. Kazimee: 2002

rol

ce

Secondly, energy conservation is a major long-teost to people and environment. Energy

conservation can be achieved by ensuring the fatligw
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Plate 3: Design with climate plate 4: Design for natural ventibati

Source: kazimee 2002 source: kazimee 2002

Il. Energy conservation

15.

Carefully orient each dwelling unit to sun and site

16.

Increase use of renewable energies and passivactind solar strategies.

17.

Select energy and resource conserving materials@mstruction methods.

18.

Conservation through daylighting

[1l. Land & resource conservation

19.

Practice the 3 R’s — Reduce, Reuse and Recycle.

20.

Design with permaculture for landscaping variousroppaces and community are|

as.

21.

Localize the economy. Encourage programs for ne@gtiinod and community-wid

sharing or exchanges of resources and talents.

[¢)

V. Water conservation: A fundamental need for human health

22.

Retain all water on the site as long as possiltés @llows water to percolate in
the ground, water landscaping, reduce downstreadithg, and increase wat

guality and bio-diversity.

o

er

23.

Use water conservation appliances such as: lova tioitets, low flow faucets, wate

and energy efficient appliances, drip irrigationgddarvest the rain and gray wate

18
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V. Air quality: A Critical variable for human & env ironmental health

24,

Develop greenways and greenbelts to carbon to oxggele

25.

Build with green materials. Indoor air quality amgman health are greatly improv

by the use of green (non-toxic) materials.

ed

This research report delves deeper into the thiepiiyarr: 2008 explaining sustainable urban

design as a grand unification of Smart growth, newanism, and the high performance

building and infrastructure movements. AccordingFarr: 2008, sustainable urban design

can be achieved and increased through densityaisabte corridors, mixed landuses,
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biophilia, high performance buildings and desigrnsagtainable neighbourhoods. This are the

core components of sustainable urban design inl destéollows.

2.3.2. Density

The radical, deliberatist urbanism of the 1960s 48d@0s saw cities extending into the
formerly agricultural land which surrounded therheThew towns and districts which sprang
up as a result met immediate needs, but failedke into consideration the long-term effects

on the population and the environment.

Sustainable development rejects such expansioriavaur of the reclamation of urban
identity and culture through redevelopment of tkisteng city: renovation of older districts,
regeneration of former industrial and military zener docklands. A basic principle of
sustainability as applied to urban developmenhdseased density. A first step towards this
is a move away from the detached house, set iowits plot of land at the edge of the city.

Property prices, particularly in densely-populateeas, are a major influence on this.

In a compact city, the proximity to each other otiking, jobs, services and amenities can
make for optimum use of space, with economical afseatural areas and efficient public
transport. The challenge is to ensure a sufficyeatiractive, vibrant environment relative to
the rival attractions of a house and garden indieurbs, and thus prevent families from
moving out of the inner city as soon as they ate.g&kustainable urban planning also allows
synergy to be developed between, for example, bases, research facilities and higher

education establishments on a single site.

2.3.2.1 Increasing sustainability through Density

Density is a critical typology in determining sustble urban forms. It is the ratio of people

or dwelling units to land area. The relationshifpwsen density and urban character is also
based on the concept of viable thresholds: at icedensities (thresholds), the number of

people within a given area becomes sufficient toegate the interactions needed to make
urban functions or activities viable (Jabareen:&00

Density is a double sided coin of sustainable urdasign providing across the board
reductions in per capita resource use. These fedscoccur in proportion to increasingly
development density which provides local, regicarad global benefits. Reducing per capita
production of greenhouse gases becomes an essainfiigy so much so that increasing

local density has global benefit (Farr: 2008).
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Newman and Kenworthy: 1989 argue that some policas save significant amounts of
energy, mainly by “increasing the urban densitiergjthening the city centre; extending the
proportion of a city that has inner-area land uysegviding a good transit option; and
restraining the provision of automobile infrasturet” They advocate a policy of new mass

rail transit systems for the “inefficient” cities.

On the other hand Farr: 2008, tends to incite |dwaitility to new developments in direct
proportion to their density. Neighbours come oubppose dense development, perceiving it
as a threat to their quality of life. However temg#are more often due to traffic and parking
and occasionally blocked sun than over populati@nsdy itself. Dense mixed us
neighbourhoods generate few per capita trips thaa dependent places. On the contrary

project opponents experience per capita trafficeases and not per capita traffic reductions.

According to Angel: 2012, there exists a reluctatceome to terms with urban expansion
and accommodate the urban expansion through dmatsifn of the city. The established
residents of cities, municipal officials, homeows)eand environmentalists are the people
against densification of the city. They see newasnas nuisances rather than as assets—
more mouths to feed, more children to educateathr® jobs, and more congestion on the

roads.

Sustainable urban design needs to strike the bglance between local impacts and global
benefits. The development density should right ghoto support both human and natural
systems (Farr: 2008). Densities should be neitiehtgh nor too low but “just right,” that is,
within a tolerable sustainable range. City densitieust remain within a sustainable range
and if density is too low, it must be allowed ta@rease, and if it is too high, it must be
allowed to declingdAngel: 2012).

Farr. 2008, argues that a density of two dwellimitsuper acre is too low and hence not
within a sustainable range. He goes further todallto the fact that sustainable urban design
is not achievable below an average of seven ot eigklling units per acre. One of the best
Sustainable Urban Design project is Kronsberg, ldaan(Germany). It entails a density of

47 dwelling units per net acre. This density isedbl support a tram line and is deemed to be

sustainable.

According to Christopher Leinberger in his publicatwalkable urbanism, he echoes that the

percentage of land covered by the equivalent ofstoly building between 0.05 and 0.30 do
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not support transit and is not sustainable. Sustdénneighbourhoods should be walkable on

a day to day basis and this is achieved througinaity of above 8 dwelling units per acre.

In addition, Shelley Poticha, an expert on traasgnted development argues that fifteen and
twenty dwelling units per acre is necessary to supgtreetcar service. This is therefore the
minimum sustainable density required to ensurestagwable urban design. Shelley Poticha
also alludes to the fact that a minimum corridoredepment density of seven dwelling units

per net acre is necessary to support a bus searidethus could ensure a sustainable
neighbourhood.

In a wider sense, sustainable cities are a mat@ersity (Carl: 2000) Density and dwelling
type affect sustainability through differences Ie tconsumption of energy; materials; and
land for housing, transportation, and urban infrattire (Walker and Rees: 1997). High
density and integrated land use not only consesseurces but provide for compactness that

encourages social interaction.

Density is the single most important factor asdedawith transit use (Transportation
Research Board of the National Academy USA: 1926).density increases, automobile
ownership declines, and automobile travel—as medsby gasoline consumption or per
capita vehicle miles of travel (VMT) — also decressSimilarly, transit use increases with
density. In a sample of eleven large metropolitagas, the density of nearby housing

strongly influenced commuter mode choices.

Holding constant the mix of land uses, residentkigher density areas were more likely to
commute by transit, walking, bicycling, or combioat thereof, and less likely to drive, than
people who live in lower-density areas (TranspmitatResearch Board of the National
Academy USA: 1996). There is an inherent conflietween lower densities and a good
transport system, where lower densities encouragese. Freeman (1984) blames planners,
architects, and local governments for reducing higban density as well as for the low

densities of suburbs (Jabareen: 2006).

According to Farr: 2008, it is easy to attract aethin public transport in densely developed
corridors. This can be achieved by putting a cotreged population working or living

adjacent to a transit stop. This creates a reliabdeket of people within easy walking

1 Cited in Jabareen: 2006
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distance of the transit service. Research doneetigey Zupan and Boris Pushkarev in 1970

for the New York metropolitan region still resondtelay. The chart below links transit

modes to minimum residential density necessaryppart it.
Table 2.3.2.1. Transit Modes Related to Residedgakity

Source: Jeffrey Zupan and Boris Pushkarev, 1970.

lal-a-bus Many origins to many 6 Only if labor costs are
destinations not more than twice
those of taxis
l-a-bus Fixed destination or 3.5t05 Lower figure if labor costs
subscription service twice those of taxis; higher
if thrice those of taxis
cal bus “Minimum,” 1/2 mile route 4 Average, varies as
spacing, 20 buses per day a function of downtown
size and distance
al bus “Intermediate,” 1/2 mile route 7 from residential
* spacing, 40 buses per day area to downtown
| bus “Frequent,” 1/2 mile route 15
spacing, 120 buses per day
055 bus— Five buses during 15 From 10 to 15 miles away

iht rail

two-hour peak period

Five to ten buses during
two-hour period

Five-minute headways or better
during peak hour

Average density over
2-square-mile tributary

3
Average density over 20
square mile tributary area

9
Average density for a
corridor of 25 to 100

to largest downtowns only

From 10 to 20 miles away
to downtowns larger than
20 million square feet of
nonresidential floorspace

To downtowns of 20 to 50
million square feet of
residential floorspace

square miles
il transit Five-minute headways or better 12 To downtowns larger than
during peak hour Average density for a 50 million square feet of
corridor of 100 to 150 nonresidential floorspace
square miles 3
uter rail Twenty trains per day 1to 2 Only to largest downtowns,

if rail line exists

In conclusion, Sustainable Urban Design requirasttie density is more than eight dwelling

units per acre. The density should be in such athatythe percentage of land covered by the
equivalent of one story building should be abov&38ustainable Urban Design only gives

the minimum sustainable density and not the maximlhe argument is that the density

should be within a sustainable density. If the dgns too low it should be allowed to

increase and if it is too high it should be allowedlecrease.
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Sustainable Urban design calls for a density thet support transit and ensure the
neighbourhoods are walkable. The maximum densityhasefore dependent on location of
the project in relation to the city’s central bwess District. This is to ensure that the land is
optimally utilized. A sustainable density shoulceréfore be able to ensure transit and

walkable neighbourhoods but also ensure the langtisally utilized.

Kronsberg in Germany depicts a density of 47 dwellinits per acre and it is deemed to be
sustainable. It is 8 kilometres from the City ofntHaver and thus its density is within a
sustainable range. Thdyayo Estate NSSF Housing Scheme Embakasi (Nairobi) depicts a
density 48 dwelling units per acre and this is witihne sustainable range. This is because it is
located 15Km from Nairobi CBD and the stated dengfitimally utilizes the land based on
the land value. The debate on what exactly is @aasable density is dependent on the
location of the project but the constant fact iattthe density should not be less than 8

dwelling units per acre.

The sustainable density of Kaloleni Estate oughiganuch more than 48 dwelling units per
acre. This is because it is located 2Km from Nair@BD and thus sits on prime land.
Secondly, the Estate was meant to house low in@angers whose spatial requirements are
low. This means that the number of dwelling uni&s pcre will be higher but should be

within a sustainable range to ensure the built@eh spaces are quality spaces.

2.3.2.2 Water and Density

Protecting water resources with higher density bgreents is a fundamental goal of

sustainable urban design. There are a lot of coemsnto watershed protection such as
appropriately siting development in the watershedaiserving adequate open space and
protecting critical environmental features. Most olir regions, cities, towns and

neighbourhoods are undergoing urban expansionibaace and population (Farr: 2008).

This has seen the mushrooming of new buildingssactbe country but communities are
grappling with related challenges like the impagts water resources. In order to protect
those resources the authorities are embracing $amdeuse strategies such as low density
development. Research by Lynn Richards: 2006 expldiat this strategy is misguided and

low density approaches does not really protectvater resources.

According to the U.S Department of Agriculture’stidaal Resources Inventory, the amount

of developed land has quadrupled between 1954 @8d. This is due to population growth
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by 15 percent leading to land development growth38ypercent. Most of this growth is
taking place at the edge of developed areas omfiglss which includes forests, meadows,
pasture and rangeland. The median lot size of thes#@ing developments is just under half
an acre to help protect water quality due to reteardicating that impervious cover can
degrade water quality (Farr: 2008).

According to water and the density debate, Juné& 230Lynn Richards many communities
have adopted low density zoning and limit on steel imperviousness by giving regulations
on the maximum percentages to be covered by impesvsurfaces such as buildings and
driveways. This is informed by the fact that highensity produces more impervious cover.
On the contrary. Douglas Farr in his book Sustdamalybanism (2007), goes on to explain
that a density of below eight dwelling units pereacdoes not really protect our water

resources based on the following argument.

On the onset Farr: 2008, argues that total impesriess and runoff should be minimized
within a region or watershed as opposed to padicsite. A planning department typically
analyses the projected stormwater runoff impacta oevelopment proposal based on the
acreage involved not the number of housing uniteigoduilt. Using a one acre model,
communities may conclude that lower density devalept minimizes runoff because from

one house on one acre equals roughly half the fimooh eight houses on that same acre.

One should also consider where the other severesarsd their occupants would be located.
They are usually located within the same regiorewen same watershed and hence have
storm water impact. The impacts of original angldised houses need to be considered so as
to accommodate whatever growth expected in themne@Richards: 2007). According to the
scenarios modelled by the United States EnvironahdPtotection Agency (2007), it was
established that higher density scenarios genetassdstormwater runoff per house at all

scales and time periods.

The EPA modelled scenarios at three scales; ome development site and watershed and at
three different time periods of build out to examithe premise that lower density

development better protects water quality. Theynébaut that: with more dense development
of eight houses per acre, runoff rates per houseedse by about 74 percent from one house

per acre. Secondly for the same number of housesed development produces less runoff
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and less impervious cover than low density devemmumFinally, for a given amount of
growth, lower density development covers more efitlatershed.

Table 2.3.2.2. EPA modelled Scenarios.

Source: U.S. EPA

One-Acre Level: Different densities developed on one acre

A: One house/acre 1 20 18,700 18,700 0
B: Four houses/acre 1 38 24,800 6,200 67
C: Eight houses/acre 1 65 39,600 4,950 74

According to these findings, it is evident that eavdensity development is often not the best
way of minimizing stormwater runoff. In additionigher density development utilize less
land at the same time accommodate the same numibdrowses at lower density
developments. This goes a long way in protecting tater quality and ensuring a

sustainable density within a neighbourhood (Fa008).

Richards: 2007 of the U.S. EPA argues that higlessiies can also increase water quality
problems in nearby water bodies due to the sitel lempervious cover created. This can be
addressed by incorporating low impact techniquesh @s rain gardens, bio retention area,
bioswales, reducing parking spaces, narrowing tstreéed eliminating cul-de-sacs. This will
prevent, treat and even store runoff and associaddidtants. In general, to fully protect
water resources, communities must build in a ramigdevelopment densities, incorporate
open space, preserve critical ecological and bufteres and minimize land disturbances
(EPA: 2006).

According to Farr: 2008 some site specific straegian also enhance a neighbourhood’s
sense of place, increase community character avel tsxpayers money. These strategies
meet multiple community objectives and work bestiémse urban areas. This is because they
use existing elements of the neighbourhood sucbads, roofs, abandoned shopping malls,
courtyards and add some engineering to landscaglemments to retain, detain and treat
stormwater on site. These approaches to addressvehter issues can add value to the

community and hence make the neighbourhood a newieadble place to live.
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Plate 5: Compact urbanism is the best tool for Plate 6: Street scale bioswale.
Protecting water quality. U.S. EPA, 2008 Source: U.S. EPA, 2008

2.3.3 Sustainable corridor

Sustainable corridors are similar to a wildliferador in that they connect one area to another
efficiently, cheaply, and safely. They allow peofdepass from their immediate proximity to
another without relying on cars or other wastefud anefficient products. It also relies on
accessibility to all people in the community sotttitee mode of transportation is the most
convenient and easiest to use for everyone. Sa$iairCorridors include the integration of
transportation, land use, technology and bioditgrsorridors to allow animals to move

around communities so that they may still live mal @round cities

2.3.3.1 Mixed land uses: the integration of Transptation, Land Use and technology

Mixed-use allows compatible land uses to locateclose proximity to one another and
thereby decrease the travel distances betweenitizsti\Parker; 1994). Mixed land use
determines the diversity of functional land useshsas residential, commercial, industrial,
institutional, and those related to transportatitms plays a fundamental role in reducing the

need for travel and hence achieving sustainablarudesign (Jabareen: 2006).

According to Alberti et al: 2000 mixed land use uees the probability of using a car for
commuting, shopping, and leisure trips, since jabgmps, and leisure facilities are located
nearby. Moreover, mixing uses ensures that manycesr are within a reasonable distance,
thus encouraging cycling or walking (Thorne andriéif-Sankey: 2003). Lastly, mixed land
use can renew life in many parts of the city angtbnhance security in public spaces (Elkin,
McLaren, and Hillman 1991, 22).
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Crane: 1996 argues that there exists causal liskgden urban design and travel behaviour.
The aim of creating the casual links between urdbesign and travel behaviour is to reduce
air pollution and traffic congestion and ensureoaia environment for the residents. This
can be achieved by increasing pedestrian traffdd generally improving neighbourhood
quality of living by creating quality spaces. Numas studies report that higher densities,
mixed land uses, more open circulation patternd, pdestrian-“friendly” environments are

all associated with less car travel (Jabareen: 2006

The Institute of Transportation Engineers 1989; rifjyviHaliyur, and Page: 1994 found that
transportation-related benefits of mixed land usduide a decrease in vehicle trip generation
rates and the number of vehicle hours travelled higther levels of pedestrian travel.
However, some urge caution because the issue iplegntrank: 2000 argues that empirical
research regarding the relationship between miged bses and travel behaviour has been
limited by the relative complexity of measuremertjuirements for parcel or area-level data,

and the difficulty in accurately translating fingminto public policy.

Transport is arguably the single biggest issueefovrironmental debates relating to urban
design Jenks, Burton, and Williams: 1996. Sustdealban design is defined as diminishing
both mobility and the negative of traffic. Accordimo Elkin, McLaren, and Hillman: 1991
sustainable urban design must provide for walkaygling, and efficient public transport. It
must also be compact so as to encourage sociahatiten among the dwellers and users of
the spaces (Jabareen: 2006).

Sustainable transportation is defined as transpontgervices that reflect the full social and
environmental costs of their provision. The so@at environmental costs should respect
carrying capacity and that balance the needs fdnlityoand safety with the needs for access,
environmental quality, and neighbourhood livabfili(yordan and Horan: 1997).

According to Duncan and Hartman: 1996, a sustamabban transportation system limits
emissions and waste to within the area’s abilitahsorb. It is powered by renewable energy
sources, recycles its components, and minimizesghef land, provides equitable access for
people and their goods and helps achieve a healthydesirable quality of life in each

generation and is financially affordable, operaa¢smaximum efficiency, and supports a

vibrant economy.
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These advantages have led to the growth in pulalicsportation use and construction. This is
due to the expensive cost of mobile transportadion also the increasing traffic congestion
in cities across the globe. This has motivatedlidé@velopment and transit investment. This
desire for improved accessibility and greater obaichousing and transportation has resulted
in Transit Oriented Development (TOD). Tod fostgrsater use of transit system by creating
neighbourhoods within walking distance of transdtisns that offer compact development, a

diversity of land uses and pedestrian orientedgte@tarr: 2008)

According to Poticha: 2008 in the publication “Tineegration of transportation, land use and
technology, Transit oriented development is momntkimply a project next to a transit
station. It includes the neighbourhood surrounditg station, comprising multiple

development projects, a mix of uses, a walkablevowt of streets and design that supports
living and transportation choice. TOD focuses mprioving the convenience of transit for

residents.

Farr: 2008 argues that TOD cannot be defined bnescpibed set of densities of mix of uses.
This is epitomised by those who live in neighbowd® near downtown using transit more
and drive less than those in suburbs even thougihrtiay live close to a transit station. The
reason is many in neighbourhoods combine densitly walkable street patterns, access to
transit, neighbourhood amenities and an adequatenedrby retail and jobs. TOD ought to
create places that integrate transit into neightmaols and help support lively and vital

communities in urban and suburban neighbourhoods.

2.3.3.2 Environmental Corridors

Kihslinger et al: 2007, argues that land use dexsimade at local levels play a significant
role in conservation of biodiversity. Conservatmmalogists have made considerable progress
over the past twenty years in determining how ike, shape and connectedness of habitat

affect the sustainability and persistence of sgeara natural processes.

According to studies compiled by the United StdEesironmental Law Institute there are

general threshold recommendations for habitat pateh, buffer size, patch connectivity and
percent of suitable habitat in a landscape to supaond use, open space and smart growth
planning that will sustain species, community andsgstem diversity. The types, extent and

arrangement of land uses within the landscapeimdilience the viability of habitat patches,

30



the amount of suitable habitat, the severity ofeedffects and the utility of buffers and

corridors.

Conservation minded landscapes include; large, lyjgality and well-connected habitat

patches capable of supporting sustainable popokiid native and rare species. Secondly,
well designed habitat corridors to connect othesws®lated larger remnant habitat patches.
In addition, the landscapes should limit developtmein sensitive ecosystems such as
wetlands, riparian corridors and critical habitatsstly, wide and vegetated buffers to

minimize edge effects on habitats and protect waiatity and stream habitat (Kihslinger et

al: 2007).

Farr: 2008 explains the guidelines that can infbgetocal land use, open space and smart
growth planning and policies as follows: first dogemost, determine the locally important
and rare species and habitats in need of proteciibis information can be obtained from
wildlife action plans, heritage programs, consgjtilmcal biologists and consulting land
management agencies with the view of identifyinge rgpecies and landscapes in need of
protection.

Secondly, utilization of local biological informati and knowledge on landscape context to
determine the amount and location of land to caesefhe amount of suitable land to
conserve will vary depending on the local species laabitats to be protected. In addition,
there is a need to preserve large connected hglaitelhes. Land use plans should maximize
patch size, minimize isolation among existing habpatches and optimize the natural

connectivity of the landscape using habitat comsdo

According to studies compiled by the United St&asironmental Law Institute, use of local
biological information and knowledge on landscapatext to determine buffer size and
structure is key. The area within a buffer shoutd Ipe included in the patch size measure,
and roads and rails and other development shouldguur in the buffer. Native and diverse
vegetation is the back bone of riparian buffers simould be continuous along the maximum

extent of the river.

Lastly, the regional context of the planning effoghould be considered. Landscape scale
planning can help promote the proactive consematb large, connected, high quality

habitat patches while addressing the regional itspafdocal land use decisions.
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2.3.4 Biophilia

‘Biophilia’ is a concept that has been exploredrésearchers for several decades, beginning
with the German psychoanalyst Eric Fromm in the089@&nd popularised by Edward O.
Wilson in 1984, in his book Biophilidn this, Wilson suggested that humans have ‘an toge
affiliate with other forms of life’ (Wilson: 1984that can be explained through evolutionary
processes of survival and natural selection.

Biophilia refers to the innate connection betweamméns and nature. It describes this
connection as a need for humans to be surroundedtoye in order to feel complete in their
own natural state of being. More recently, bioghifias been used to describe the design
elements of cities that carve out several areaplémts, living walls, gardens, waterfalls, and

other natural aspects (Powerhouse Growers: 2013).

According to Farr: 2008, Biophilia is the name give the human love of nature based on
this intrinsic interdependence between humans #mer diving systems. The earth provides
free services with the view of sustaining life. Téarth receives sunlight, fresh air, makes
oxygen and grows plants that feed humans and asirhlaimans love for nature creates an
interdependence between the earth and human beings.

Cities around the world are growing rapidly in siaead number, as they provide
unprecedented economic and social opportunitieg iftportance of both the scale and
density of cities in creating these opportunitissnow well understood (Glaeser, 2011,
Newman and Kenworthy, 1999). However, in achiewsogh scale and density, urban areas
are becoming increasingly abstracted from naturd,aban residents are more disengaged

from the natural world (Reeve et al: 2011).

Biophilia has been recently defined as an emerdegign principle for buildings and urban
areas, featuring a suite of natural design elemthatisaddress multiple pressures related to
climate change, increasing urban populations, €imésources and our inherent need for
contact with nature. The principle directs the toea of urban environments that are
conducive to life, delivering a range of benefisstakeholders including building owners,
occupiers and the surrounding community (SBEnr@é220

Biophilia has been shown to: reduce energy demamdhéating and cooling; manage
stormwater runoff; improve air quality; reduce cestion by encouraging walking and

cycling; increase property values and stimulategb@nomic development and rejuvenation
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of urban areas; sequester carbon and reduce carigsions; enable urban food production

and enhance food security; and increase urbanvamsiiy (Reeve et al: 2011).

According to Farr (2008) biophilia can be achiewbrtbugh provision open space, public
lighting, stormwater systems, and food productautdoor and indoor waste water treatment.
Reeve et al: 2011 argues that Biophilia can beidersd on multiple scales: at the building,
neighbourhood and city level, with natural desigatfires, or ‘biophilic elements’ integrated

into the urban environment across all three.

2.3.4.1 Open Space connecting humans to nature

According to Farr: 2007, walk to neighbourhood gaaskd plazas are neglected spaces in the
urban realm. Parks and plazas enhance the qudlibeighbourhood due to their prime
location- a short walking distance from a large yapon. Walks to parks outfitted with
benches, playground equipment allow casual soaw@ireanment hence building social
capital. Biophilia is supported by parks and plarath a high degree of landscaping, a
naturalized stormwater feature or even a view @ tight sky. Parks also increase the

property value of the area around and buyers dhagvto pay to live close to these areas.

Biophilia can be considered on multiple scaleshatbuilding, neighbourhood and city level,
with natural design features, or ‘biophilic elenmgnnhtegrated into the urban environment
across all three (Reeve et al: 2012). It is reddgiveasy to plan and build new smaller parks
within master planned development due to the faat it is phased in with the surrounding
development. Small parks are difficult to develogxisting cities due to the high land values

and also publicly land owned land is rarely locaidatre parks are needed (Farr: 2007).

According to Patchett and Price: 2008 one of theoirtant aims of sustainable urban design
is filtering storm water even in high density urtsgpaces. Storm water management practices
can be designed in at the site, block and neighioma scales. In existing built out areas

storm water parks are utilized for storm waterditiion in the public streets.

In order to ensure parks achieve sustainable udeaign through biophilia, the following

standards needs to be considered; firstly, parkégbr quality open spaces should be within a
three minute walk of every dwelling. Secondly theimum park are should be 1/6 acre and
the minimum average size of all neighbourhood pahauild be %2 acre. In addition, all parks
should be bounded on at least two sides by puiglits of way. Lastly, parks may be fenced

and blocked at night for security reasons.

33



Farr: 2008, defines various aspects of open spabenvthe neighbourhood as follows; sports
field which is an open area specifically designedldrge scale recreation. Secondly, green —
a medium sized public space consisting of lawnsaeeal trees for unstructured recreation,
circumscribed by building facades. The other oppacs within a neighbourhood is the
square. A square is a public space, seldom langer & block at the intersection of important

streets. Its streetscape consist of paved walksdatrees and civic buildings.

In addition, a plaza is another aspect of openespathin the neighbourhood. A plaza is a
public space at the intersection of important $treset aside for civic purposes and
commercial activities. It is circumscribed by frages; its landscape consist of durable
pavement for parking and trees requiring little mb@mance. The last aspect of open space
within a neighbourhood is the community gardensTgia grouping of garden plots available
for small scale cultivation, generally to resideofsapartments and other dwelling types
without private gardens (Plater-Zyberk: 1999).

2.3.4.2 Public Lighting

In the publication “public lighting-cities shaped light” 2014 in the urban design magazine,

Daniel Boscari explains that public lighting hasebestructuring urban landscapes since
1900s though we are not always aware of its usbaping the face of the city. He goes on to
argue that, in a city there is a clear lightingagmaphy. Each different zone (city centre,

residential areas, industrial and arteries) recaispecific level of lighting based on how it is

used. It involves combining utility with aesthetics

Public lighting was primarily used as a way of pding public safety and to encourage
night-time activities and commerce along rightsvafy. However conventional designs have
often led to extensive over lighted area leadingvésted light. Exterior lighting also has a
harmful effect on flora and fauna and can causturiiances of human circadian rhythms

leading to insomnia and sleep disorders (Farr, 2008
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Plate7: Pedestrian lighting Plate 8: Automobile Lighting
Source: Clanton Associates Source: Clanton lighting Associates

Nancy Clanton and Todd Givler of Clanton Associategue that a better approach to
lighting design in a neighbourhood uses light wherest needed. Light is most useful at
potential vehicle/pedestrian conflict zones, toesmtgate building facades and for way
finding. According to Nancy Clanton, lighting care lesigned to eliminate glare, over
lighting and light trespass by regulating the lesebrightness based on the type of place lit.

The table below explains different lighting zonesdd on the ambient light level, population
density, frequency of use and lighting expectations
Table 2.3.4.2. Lighting zones. Source: Farr, 2008

LZo LZ1 LZ2 , LZ3 LZy4
linnsect Zone Rural and Reserve and General Urban Center Urban Core
Reserve Suburban Neighborhood
Allowed Initial 1.25-1.6* 2.5-3.2 3.3-4.2 .6-9. -
Lamp Lumens/SF i s
Hise Allowance 0 17,000 24,000 44,000 60,000
(liimens)
Hp-,htipg Design No ambient Very low Low ambient Medium High ambient
(rlteria. light ambient light light ambient light light

2.3.4.3 Storm water Management

Patchett; 2007 publication in the Conservation Pe$iorum explain that most contemporary
urban land use practices generate substantial anodustorm water. This storm water is

associated with increased erosion, sedimentatidrilaading, water quality degradation, loss
of biodiversity, aquifer depletion and climate cganCertain types of urbanization and the

addition of hardscape prevent the infiltration ainkvater into the soil and increase surface

runoff (Omlid, 2009).
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Urban areas are challenged by extensive impensatfaces, damaged soils, and little room
for greenspace or for stormwater management fiasiliDistributed stormwater management
techniques, such as bioswales, are used to ret@imwsater at many sites throughout the
urban landscape as opposed to collecting runot atore centralized facility, such as a
detention pond, or relying on a storm sewer systdut.some sites do not have sufficient
open ground to handle water collected from surrcupémpervious surfaces in a dispersed
fashion (Day et al; 2008).

According to Farr; 2008, traditional storm wategieeering practices are designed to direct
water away from where it falls. On the contrarystainable approaches strive to treat water
as a resource not a waste product. This entailsreéseoration of stable groundwater

hydrology on a site by site basis through the ipodation of techniques that cleanse, diffuse
and absorb water where it falls. This rechargegtband water and ensures the water quality

is maintained.

Day et al: 2008 argues Stormwater management imnizbd settings faces special
challenges: paved surfaces and buildings generglteamounts of runoff while at the same
time leaving little space for constructed stormwat@nagement facilities or for the soil and
vegetation combination that could reduce the nemdtliese facilities. On the contrary,

Olmid:2009, explains that storm water can be effebt managed in the urban setting

through storm water systems such as vegetated swaile retention planters, Permeable
paving, rain gardens, cisterns and rain barrelgndpout disconnection and expanding the

urban forest.

Farr. 2008, argues that there are many practicat effective design and development
innovations that are directed at stormwater managémrhese innovations effectively
capture, cleanse, recycle and infiltrate wateritsn Building and site design techniques such
as greenroofs, porous paving systems, bioswalesotred bio retention measures, rainfall
collection and storage cisterns and incorporatibndeep rooted high absorbent native
landscape systems are some of the cost effectategtes that maybe applied.
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Plate 7: Bioswale Plate 8: bioretention planter

Source: A. Omlid. Source: A. Omlid

Bio retention systems are designed to reduce flogrgy and cleanse, convey and infiltrate
water generated from nearby impervious surfaces. rBiention systems suited for urban
contexts includes rain gardens, bioswales, drysyelhturalized detention or retention and
other bio retention structures such as speciakygied tree wells, planter boxes and median

strips.

T

Plate 9: Permeable paving Plate 10: rardega

Source: A. Omlid. Source: A. Omlid

The Conservation design Forum emphasizes the redttlude porous materials such as
sand or gravel under 18 to 24 inches of amendesbibip facilitate temporary storage. The

resultant reduction in stormwater runoff volumerpodes the protection and enhancement of

area wide aquatic systems.
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According to Patchett and Price: 2008, the statedsures are important for groundwater
recharge, flood reduction, site and regional weteality enhancement and the restoration of
terrestrial and aquatic ecosystem viability. Thessds and threshold meet traditional water
quality and standards as well as well as plannimgan design and landscaping objectives.
Sustainable water management elements can be atgdginto roofs, parking lots, streets,

driveways, alleys, sidewalks, lawns and landscapeds, parks and other open spaces.

2.3.4.4 Waste water management

Wastewater management (both indoor and outdoamtisntended to be comprehensive but
give the professional enough information to workaods a sustainable design. This design
should integrate the reuse of wastes and water wa beneficial to humankind without
harming the environment. Wastewater managemenbisad field that design professionals
and even consulting firms focus on certain nicHeb® market (Ennis: 2007).

According to (Farr: 2008), there are many altexestifor outdoor waste treatment for a
wastewater planner. He goes on to argue that aisabte project needs a balance of science,
site, economics and regulations. The key considerat waste water treatment system is to
do no harm to the receiving waters. There is tloeech need to obtain a letter from a local

environmental group such as NEMA stating that & ha objections to the project.

In addition, it is important to reuse 75 percentnoftrient energy in the outdoor waste
treatment into beneficial uses and this shoulddeutated annually. It is imperative also to
ensure the energy consumption of the operationnaaicitenance including sludge hauling
and disposal does exceed not 80 kilowatt hourcaeita. Lastly, 75 percent of water in the

outdoor waste treatment should be reused for beaktfise and calculated on annual basis.

The essay “Ecological Design’ by John Todd asskesindoor waste treatment is important
with regard to achieving sustainable urban dedigoor waste treatment can be achieved by
use of eco machines which are ecologically basestevwater treatment facilities. Eco
machines create clean and reusable water from Veastle water hence saving on the cost of
other sources of water. What would otherwise beoaatary and environmental expense for

the community can be turned into a resource argt.ass

The eco machine technologies offers the opportuioitythe neighbourhood to use its on
waste water for maintaining green spaces, growiagtp and ecologies that sequester carbon
and to produce clean, chemical free water for relibgs can be done in a green house
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facility requiring a small above ground footprinitkvsub surface constructed wetlands both

as a park and orchard (Farr: 2008).

According to Todd: 2008, Eco machines systems loilurban neighbourhood wastewater
incorporates the following elements: A collectiordalistribution point which entail a small
diameter collection systems with interceptor tamakseach input location. Secondly, pre-
treatment and equalization is another element winthils underground tanks with bio filters
to reduce organic loading. This to ensure that emisnt treatment elements are not
overloaded with suspended solids.

In addition, constructed wetlands which are pasdive foot deep gravel recirculating beds
planted with aesthetical flora used for bio filtoat Lastly Eco machine Aquatic cells treats
the secondary effluent from the constructed wetarithese aquatic cells are open aerobic
tank based systems often housed in a green hoash.t&nk is designed to accommodate a
variety of organisms which play a unique role ia #tological cycle e.g. microscopic algae,
fungi, bacteria, protozoa, snails, clams, fishek @myto and zooplankton. Higher plants grow

on suspended racks within each tank (Farr: 2008)

The tertiary quality water from the eco machine barreused for irrigation of the landscape
and crops, for water features and even flushinigtioi Eco machines offer opportunities to

use waste water within the neighbourhood whiletargdocal value.

2.3.4.5 Urban Agriculture

Peemoeller et al: 2008 explains that food producti® no longer sustainable due to
industrialization and globalization of food prodoct Urban expansion has led to conversion
of farms into businesses, sprawl and agriculturahoculture in order to feed the expanding
communities. The farm as corporation economic mbdsl become the epitome of modern
food production concentrating on volume and efficie This has led to low cost food which
is of questionable quality, taste and safety. Thidue to the toxic pesticides used and hence

creating a myriad of health problems such as cadavetes, hypertension and obesity.

Sustainable solution such as organic food prodoctiod increased food access integrated
within neighbourhoods are some of the ways urbsirtiah ensure a sustainable community.
This can be achieved by food production and foomks® through proper zoning allowing

communities to produce their own food. This commubased food systems create jobs and
self-sustaining markets. This also comes with emwirental benefits such as less energy use,
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cleaner air and water and remediated soil. The aamityh benefits through food security,

neighbourhood aesthetics and connections betwearanthnature (Farr: 2008).

In order to ensure this increased food productiod access, the following should be
considered. Firstly, use of clean soil to grow faodensure safe high quality produce.
Secondly, access to water, sunlight and good dyairs important for food production in
urban environment. Urban agriculture can be unBertaindividually or can be

neighbourhood based both in public and private [&@&kmoeller et al: 2008).

The table below highlights how food can be produceithe urban spaces individually or in a
neighbourhood set up.
Table 2.3.4.5. Food production in neighbourhoodsir&: Farr: 2008

NO INDIVIDUAL NEIGHBOURHOOD BASED
1. Rooftop gardens Community garden

2. Household gardens Community Orchard

3. Household greenhouse Community greenhouse
4, Indoor gardens Urban aquaculture

5. Kitchen gardens Edible landscapes

6. Edible landscaping Community farms

2.3.5 High Performance/Green Infrastructure and Buidings

Sustainable urban design incorporates high perfecmanfrastructure and also buildings.
This is with a view of optimizing performance, minzing environmental impact, using
materials efficiently and extending the lifecyditgh performance infrastructure refers to the
core best management practices applicable to ttt@seublic of way encompassing street
and sidewalk, underground utilities, storm watdrastructure, landscapes and streetscape
elements. This can be achieved through componeémiaption, multifunction optimization
and integrated design (Brown: 2008).

2.3.5.1 Single optimization

Infrastructure Performance can be enhanced by @atigha single component in such as
standard details can be improved. This can be waetiighrough the following: use of
reclaimed supplementary cementitious materialsntvease pavement strength. Secondly,
designing drought tolerant and water efficient kEoapes to reduce the landscape
maintenance. Finally, use of light emitting diodes street lighting to increase efficiency

and reduce energy consumption (Farr: 2008)
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2.3.5.2 Multi Optimization

In addition undertaking multifunctional optimizatiocan ensure long term cost savings,
improved performance, reduced environmental imgaud increased municipal returns.
Multifunctional optimization is necessary due tce tmutual impact of adjacent systems
arising from unanticipated damage. This can ackigieough using structural soils in tree
planters to provide load bearing capacity for walle while offering a better medium for

trees for rooting (Newman; 2008).

Moreover incorporation of pervious pavement materten be used to reduce stormwater
runoff while providing adequate driving surface feehicle. Lastly, utilizing trenchless
technologies to repair water main infrastructureminimize trench cutting and subsequent

pavement degradation (Brown; 2008).

2.3.5.3 Integral Approach design

This aims at improving the entire roadway systemigoeance requiring cross disciplinary
teamwork at the planning, scoping, design and coctsbn stages. This is with the aim of
promoting comprehensive performance improvemeraspounds environmental benefits
and cost savings. Some of the examples of intedji@sign include: designing a right way
with reduced impervious pavement area and maximadiag by trees to reduce the urban
heat island build up, improve air quality, incregseement durability and calm traffic (Far;
2008).

Furthermore, designing an accessible utility camridor subsurface utilities within the

roadway to allow easy maintenance, extended paveifenycle and reduced environmental
impact. Integrated design can also be achievedbigding a roadway with diversely planted
centre median that functions as both a traffic aadndevice and storm water bio retention

area to improve pedestrian safety, minimize stoatewrunoff and improve air quality.

2.3.5.4 High performance buildings

High performance buildings are buildings that amergy efficient both through cooling or
heating to keep the interior at a reasonable teatyper for human comfort. This can be
ensured through building energy simulation progratasigned to model building energy

usage.

This can simulate the energy a building will uséobe it had been built. The energy use
profile of housing is characterized by internaldsauch as lighting, equipment, people, and

ventilation system inside the building. It is aksatails external loads, which is the skin load
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influenced by the building massing and building elope. This is basically how the walls,

roofs and windows are constructed (Farr: 2008).

According to Chailfoux: 2008, the energy use inldings is different due to the diversity of
buildings. Different buildings use energy diffedgntesulting in distinct energy use profiles.
Houses where few people are characterized by ltevnal loads as opposed to an auditorium
in a public building. Therefore the external loattsre the energy use profile of housing
units. The building envelope has a major impacth@energy use profile of housing units.
Decisions regarding these buildings elements apécdily made by design architects.
However, most of the design opportunities to redbodding energy use i.e. building
orientation and massing are controlled by thedaner.

Voitiuc et al: 1999, argues that Taking advantaigéhe physical features of the building site
and microclimate will reduce heating and coolingds, thereby lowering overall energy
consumption. This can be achieved by orientingothifling to maximize solar opportunities.
Secondly, the building should be oriented to miaenthermal loss due to infiltration from
prevailing winds while taking advantage of natusrantilation. In addition, careful
consideration of the placement of existing and psep deciduous and evergreen trees on
site. Lastly, Utilize or modify existing topographtyp optimize thermal mass and/or

insulation. Consider earth forms, berming, and oth@nipulations of the site section.

Building orientation and massing which is the wofka community planner have significant
influence on the energy used by the unit. It isiaththat reducing the surface to volume ratio
of buildings minimizes energy loss in buildings.igbhould be addressed on a case by case
basis taking into account the other issues affgateighbourhood planning such as desired
mix of detached houses versus town houses. Ldmlgduth facing glass that receives direct
sunlight should be reduced. In addition, desigsbmild incorporate roof overhangs, external

shades and trees as a means of reducing dire(Fatm 2008).

According to Voitiuc et al: 1999, controlled dayligng should be incorporated into the
building as the preferred mode of interior illuntioa and to reduce lighting load and
operating costs. Daylighting can be achieved by c®peglazing with high visible
transmittance and integrate placement in buildmgetpe to control glare. Use of glass with
higher daylight transmittance and lower shadingffaments on north walls where glare is
much less of a problem should be considered.
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In addition, the use of roof monitors and high ettory windows in addition to or in place of
skylights should be considered. If using skylight®nsider models that respond to
differences in seasonal sun altitudes. It is imgralso to specify and coordinate placement
of photocell-dimming sensors that adjust electrghting in response to the amount of

available natural light.

Use of interior and/or exterior light shelves omités, east and west-facing facades to reflect
natural light deeper into interior spaces. It igadto provide shading devices, such as
overhangs or vertical fins, to let in quality natulight but exclude undesired glare while

controlling contrast ratios. Lastly, courtyard,iatn, or other daylight-enhancing techniques

should be incorporated to bring light into the ride(Voitiuc et al: 1999).

High performance building in the African contextvhabeen explained by Kimeu: 2014
during the African regional workshop. Kimeu: 20bfines that there is a need to design
climate responsive building to ensure the buildimge high performance. This can be
achieved by the guidelines in the table below:

Table 2.3.5.4. High performance buildings in tr@biegions. Source: Kimeu: 2014

NO. | DESCRIPTION OF HIGH PERFOMANCE BUILDING IN AFRICA

1. Designing the buildings such that the long agislong the East-West axis in the
tropics.
2. Design building that are narrow in plan to aghiemaximum natural lighting

penetration into the buildings and good cross {ilation.

Place window openings on the North and Soutimdawalls

4. Locate building services (like lifts, lobbiesjléts, stores, ducts etc.) on the East and

West facing facades.

5. Sun-shade all glazed areas. This should beseehlly use of vertical and horizontal

sun-shading elements, deep roof overhangs andrbescetc.

6. Have minimal window openings. It is recommentieat all buildings located within

the tropics, Kenya included should have minimaldew openings.

7. Use high thermal mass on walls (thick walls)l étternal walls should be at least
200mm thick.
8. Use external finishes that are smooth and tghdured to reduce solar heat absorption

e.g. having whitewashed external walls, roof cas@msisting of brilliant white g.c.i.

or aluminum-zinc sheets etc.
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9. Use natural ventilation to provide cooling: Thisuld be elaborately done throughput
the building e.g. using operable windows, thermalmeys, metal/timber louvred
fenestrations, perforated timber (mashrubiya) stemn openings etc. This can |be

achieved through wind driven ventilation (Berndsllprinciple) and Stack driven

ventilation (buoyancy ventilation).

2.3.6 Sustainable Neighbourhood

A sustainable neighbourhood is one that has vadua place to live over many generations
(Falk and Carley; 2012). They argue that a sudbdenaeighbourhood entails four key areas:
safer streets and living place, a greater choickamhes, environmental features that add
value to living in a new neighbourhood and heaithied stronger communities. To count as
a sustainable urban neighbourhood (Rudlin and P2Z4R9) a new settlement will have five

basic ingredients.

First and foremost a sustainable neighbourhoodahaisle choice of housing and facilities to
ensure long-term value and to create a balancednconty over time. A neighbourhood with

some common facilities requires a minimum of betw&680 and 1,000 units, with homes
catering for a range of incomes and ages. Secoisdiyell connected to jobs and services by
foot and bike as well as by other modes of trartspoorder to cut travel time and costs.
Creating connectivity (so that people do not havedépend on their cars and can be
economically active) requires a location on a tpants corridor or close to a town or city

centre

In addition it has places of different characteatthppeal to different markets. Creating
character or a sense of place requires a minimurderesity of 30 units to the hectare, as in
the garden cities and some of the new towns (Aleear2009). Higher densities can support
better infrastructure but call for higher qualitesign (Bretherton and Pleace: 2008).
Moreover it is designed to save resources and ertbat neighbourhoods are well looked
after, and do not ‘cost the earth’. Climate-progfim development will include provision of

green infrastructure to promote biodiversity anduee environmental impact, as well as

measures to save energy.

Lastly, it entails benefits from hands-on managemand long-term stewardship by
responsible local organisations, such as housisgcagions, development trusts or parish

councils, both during development and after resglbave moved in.
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Research by Churchill and Baetz: 1999 explain thattainable neighbourhood design
involves the development of communities with coesidion to environmental, social, and
economic goals in a balanced perspective. Speaifjectives include minimizing external
resource inputs and residual exports to and froennsighbourhood system, maintaining a
non-toxic environment, sustaining a high qualitylié#, and financing infrastructure in an

equitable and efficient manner (Heaney et al. 1989tstrom et al: 2000).

Farr in his book sustainable urbanism: 2008 expldhat the most appealing aspect of
sustainable urban design is the sustainable neighbod. It is therefore important to define
the sustainable neighbourhood to enable its uratestg and design and to support the
establishment of performance expectations. Sudinarbanism emphasizes that the

personal appeal and societal benefits of neighlmmartiving is meeting daily needs on foot.

According to canons of sustainable architecture armanism: 2008 the balance of jobs,
shopping, schools, recreation, civic uses, insbigt, housing, areas of food production and
natural places shall occur at the neighbourhootk sdherever possible, new development
shall be sited on underutilized, poorly designedatbeady developed land. In addition,
Neighbourhoods should be as compact as possibll, avirange of densities that are

compatible with existing places and cultures wpilemoting lively mixed urban places.

The charter for new urbanism emphasises that Rdalevemergy shall be produced at the
scale of neighbourhood and town as well as at¢hke ©f the individual building in order to

decentralize and reduce energy infrastructure. aiidf, other bodies of water and their
natural watersheds shall be protected whereverilpessaand the natural systems which

promote recharge of aquifers and prevent floodimgukl be restored wherever possible.

Natural places of all kinds shall be within easykivegy distance and Public parklands and
reserves shall be protected and the creation of ore® promoted. There is also a need to
create a broad range of housing types, sizes acel lpvels for a population of diverse ages,
cultures and incomes can provide for self-sufficierand social sustainability, while
promoting compact cities and regions.

Elizabeth Moule, Hank Dittmar, Stefanos Polyzoidethe publication canons of sustainable

architecture and urbanism explains that a steadycemf water and the production of a wide
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range of locally raised foods within an easily &seal distance establish the self-sufficiency

and overall size of neighbourhoods and/or smalhtaw

Lastly the Charter of New Urbanism proposes thatdésign of neighbourhoods and towns
shall use natural topography and shall balance anat fill in order to minimize site
disturbance and avoid the import and export of Tilhere is also a need for Projects to be
designed to reduce light pollution while maintagisafe pedestrian environments. Noise
pollution should also be minimized. To add to thgseciples defining a sustainable
neighbourhood Farr: 2008 explains five attributea sustainable neighbourhood as follows:

definition, compactness, completeness, connectedmesbiophilia.

2.3.6.1 Neighbourhood Definition

The perfect epitome of neighbourhood definitionnighe Clarence Perry’s neighbourhood
developed in 1924. Clarence Perry neighbourhoodlaggul that the radius of the
neighbourhood should be a maximum of one quartée thus precluding a walk of more
than that distance for any elementary school chiatly, shopping districts should be sited
at the edge of neighbourhoods preferably at maj@es intersections (Institute of Town
Planners, India Journal 8 - 3, July - Septemberl2@1 — 87). Victor Dover proposes a
minimum neighbourhood size of forty acres and aimam of two hundred acres with a

neighbourhood centre comprising between six angéecent of the total land

Victor Dover goes on to assert that the centre taededge of a neighbourhood should be
identifiable. The neighbourhood should have plastkere the public feels welcome and
encouraged to congregate. A proper centre hasaat lene outdoor public environment

designed with pedestrians in mind e.g. a squaptaaa.

The potential for high density mixed use at a p&des level is key at the centre of the
neighbourhood. Paul Murrain argues that the neighimod dwellers cherish a well-defined
centre other than a well-defined edge becauseeasnffect the quality of life by being the
place for meeting daily needs and connecting dgcihe edge brings about psychological

comfort other than meeting physical needs andshety the edge are often subtle.

2.3.6.2 Neighbourhood Completeness
According to Falk and Carley: 2012 completenessilsnta wide choice of housing and
facilities to ensure long-term value and create adariced community over time. A

neighbourhood with some common facilities requaeninimum of between 500 and 1,000
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units, with homes catering for a range of incomed ages. In addition completeness also
refers to the diversity of dwelling types needeétocommodate the varied needs for housing
over a lifetime. A neighbourhood that provides W fange of housing types allows people

and families to remain in the neighbourhood evethas housing needs change (Farr: 2012).

2.3.6.3 Neighbourhood Connectedness

In order to achieve internal connectedness witherdustainable neighbourhood, the entire
neighbourhood needs sidewalks on both sides ofstheet and the distance between
intersections needs to be relatively short i.e.mote than 90-120metres. Most people, when
walking as a mode of transportation, will not wédkther then ¥ mile or five to ten minutes

from their origination location, when walking faahsportation the route from the origination

location to the destination should be as diregdassible (Yan-et-al: 2005).

According to Rohe:2009 neighbourhood connectedimessporates the following elements:
A street system that uses a grid or undulatinggiletd maximize connectivity, a mix of
compatible land uses that includes housing, redai, public facilities, single family homes
set close to the street, with front porches, amdggs set to the rear and pedestrian amenities

and public open spaces.

2.3.6.4 Neighbourhood Compactness

Sustainable urban designed can be increased thrdegkity in the neighbourhoods.
However, sustainable urban design is not achievablew densities, below an average of
seven or eight dwellings per acre. This densitgghold is achievable in neighbourhood scale
projects by offering a spectrum of housing typessTs from multifamily dwelling to large
detached single family homes in the same neighlomathThe only way this can be achieved
is by concentrating the density in the neighbouchoentre with the upper floor dwellings
and lower floor businesses adding vitality and gétin buying power (Farr: 2008).

2.3.6.5 Connecting humans to nature
The table below summarizes how humans can be ctethez nature in the setting and also
at a neighbourhood scale. It clearly highlights iemefits of connecting humans to nature

with regard to ensuring sustainable neighbourhoods.
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Table 2.3.6.5.

Biophilia in Sustainable neighbowd® Source: Reeve et al, 2012

Element Forms Specific Benefits Common Benefits
Indoor -Pot plants in buildings -Reduces illness Revitalises urban
Plants -Indoor living walls, including -Increases environments
pots within a frame (also se@@roductivity
Green Walls) -Improves air quality
-Indoor planted vegetation, such
as
atriums and large planted
installations
Green -‘Intensive’: Soil deeper than-Improves building
Roofs 200mm energy efficiency -Reduces urban heat
and vegetation up to the size joWater management | island effect
trees -Space efficiency
-‘Extensive’: Soil up to 200mm-Food production -Improves air quality
with -Sound insulation
ground cover vegetation -Increases roof/wall | -Improves
Green -Internal and external green wallslifespan microclimate
Walls -Include:  vegetation directly-Vertical urban
attached to infrastructure (such |dsarming -Sequesters carbon/
ivy), panel reduces  greenhouse
2 Systems with substrate (such |as gas
% preplanted panels with soil), and emissions
0] container or trellis systems.
Green -Street trees and canopies -Encourages -Increases biodiversity
Verges -Shade planting for buildings walking, and cycling | Improves water cycle
-Green streets and alleys thaReduces building management
create cooling/ heating Provides amenity
cool pervious greenways energy use
-Rain gardens and bio-swalpsWater management | -Enhances well-being
integrated into stormwater-Food production reduces stress
management plan and
consisting of pervious channels -Recreation
-Green permeable sidewalks Reconnects with
- Green -Urban parks and gardens plage@ncourages walking| hature
§ Islands close to transportation routes and cycling
5 -Community farms close to homesFood production -Revitalises cities
§ -Residential backyards -Increases communit
.% -Lawns and gardens (public an@ohesion
z private) -Increases property
Green -Green corridors (biodiversity-Links biophilic value
> Corridors | corridors) elements
) reaching outside the urban area| -Encourages walking| -Enhances tourism
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-Highway crossings and migratoryand cycling
routes

-Backyard commons
-Vegetated buffer zones along
coastal areas

Urban -Large scale community gardeng~ood production

Farming and urban farms -Employment and
-Urban and peri-urban agricultureeducation

Waterways, -Wetlands (natural angd-Water management,

and water | constructed) treatment and storage

sensitive | -Ponds and lakes -Protects downstream

urban -Rivers and streams water bodies

design -Vegetated swales, drainage

features corridors, infiltration basins, etc.

2.4 Sustainable Urban Design in Nairobi's Eastlands

Nairobi as whole faces unique urban design chalengnging from population growth,
urban sprawl, transportation problems, housingcdefstorm water management just to
mention a few. Over the years Nairobi’'s has expegd urban expansion both in population
and spatially. The same facilities designed andsttooted during the pre-colonial colonial
era and post-colonial era are evident and in d@rehere has however been new
developments coming up to respond to the urbanrsipa In as much as Nairobi's
Eastlands urban design challenges are specifiegtsal solutions can be applied to mitigate
these problems. Sustainable urban design can deeédppith a view of accommodating
urban expansion and other urban challenges. Tlidgchhowever be tailored to suit Nairobi
Eastlands. The theory and model of sustainablenudesign explained in this chapter are
applicable. The theory by Farr: 2008 which is dedirby compactness and Biophilia is best

suited for the study area.

This is due to the fact that it is product based @ms at accommodating urban growth while
striking a balance with the natural systems. This give a guideline on how the study area
can optimally utilized the prime land and ensuralidqy spaces. For this to be effective, first
of all it has to be tropicalized and also be cogmif the challenges in Nairobi's Eastlands.
These challenges are economic, social and envinotaii@ nature and have to be addressed
holistically. In order to tailor this sustainableban design theory by Farr: 2008, it is
imperative to look at its core components in cont&kis is by using Kaloleni Estate as a
case study to represent Nairobis’s Eastlands. Tp@ication of the components of

sustainable urban design by Farr: 2008.
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2.5. Case studies of Sustainable Neighbourhoods

This part of the research report provides a stulywm neighbourhoods incorporating
sustainable urban design ideas. These neighboushaspire to integrate walkable and transit
served with high performance buildings in ordeetsure there sustainability. Each project
offers different lessons in design, technologyteysintegration and leadership. This study
looks at Nyayo Estate NSSF Housing Scheme Embakasi (Nairobi) and best Sustainable
Urban Design practices in Kronsberg Hannover (Gagna

2.5.1 Nyayo Estate NSSF Housing Scheme Embakasi (idai)
Nyayo estate is a residential neighbourhood locafgaroximately 15km from the Nairobi

CBD. The site is bound by industrial developmemtd mformal settlements near phase lll,

the presence of airport police residence is conspis.

2.5.1.1 Project Details
Developer National Social Security Fund

Master planner & Architect: Symbion International

Dwelling units: First phase: 992 Apartments, 156 Maisonettes al®h@&s. The second
phase included 1,774 Apartments, 288 Maisonettek farshops. Lastly the third phase
entailed 1320 Apartments, 255 Maisonettes and psshichis estate was home to between 23,
925 people and 33, 495 people.

Other Facilities: Shopping centre, Health centre and public hall, r@ptacility, Market,
Nursery school, Primary school, Refuse collectiente, Secondary school, Nursery school
2, Children’s play area, Nursery schools 3,4,5pl@ristream primary school, Church and
Petrol station

Land area: Total development 25 Ha.

2.5.1.2 Background

There is no determinate history of the developnagart from pure capitalistic real-estate
speculation. The initial idea of the scheme ig siihct since only phase | has been done.
The site is bound by industrial developments aridrinal settlements near phase lll, the

presence of airport police residence is conspicuous
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2.5.1.3 Site Location
The development is located in Embakasi approximdigkm from the CBD. In the west,

Embakasi is served by two main links to the citytc Mombasa road: this is the main link,
being a highway, it provides the quickest linkle tity centre. Secondly, Embakasi is served
by Jogoo road through outer-ring road: it is a @usbute linking most of the eastern estates
especially to phase Ill. The figure below clearbims out the location of the site in relation
to the existing neighbourhood.

Fig 2.5.1.3. Phasing, Source: Symbion International
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2.5.1.4 Nyayo Estate Embakasi Planning
The scheme was conceived based on two concurriectes:

Linear layout. Based on the circulation spine acting as the naaferial with subsidiary
access roads supplying the various clusters wiicbtacilities. All the maisonettes are
organized along the road network in the estate

Grid planning

The grid layout has been used to organize the forith. A basic grid of 55x43m has been
employed. The planning principles in Nyayo EstatebBkasi are depicted in the overall

master plan

Fig.2.5.1.4: Nyayo Estate Embakasi Master Plan&owBymbion International
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2.5.1.5 Sustainable Urban Design Components

Nyayo Estate was planned and design to exhibit ssuséainable urban design principles.
Some of the designed landuses and amenities wareveo not implemented. The following
sustainable urban design components explain Nyaybakasi Estate as an attempt to
achieve a sustainable neighbourhood.

2.5.1.5.1 Density

Nyayo Estate, Embakasi covers 25Ha and was designadcommodate 4, 774 units. The
development is planned into three phases as follows

Table 2.6.1.5.1: Nyayo Estate, Embakasi density

Planning | Apartments Maisonettes Dukas (Shops)| TotglUnits)
Phase | 124x8=992 156 8 1, 156
Phase Il 218x8=1, 744 288 5 2, 037
Phase Ill | 165x8=1, 320 255 6 1,581
Total 4, 056 699 19 4,774

The family structure is composed of 5-7 membersingathe target population to be between
23,794 people and 33,323 people. The average ddpsitsons per acre) of the development
is therefore 238 persons per acre. In terms is lohgelinits per acre the density is 48

dwelling units per acre. According to Farr; 2008s tdensity is within the sustainable range.
This is due to the fact that densities above 8 lilwgelinits per acre is within the sustainable
range.

2.5.1.5.2 Integration of Transport, Land uses and &chnology
The different land uses have been tied togethdr transport. The main circulation spine acts

as the main artery with subsidiary access roadplging the landuses. All the maisonettes
are organized along the road network in the esfHte. streets in this development are

walkable due to the provision of walkways.

Plate 13: Walkable streets in Nyayo Estate latePL4: Adequate Walkway in Nyayo Estate
Source: Peter Oluoch Source: Peter Oluoch
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Car usage has also been provided for because vie®gement allots 1.5 cars per unit through

communal parking for apartments and individual pagkor maisonettes. The drawing below
illustrates building clusters with communal parking
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Fig.2.5.1.5.2: lllustrating building clusters wiplarking. Source: Symbion International.

The communal parking is not only used for parkimdicles but also as a play area for the
estate children. It was however not designed foltiple use but children have adapted it for
recreation. Technology has also been integratécisport and the landuses at Nyayo Estate

Embakasi. Services such as water, power, telephodeinternet has been integrated with
transport as depicted below.
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-------

Plate 16: Telephone booth
Source: Peter @luoc

Source: Peter Oluoch
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2.5.1.5.3 Open spaces
The development was planned to accommodate a yarieipen spaces to connect humans

to nature. Some of the open spaces are: childegngrea (Phase II), Sports fields, individual
and communal gardens. There was an attempt torachshis open spaces but they were

poorly articulated. The images below depict som#nefopen spaces at the Estate.

Plate 17: Redundant spaces no street furniturae BB: Redundant spaces not appropriate
Source: Peter Oluoch Source: Peter Oluoch

2.5.1.5.4 Stormwater Management
The main storm water drains in the development doeisind the housing blocks and is

channeled to the main public roads. There is alesgmnce of subsurface stormwater drainage
on the access roads to dispose the rain watereTdrer primarily two types of stormwater

Plate 19: On surface stormwater drainage eRlat Subsurface stormwater drainage
Source: Peter Oluoch Source: Peter @luoc

Stormwater in Nyayo Estate is basically collected aisposed to the main public roads.
There is no attempt to achieve biophilia througirretvater drainage. This is due to lack of
an attempt to harvest, treat and reuse the stomnw@écondly, stormwater is not allowed to
percolate into the ground to recharge the aquilesstly the approach taken in stormwater
management is collection of all stormwater and oledimg it to drains. There is no attempt
to reduce stormwater runoff by provision of biossyddioretention ponds, rain gardens etc.
The drawing below elaborates how storm water dggrfeas been articulated using manholes
and on surface drainage
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Fig.2.5.1.5.4. Stormwater drainage in Nyayo Edfatdakasi. Source: Symbion International

2.5.1.5.5 Waste management
All the flats in Nyayo Estate Embakasi are conmgdte inspection chambers which drain

black and grey water into manholes which link vasiclusters. Drainage channels in the
blocks are in backside to enable linkage of twostets. The black water is eventually

emptied into the main sewer line.

Plate 21: Sewage system at the backside Plate 22: Sewer network
Source: Peter Oluoch Soulreger Oluoch
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Fig. 2.5.1.5.5: Sewage network at Nyayo Estate Hadia

Source: Symbion International

The sewage in Nyayo Estate Embakasi is basicallieated and disposed into the main
sewer line. There is no attempt to incorporateagiobhl sustainable principles to recycle and
reuse the black and grey water for landscape trogaor even flushing toilets. The
population in the estate is high enough to harbesgass which can be reused for cooking or

even street lighting.

Refuse collection in the estate was subcontractedprivate firm. The same firm is also in
charge of cleaning streets, outdoor spaces andtardimg the gardens. All the refuse be it
electronics, degradable waste and non-degradaldtevwsacollected at the refuse chutes and
transported to dump sites. There is no attempeparste the refuse, reduce the waste or even
recycle the waste within the estate.

2.5.1.5.7 Public Lighting
The key function of public lighting in Nyayo Estdienbakasi is to ensure security. This is

ensured by presence of a subcontracted to a préesmigrity firm (securicor). The firm is in
charge of all the gates to various courts and #gathreck. The import of public lighting is to
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allow night time activites such as commerce andl@art recreation. This is not reflected in
Nyayo estate Embakasi. The street lighting evidenonly for security purposes and not

connecting human beings to nature.

Plate 23: Street Lighting along circulation spine lat® 24: Street lighting for security

Source: Peter Oluoch Source: Peter Oluoch

2.5.1.5.8 Food Production
The master plan did not include spaces for foodlpeton either at the individual building

block level or communal gardens. The residenthefestate has however incorporated food
production at an individual level in private gardefhis is an attempt to achieve urban
agriculture at a neighbourhood scale.

Plate 25: Urban Agriculture tela6: Subsistent Poultry farming

Source: Peter Oluoch Source: Peter Oluoch
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2.5.1.5.9 Building Performance in Nyayo Estate Emiasi

There are two main house typologies in the devetynlats and Maisonettes. There are

six basic typologies in the whole scheme. The nmattes are varied to the following:

i
1 D— 169’*‘1 « 24M by 6.02M Plot
i i

ng «  24M by 9M Plot

e 12m wide plot with 6m truncation

1 =
E i lfgﬂ * 9.5m wide plot for duka with 3BR maisonette

l [: I II‘!H e 12m wide plot with 4.5m truncation
/l

oo oaed ]
L2

M_k_

Fig. 2.5.1.5.8. Maisonette typologies. Source: Auth
Flats

The form planning tool was symmetry and the bakaps was a rectangle. The flats were

Block of 8 NO.3BR Apartments

organized to form courtyards. The flat was composketivo units per floor making eight

units per block.
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L

Fig. 2.5.1.5.8b. Floor plans for typical Flats
Source: Symbion International

In order to determine whether the flat is a highnfggaance it is imperative to study an
individual unit. This is with a view of understandi whether the designed Flats entailled
High perfomance strategies suitable for tropicgiaes. This was achieved by studying the
the ventillation, daylighting, construction techogy and materials.

Fig. 2.5.1.5.8c: Venilation and Daylighting Sour&gmbion International
Lighting and Ventilation

Natural lighting in the house is adequate with gion through the corridor. The light colour
of the walls and soft white ceiling enhances theppgation of natural light. There is

adequate in internal ventilation except for thestmabedroom bathroom where the fowl air
is trapped in the bedroom.
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Maisonettes
Simple floor layout determined by the need foramdilization of the construction process.
There is adequate ventilation due to the well-aléited cross ventilation. There is adequate

daylighting due to enoughwidows though they artesan shaded.

Fig. 2.5.1.5.8. Maisonette Lighting and Ventilation
Source: Symbion International

Daylighting and Ventilation

Natural lighting in the house is adequate with @in through the corridor. The light colour
of the walls and soft white ceiling enhances theppgation of natural light. There is
adequate in internal ventilation except for thestmabedroom bathroom where the fowl air

is trapped in the bedroom.

2.5.1.5.10 Lessons Learnt
The first lesson derived from this case study @seasing sustainability through density. This

neighbourhood has an average density of 48 dwellinggs per acre. This is within a
sustainable range and can support transit. Iniaddithis density optimally utilizes the land
at Nyayo Estate Embakasi. This is due to the faattthe development is 15Km from Nairobi
CBD and hence the land value is high. It is theeefo design densities which are within

sustainable ranges depending on the site locatidriree need to ensure walkability.
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Secondly, the Master plan for Nyayo Estate Embakatided different land uses, amenities
and technology. Transport, technology has beergrated into the land uses, however,
certain amenities and Landuses are conspicuoustingy These are: shopping centre, Sports
facilities, Children’s play area, Market, Healthnte and a public hall. This is major
weakness in achieving sustainable urban desigrig development. It is imperative to

integrate transport with landuses and technologgngure a sustainable neighbourhood.

This development attempted to connect humans toreahrough open space provision.
These spaces were however not constructed andtémepa to provide gardens failed. There
were no meaningful and interactive open spaces,stheet was not designed for user
experience. The lesson derived then is that, imigortant to provide and design diverse

connected open spaces to connect humans to nature.

There are other attempts to achieve Biophilia (eating human beings to nature) in Nyayo
Estate Embakasi. This development collected themstater through on surface and

subsurface drainage and directed it to the maitiguilmds. There was no attempt to harvest
and reuse this water through rain gardens, detepiimds etc. There was also no attempt to

reduce stormwater by use of bioswlaes, bio retargand, permeable paving etc.

It is imperative to first of all reduce stormwatay utilizing the stated methods. Secondly
harvesting, treating and reusing stormwater enssustainability. This similarly applies to
grey and black water at the development. Waste geaneant goes a long way in achieving
sustainable urban design. This is through the gomdb ways of reducing, recycling and

reusing the waste water.

There was public lighting integrated to transpastain Nyayo Estate Embakasi. This was
primarily for security purposes and not to encoaragyht time activities such as commerce.
In order to achieve a sustainable neighbourhoosl itnportant to integrate public lighting
with the other landuses. This is to connect hunmatsre by ensuring even the open spaces

can be used at night and other landuses too.

Nyayo Estate Embakasi manifested some traces afl poaduction for the residents. This
was through some Individual Dwelling Unit subsistkitchen gardens and poultry keeping.
The food produced in these gardens was so litieitltould not sustain the population in the
development. This could be averted by introducirgmmunal food gardens, edible

landscaping and increasing the individual kitchardgns.
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Lastly, the development attempted to achieve suaitée urban design through the buildings.
The planning of these buildings entailed clustersiing a courtyard. There was a variety of
building typologies to suit the different usersties. The building had fairly good ventilation

and daylighting. This attempt to ensure high penfance buildings was not successful and

thus sustainable urban design was not entirelyeaeki

In conclusion, this development depicted some swdbée urban design component but they
were not articulated well. In order to achieve ataumable urban design it is key to

incorporate the core components illustrated by:R2208 to the latter.

2.5.2 Kronsberg Hannover, Germany
Kronsberg is located 8 kilometres in the South-tB&she city of Hannover and represented

the last remaining area in Hannover suitable fbaordevelopment. It is a long low hill, two
kilometres wide and about six kilometres from nddhsouth. Its crest is 106 metres above
sea level, about 30 metres higher than the suriogradea. Kronsberg'’s particular charm lies
in the sweep of the open countryside and clear wigwall points of the compass; the
Hannover city skyline is particularly distinctiveom here. Following the landscape plan, the
crest of the hill was planted with trees beforestarction planning began to emphasise the
elevation (Farr: 2008).

2.5.2.1 Project Details
Master plan and Developer:City of Kronsberg

Timeline: City Started buying land in 1970s; city councisolved to use sustainable
guidelines in 1990; first phase built in 1998.

Dwelling units: First phase: 3, 000, including 300 private row ses) 2, 000 additional
private houses upon completion and will be homartmnd 15000 people. AlImost 3000 new
jobs have been created and are located in the imateedcinity.

Commercial square footageApproximately 377, 000 square feet

Other Facilities: Three children's day centers, a primary schooigh &chool, a district arts
and community center, a church center, a healttecand shopping complex are in operation,
all built to high ecological standards.

Land area: Total development 395 acres; first phase; 173sacre
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2.5.2.2 Background
The Kronsberg District is the city of Hannover'ssien for sustainable development in

Germany. It entails a development scheme dominayeambitious energy reduction goals,
transit oriented design and mixed income resideati@as. Kronsberg's success by 2001, a
74 percent reduction in CO2 emissions comparedmyentional developments. The design
entails a clearly defined residential and mixed sesetion following the natural contour of a

hill designed as a protected open space (Eckait 2000).

2.5.2.3 Concept
Two competitions were the basis for a concept lier éntire Kronsberg area, including the

Expo grounds, the new city district and the cowsithy. The new district runs roughly north-
south along the western slope of Kronsberg hilldeethe new tramline, thus linking the older
district of Bemerode with the World Exposition gnois. Its eastern boundary to the
countryside is defined by a kilo meter-long avernitee dispersed development in Bemerode to
the west is contrasted with the rectilinear blooksthe Kronsberg development. The new
district is laid out across the contour in neightbaads with their own distinct identity, each of
them grouped around a neighborhood park and batdgreark corridors or green zones along
the streets (Granvik et al: 2013)

The essential elements of realizing a vision otanable urban development are compact
building forms and high density while promoting latectural diversity and high quality
living accommodation. By establishing two legalinding local plans the municipality set
the parameters of possible architectural forms;pifigciple planning aim was space-saving
construction through high density. Defining the rn@mof storeys, and compulsory building
lines on the street frontage created a dense uwovarscape (Eckert et al: 2000)
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2.5.2.4 Neighbourhoods
The first development phase established 'Kronsblemgt and 'Kronsberg-Mitte', two

neighbourhoods with their own identity each focusm@und a neighbourhood park;
communal inner courts encourage a neighbourhooosghere. The development plots on
the uphill side are relatively large - 1.2 or 1&ctares; this made it possible to keep the
proportion of public access areas fairly low at 19%e grid-like block layout at the same
time provides the basis of the intended urban appea of the settlement with its clear

contours and profile.

Plate 28: Grid like planning structure. Source: étlet al: 2000

2.5.2.5 Architectural Structure
Most buildings are aligned parallel to the contaemabling them to make the best use of

natural light through mainly west- and east-facimgndows. While the multi-storey
apartment buildings on the lower slopes are maidgk structures, there are rows and some
pavilion layouts in the middle zone. Most buildinggve a set-back top storey with shallow
single-pitch or inverted pitch roofs, often comhngith spacious roof terraces. In the spirit
of planning for sustainability, close links betwdanng and working in the vicinity was a
priority. In the western section around the IBMesitore than 2,000 jobs have created

2.5.2.6 Open Space Design
The Kronsberg district has a great deal of operespend intensively designed greenspace.

Each building plan was complemented with a qualif@pen space plan by a landscape
architect who had to meet the high design and gab standards set by the municipality.
Streets lined with trees, front gardens, and tltvidually-designed neighbourhood parks
underpin the overall town planning concept. Sevikxae playgrounds are laid out close to

the apartments (Rumming: 2013).
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Plate 29. Open spaces in Kronsberg. Source: Eekatt 2000

2.5.2.7 Transport
At forty seven units per acre, the density of tee#glement is able to support a new tram line

with three stations in Kronsberg. These are sithatethat no resident walk farther than one
third of a mile to reach one. The main arterialdr@aalso situated alongside the tram line on
the western edge of the development eliminatingfficrathrough- traffic in the
neighbourhoods. Car usage is further discourageduse the development allots 0.8 cars
per unit with the remaining fraction converted tid#ional public parking space (Eckert et
al: 2000)

A designated bike street bisects the length ofsttee A cluster of mixed use buildings such
as a health centre, a church, a shopping centrartarand community centre near the tram
stop provides residents with pedestrian friendlyngwnity hub. Kindergartens, a primary

school and a high school are also situated witinéndevelopment.

68



Plate 30: Shopping/service centre/transport Plate 31: Tram Station

Source: Rumming: 2013 Source: Rumming: 2013

Motor traffic is channelled along the edge of thstritt parallel to the tram line to reduce
nuisance; planning of the residential streets prisveéhrough traffic. Traffic calming is
effective, with 30 kph zones, right-before-left goity, and many constrictions of the road
width and some bollard barriers. A special cycladrarosses the district from north to south

for about 1.5 kilometres.

Overall, a third of the cars are parked undergroantthird in sunken car parks, and a third at
surface level. To restrict the number of parkingcgs in the inner courts the City of

Hannover passed a bylaw allowing only 0.8 of a markspace for each apartment,

compensating with an extra 0.2 for on street parkifhis uses the parking spaces better
through the day, and the required total spacedisaed (Rumming: 2013).

2.5.2.8 Infrastructure Amenities
The apartments in the first construction phase hlagdollowing amenities: a primary school

with sports hall, three children's day centresuado17 rooms for community use. The
community use rooms are mostly located on the giofioor of apartment buildings;
developers were obliged to provide these rooms,t mbghem originally conceived as
apartments, in the main building work (Eckert e28l00).

At the centre of the district, right next to 'Krdwesg' tram stop, is the district square, on
which are grouped: KroKuS arts and community cerfi®testant church centre, a health
centre (under construction), a shopping centreerathops, cafés, and restaurants (Rumming,
2013).

2.5.2.9 Energy Efficiency Optimisation
The central concern of energy efficiency optimizatiat Kronsberg is to reduce CO2

emissions by at least 60 % compared to currentdatds for conventional residential
buildings. Reduction of energy consumption is aaddethrough Low Energy House building
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methods with the appropriate quality assurance ameasoptimised energy provision by a
differentiated district heating system fed by twecentral cogeneration plants, and specific
saving measures on the consumer side. Furthertredsign CO2 emissions are achieved by
integrating wind- and solar power projects andubke of innovative technology (Eckert et al
2000).

Plate 32. Energy optimisation. Source: Eckert €2@00

2.5.2.10 Water Management
Although the construction projects cover large srefiground the balance of natural water

resources on Kronsberg could be largely maintaingth a newly-devised method of
rainwater management. All precipitation on built-aipd paved areas is absorbed, collected
and gradually released. There have been no adeffiessts on groundwater regeneration in
nearby woodland, and water levels in the existiighdsystem have remained constant. On
the public streets, rainwater is fed into the 'MuleRigolen- System' soakaways.

On private open space, rainwater from roofs andgareas is also collected and gradually
released; in the residential areas it is often wed design element to fill open ponds or
watercourses. Rainwater management has had a ghaginence on the design of the
district and helped to create good quality opercepdlaking the theme of water visible is
intended to raise public awareness of the lifergjvimportance of this element. Equipping all
apartments with water-saving taps helps reduce rmadasumption. Residents are also
encouraged by exhibitions and information materigds economise on drinking water
(Granvik et al: 2013).
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Plate 33: Soak way trench system. Eckert et dateB4: Pond in private inner court.
Source: Rumming: 2013 Source: Rumming: 2013

2.5.2.11 Waste Management
Consistent waste avoidance and recycling was geattirom the beginning of the planning

and construction phases. Recycling rates of ar®09d were achieved (Eckert et al: 2000).
The main component of the domestic and commeraatevconcept is setting up innovative
collection systems: attractively designed contambose to the houses and pre-sorting bins in
the apartments promote comprehensive waste saparatigrants programme supports home
composting in the gardens. Under the motto “mendan’t dump it” there is a close network

of repair- and alteration services at Kronsberginjiing: 2013).

1|:|“. i

Plate 34: Pre-sorting bins. ®[86: Waste collection points
Source: Rumming: 2013 SeukEckert et al: 2000

2.5.2.12 Low Energy Houses
All buildings in the Kronsberg district have beereded as Low Energy Houses (LEH).

Every building must use less than 55 kWh per m2 pear for space heating, verified
through a quality assurance programme. All deve®pad contractors are obliged through
conditions in the land sale contracts to carrybuuilding work to these standards.
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To meet the Kronsberg Low Energy House Standard é@ssential to consistently inhibit
transmitted heat loss through external building ponents. These standards resulted in
buildings that have substantially thicker insulatiayers in their typical cross sections;
buildings constructed according to the current gynefficiency regulations have 8-12 cm of
cavity insulation, but on Kronsberg thicknessed 428 cm were required. The dimensions
of the other main building components had to beargeld accordingly. The majority of

buildings have been erected in masonry with extebwaded insulation because such

Plate 36. Wall insulation Plate 37. Balcony insulation

2.5.2.13 Lessons learnt
This project lllustrates density due to the faettitihhe density was above eight units per acre.

The neighbourhood entailed an average density &®ten units per acre, this was able to
support a new tram line with three stations in Kslmerg. This density was ideal due to the
proximity of Kronsberg to Hannover City which wa&rB away. The project was to
accommodate 15, 000 people upon completion anded\895 acres. This density was ideal
due to the proximity of Kronsberg to Hannover Gitlgich was 8Km away. Location and the

ability to support transit are factor to considedetermining a sustainable density.

Kronsberg also illustrated the integration of tg@orgation, land use and technology. There
exists tram line on the western edge and the nréémia road is also situated alongside the
arm line. This is so as to eliminate traffic in theighbourhoods. A designated bike street
bisects the length of the site to ensure the dewedmt is walkable. A cluster of mixed use
buildings are located near the tram stop providesidents with pedestrian friendly
community hub. There is a need to ensure that dpuents entails mixed landuses to ensure

sustainability
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The development connected humans to nature thr@Qpmfn spaces design. Each building
plan was complemented with an open space that igletdesign and ecological standards set
by the municipality. Streets lined with trees, fraardens, and the individually-designed
neighbourhood parks were evident in the developn@aseral large playgrounds are laid out
close to the apartments for children recreatiorer@hs therefore a need to incorporate open
spaces in neighbourhoods to connect people toearhis is by providing a variety of open

spaces in relation to the buildings.

Storm water systems played a fundamental role héeging a sustainable urban design for
Kronsberg. All precipitation on built-up and pavaetas is absorbed, collected and gradually
released. On private open space, rainwater frorfs raed paved areas is also collected and
gradually released; in the residential areas dfisn used as a design element to fill open
ponds or watercourses. Due to the clear articulatd stormwater in Kronsberg, it is
imperative to harvest rain water, design for peatoh of stormwater to the ground and

collect the stormwater in ponds.

This development also entailed walkable streetsraetdiorks defined. Car usage is further
discouraged because the development allots 0.8 pgrsinit with the remaining fraction
converted to additional public parking space. Thetists a designated bike street bisects the
length of the site to ensure the development ikadé. The lesson derived from this design
solution is the car is not the most important tpams mode in a development. Developments
should be entail mixed landuses integrated withsjpart to ensure walkability.

The Energy efficiency in Kronsberg was Optimisatibrough large district energy systems.
Reduction of energy consumption is achieved thrdugl Energy House building methods.
Energy was optimised by providing differentiatedtdct heating system fed by two decentral
cogeneration plants. There were also single gagatdreating boilers for each dwelling to
optimise energy efficiency. The lesson derived fridnonsberg energy optimisation is that
there is a need to articulate energy issues invalolegment in a holistic manner. In the
tropical regions energy issues such as low eneoggén building methods, central cooking

gas provision etc.

Another fundamental lesson from Kronsberg is thpaot of planning on building energy

usage. This is essentially designing high perfoceahuildings by ensuring ventilation,
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natural lighting, and thermal control. This candpplied in tropical buildings by designing

climate responsive buildings within the sustainatdahbourhood.

Lastly the economic aspect of sustainable urbamgues key. Kronsberg created 3,000 jobs
which sustained part of the population. It is intpat to consider the economic sustainability
of the development by designing income generatictiyides. In conclusion, sustainable

urban design should satisfy environmental, soaial @conomic aspects. The lessons learnt

should be applied on the basis of our tropical atercontext and not in full.
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2.6 Conceptual Framework

European and American Cities

Sustainable Urban Design

A

Williams: 2007, Farr: 2008

Sustainable Urban Design in

Kronsberg, Hannover (Germany)

Eckert et al: 2000, Rumming: 2011

O

A

Grand Unification Theory
(Smart growth, New Urbanism
High performance Building
Theories).

Farr: 2008

v

Components of Sustainable Urban Design

(Density, Sustainable corridors, Biophilia, High

performance buildings, Sustainable neighbourhoodls)
Kazimee: 2002, Farr: 2008

Nairobi (Africa)

A 4

Neighbourhood Unit Concept
in Original Kaloleni Estate

Oglivie: 1946, Hake: 1977

Sustainable Urban Design
in Nyayo Estate, Embakasj

Symbion International

A

Formal Housing in Nairobi,
Case study of Kaloleni Estate

Makachia; 2010

Nairobi—master plan fol
a colonial capital
Thornton-White: 1948

A\ 4

Sustainable Urban Design
in Kaloleni Estate
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3.0 RESEARCH METHODOLOGY

3.1 Introduction

This chapter explains the process that was usemhdertake the research. It spells out the
instruments that were employed in selecting thelysttase and analysing its sustainable
urban design principles and how conclusions werwel® The chapter also outlines how the
research was approached, designed and how thdl®tady strategy was adopted. Research
methodology consists of enunciation of a problemnmulating a hypothesis, data collection,

data analysis and searching for a conclusion.

Miller3, defines research methodology as the body of kedgé that describes and analyses
methods for collecting data. Different researchrumeents such as questionnaires, interview
schedules, observational forms and standard testsised to generate information under

social science research

3.2 Research Approach

The fundamental aim of this research is to find lomv sustainable urban design principles
can be used to ensure Kaloleni estate is a subtaim@ighbourhood. The study employed

several techniques and research operations irgttgimchieve the set goals i. e. examination
of the quality of spaces in Kaloleni estate, esshbivhether the land in Kaloleni estate is

optimally utilized in a sustainable way and to bl how sustainable urbanism can be used
to ensure a sustainable Kaloleni estate. Sustanablan design is a facet that is concerned
with the quality of space (Biophilia) and compaste This research is therefore be

gualitative and quantitative in nature.

3.3 Research Design

Research design guides the investigator in the esscof collecting, analysing and
interpreting observations (Yin; 2003). AccordingRbiliber et al; 1980, research design deals
with four key areas; what questions to study, wdeh are relevant, what data to collect and
how to analyse the resultsThis research employed a case study strategyridumting the
study. This is due to the fact that the study avaa Nairobi's Eastlands which cover a large
area. There was a need to delve deeper into afisppart of Nairobi's Eastlands which

represented the problems in the study area.

2 Kothari, C. R. (1990). Research Methodology. New Delhi: New Age International Ltd.
3 Miller, D. C. (1991). Handbook of Research Design and Social Measurement. California: Sage Publications.

4 Cited from Yin; 2003
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According to Yin; 2003, case study is defined agipirical inquiry that seeks to understand
a contemporary phenomenon in its real life contékis is important especially when the
boundaries between phenomenon and context arevit@ndly clear and due to the fact that
multiple sources of evidence are employed.

This study aimed to find out the answers to theassh questions outlined in chapter one.
First and foremost this study involved finding duw the land in Kaloleni Estate was
utilized i.e. both the built and open space. Thaswvith a view of exploring whether
Kaloleni Estate is efficient, live-able, equitallied sustainable. It was imperative to study the
quality of built and unbuilt spaces in Kaloleni &st This is by a critical analysis of the
spaces depending on how the spaces are used antdbpurpose. It was also imperative to
study the infrastructure and how it was articulaaed maintained i.e. sewer, water, power,

storm water, access and circulation systems.

Secondly, this study sought to find out how thedlanKaloleni Estate has been utilized and
how it can be optimally utilized. This was by mampithe context of Kaloleni Estate in

relation to Nairobi CBD, its neighbourhood and sing the densities. The major themes in
the study were: the physical setting, buildingserospaces, integration of transport to
landuses and the connection of humans to natupliBia). This focus demanded a direct

encounter between the researcher and residenttlamdusers of Kaloleni Estate.

Lastly this research sought to explore how suskdénarban design principles can be used to
ensure Kaloleni Estate is a sustainable neighbaarh®his needed an analysis of Kaloleni
Estate as was designed and constructed in 1944M3.is by studying the densities, land
uses, corridors, buildings and biophilia evidentha initial design. This will be compared to
the current situation at Kaloleni estate by analydisite images and documentation of the
changes that have taken place in Kaloleni estahes $tudy calls for qualitative and

guantitative approaches in research.

The data on Kaloleni Estate as a sustainable neighbod was documented by undertaking
reconnaissance surveys and archival analysis aréfee First and foremost, a pilot study was
done to know the physical boundaries of Kaloletatesand its neighbouring surroundings,
actual field survey to document the condition cdicgs to demystify the quality of spaces in

terms of utilization, location, and the resulteakest
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The neighbourhood sustainability analysis was ua#len by conducting a field study to
determine the compactness of the area and biopfitia was documented by production of
a map of the area and an analysis of the key usbatainability elements. Secondly, the
residents were interviewed by use of questionnaaes focused group discussions. The

KERA leaders were the point men on the ground.

This material was synthesized in a series of magsreports so as to give an understanding
of Kaloleni Estate from a sustainability point ofew. This highlighted the general
sustainable neighbourhood strengths and weaknefsegritical elements of sustainable
urban design in Kaloleni estate, the detailed t¢jealof Kaloleni estate, the quality of spaces
in Kaloleni and the possibilities of ensuring theirstainability. The table below outlines the
research questions, the data to be gathered alsdféo@athering this data.

Table 3.3: Research design. Source: Author

No. | Research Question Data Source Data collectioodls
1. What is the quality of spaces in KaloleniPrimary data Questionnaire
Are they efficient, livable, equitable and Focused group discussions
sustainable? Direct Observation
Observation of physical
traces
2. How are the spaces in Kaloleni estaRrimary data | Questionnaire
utilized in the relation to its proximity toSecondary data Focused group discussions
the Nairobi CBD? Direct Observation
Observation of physical
traces
Archives
3. How can sustainable urbanism be usedSecondary data Archives
ensure Kaloleni is a sustainable Unpublished work
neighbourhood?

The data obtained from the field was synthesizéa @nform that could be interpreted and
then coded using a system of numerical indicesheOdata analysis techniques used were
tabulation and a series of maps and reports. Ths to give an understanding of Kaloleni
estate from a sustainability point of view. Datalgsis software such as Ms Excel was used

to process the collected data.

3.4 Research strategy justification

Lerise; 1996 echoes the fact that a properly sslestsearch strategy has real life practical
value. This therefore means that the selection mdsaarch strategy is key because it may
affect the validity and reliability of data. The aibe of research strategy is guided by a
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number of factors including the purpose of studig type of information required and the

availability of resources to conduct the research.

This research entailed a case study strategy whashjustified by the nature of the research
problem, objectives and research questions. Thidystlelved deeper into the sustainable
urban design with a view of establishing a sustamaeighbourhood. It entailed sustainable
optimal utilization of the land in Kaloleni Estatgyality of spaces, condition of spaces and
sustainable urban design principles for Nairobiasttands as a whole. The focus was on

determining compactness and humans’ connectioattoain Kaloleni Estate.

The research strategy for this study was base#vorgtiestions answered in this study; these
were “what” and “how”. The first question was “whiat the quality of built and unbuilt
spaces in Kaloleni”? Secondly, “what is sustainalrean design in Nairobi's Eastland”?
This was answered by recording the quality of baitl unbuilt spaces in this particular
environment. In addition, sustainable urban desigments were recorded and analysed to

determine the study area as a sustainable neighnodyr

Another question was “how” with a view of deternmgithe way to ensure the study area is a
sustainable neighbourhood. For instance “how is l#m&l in Kaloleni estate utilized in

relation to its proximity to Nairobi CBD?” This wasswered by recording the current state
of the study area in terms of the built and unksplices by documenting the densities, spatial

usage and type of spaces evident.

Some types of “what” questions are exploratory véthiew of explaining a phenomenon.
This explained this research as an explanatory &fnstudy due to it attempting to explore
sustainable urban design in Nairobi’s Eastlands; 003, argues that the “how” and “why”
guestions are more explanatory and likely to leadht use of case studies, histories and
experiments as the preferred research strategibss Tesearch therefore combines
exploratory and explanatory accounts so as to exj{aloleni Estate as a sustainable

neighbourhood.

3.5 Qualitative versus Quantitative analyses

Qualitative research seeks to find out peoplesgudés and opinions regarding what they feel
or think about a particular phenomenon. It is tfeee concerned with qualitative
phenomenon (Kothari; 2004). This research on usbée urban design was grounded on

compactness and biophilia. Biophilia deals with hbwmans in the urban setting are
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connected to nature. This is through use of opeatesy sustainable corridors and high

performance buildings.

Quantitative research is generally concerned witbasarements of phenomenon. It is
characterized by structured and standardized datection (Gilham; 2010). This research

sought to establish sustainable urban design imoNig Eastlands, the case of Kaloleni

Estate. This entailed a keen study of the dengithestudy area and also the articulation of
the land uses to ensure compactness. Followingtpanations above, this study is both
gualitative and quantitative. This is due to thet fiafocused on how density can be used to
ensure sustainability. Secondly, on how the intiggnaof land uses with transport can ensure
compactness. Lastly, this study explores how humsange connected to nature.

3.6 Research Procedure

This study was undertaken in four parts due faat ttase study research rely on many
sources of data such as documentation, archivardsc interviews, direct observation,
participant observation and physical artefacts (¥i003). There are however other sources

of data used for example; films and photographs.

The first part of the study entailed acquiring &eleof introduction from the department of
Architecture so that | could seek formal permisdignthe Nairobi City County to visit and
conduct research in the study area. The Nairolyi Cdunty required a research permit from
National Commission for Science, Technology andWation so that they could give me a
letter permitting me to conduct studies in KalolEstate. Secondly, secondary data regarding
the research topic was collected from the librariernet and discussions with authorities in
the field of study. This was with a view of reviewithis information so as to answer the

research questions.

In addition, this study entailed visiting the NdiraCity County offices to seek archival
material for the study. This material included thistorical data of Kaloleni Estate and
Nairobi's Eastlands, urban design strategies ofstiuely area and the current/future plans
with regard to the study area. Lastly, a field rec@ssance was conducted with a view of
understanding the study area’s physical settingse®ations and recording of activities and
spaces was conducted during the site visit. Findiyailed interviews and field trips by the

Researcher and research assistants were conducted.
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3.7 Sampling procedure

A sample design is a definitive plan for obtainengample from a given population. It may
also be defined as the method by which informaéibaut an entire population is gotten by
only examining a part of it (Kothari; 2004). Infoaton regarding the sustainable urban
context of Kaloleni Estate was gathered by usingample size of forty five people

representing the Kaloleni Estate population.

3.7.1 Target population

The target research population was the KalolemtEstesidents which is projected to reach
8,126 people by the year 2015. According to (MugelMdigenda; 1999) any sample of above
30 respondents is adequate for descriptive stulies.study employed a sample size of forty

six representing the entire Kaloleni Estate poportat

The sample size was informed by the fact that iealioEstate entailed 884 dwelling units in
the ratio 1: 30: 15 (Three Roomed House: Two RoomHedse: One Roomed House).
Residents living in the one roomed houses, two exhouses and the three roomed houses
were selected in the above ratio for the studyaddition to the selected sample size, the
following departments: Planning Department, HousiDgpartment and Engineering
Department in Nairobi City County were instrumeniaproviding information regarding the

existing conditions in Kaloleni Estate and the fatplans for Kaloleni Estate.

3.7.2 Sampling methods

This study employed two sampling methods as follows

3.7.2.1 Systematic sampling

This is a sampling technique used to select a sarfipin a defined population. This

sampling technique was used to select original I€aloEstate residents. The sample was
selected systematically based on the building tygies evident in Kaloleni Estate. The
Estate entails 884 formal dwelling units designed imclude the following building

typologies: one roomed house, two roomed housdhanthree roomed house.

The Kaloleni Estate Residents Association (KERA)nepthat these dwelling units are
organised in the ration 1: 30: 15 (Three Roomedddoiwo Roomed House: One Roomed
House). This ratio informed the sample size beantptal of 46 people representing the
different building typologies. Questionnaires wex@ministered to this selected sample
according to the ratio stated above.
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3.7.2.2 Stratified random sampling

This sampling method is considered effective inrdsearch as it will enable the breaking of
the population into subgroups that would give & treflection of the population composition.
The criteria for breaking the sample were basedeeass in one roomed houses, two roomed
houses and the three roomed houses. The reasohdosing these criteria is due to the fact
that opinion about Kaloleni Estate Urban sustaiitgbwill vary according to the different

users of the study area.

3.8 Data Collection
This research employed various data collectionsttmlgather specific data with regard to the
research questions. They included the following;

3.8.1 Observation of physical traces

This entails systematically looking at the physwalroundings with a view of understanding
previous activity that was not produced in ordeb@éameasured by researchers (Zeisel; 2006).
These traces may have been left behind unconsgitarstxample paths across a field. Some
of the traces evident in the study area were thee@or's House which is currently being
used as a temporary shelter. Another example ipdties within the courtyards, traces of the
central ablution block in some of the plots jushtention a few.

Observations of physical traces was undertakenirby df all coming up with a base map
indicating all the existing physical features. Thedped in physical identification of affected
elements. This is with a view of determining thenick of appropriate routes, standards

origins during the field trips.

The observations of physical traces gathered irdtion regarding the initial design of
Kaloleni Estate. Secondly, they also depicted ttiiviies within these spaces indicating the
quality of the built and unbuilt spaces. The gyabf spaces depends on how it's being

utilized.

3.8.2 Direct Observations

Direct observations was conducted during the fietmbnnaissance and the actual field trips.
This was with a view of understanding the curremggical condition and structure of the
area. Yin; 2003, argues that making a site vesithe study area creates an opportunity for
direct observations. This direct observations wadetaken by trained observers carefully
selected by the interviewer. The observers inclusleal research assistants and an original

Kaloleni Estate resident who was the field studypman. The aim of the direct observation
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was to establish the condition of built and unbwfiaces. This was with a view of

establishing the quality of spaces in Kaloleni Esta

3.8.3 Archives

According to Zeisel; 2006, historical topics thahnot be studied through direct observations
or interviews, can employ archives as the only sewf data. Archival records usually take

the form of computer files and records (Yin; 200Bjis research is interested on studying
Kaloleni Estate as a sustainable neighbourhoods Teans that the historical context of
Kaloleni estate is relevant in order to understtral past physical conditions of the study
area.

This archival information on the past physical atiod of Kaloleni Estate and the larger

Nairobi's Eastlands was collected from the NairGlity County. | was able to get a lot of

data pertaining the historical context from literat by Hake; 1977, Nevanlinna; 1995,

Oglivie; 1946 and Makachia; 2010. This informatinoluded description of the past physical

condition of the case study area, photos, sket@hdsirawings of Kaloleni Estate.

3.8.4 Questionnaires

Questionnaires are used to establish regularit,keng groups of people by comparing
answers to the same set of questions asked ofya tarmber of people (Zeisel; 2006). In
order to get views from stakeholders, questionsaivere devised. There were two types of
guestionnaires; one type for Nairobi City Countypa@ments of Engineering, Planning and

Housing and the other type for the Kaloleni Esiésidents.

This was in order to achieve a holistic sustainalnban design strategy. In total 49
guestionnaires were utilized as follows: 3 questares to Nairobi City county and 46
guestionnaires were administered to Kaloleni EsRésidents. The questionnaires to be
administered to Kaloleni Residents were guided unjdmg typology ratio of 1:30:15 (Three

Roomed House: Two Roomed House: One Roomed House).

The first type of questionnaire was administeredtite Nairobi City County: Planning
department, Housing Department and Engineering D@pat. This questionnaire was
tailored to suit each department due to fact thahelepartment offered specific information.
These questionnaires sought to establish if theme any policies regarding the development
of Nairobi's Eastlands and Kaloleni Estate in speciThe level of enforcement of these
policies and guidelines will be established throtlgh questionnaires. Finally, to get to know

the future plans for Kaloleni Estate by NairobiyO&ounty.

83



The second type of questionnaires will be admiresteto the original Kaloleni Estate
residents or the existing relatives of the origikaloleni residents. This was aimed at
collecting information regarding the current staffethe estate, whether they felt it was
sustainable using the sustainable neighbourhoaahpers. This questionnaires also sought
to establish the quality of the built and unbugases in the eyes of the residents. Lastly, this

guestionnaire sought to collect data regardinguthization of the land in Kaloleni Estate.

3.8.5 Focused Group Discussions

A focused interview is where a residents is inmad for a short period of time during
which interviews may remain open-ended and assuncenaersational manner (Zeisel,
2006). The group to be interviewed will be askedghow the most important features in the
map of Kaloleni Estate, make a list of facilitigsat connect them to nature, what makes
Kaloleni Estate sustainable, rate the corridorshiwitKaloleni estate i.e. biodiversity,
integration of transport and land uses, publictliggh and lastly rate the infrastructure and
buildings and infrastructure. The focused grougwhsions were used to fill the gaps in the

administered questionnaires.

The group was composed of a minimum of two and a&man of five Kaloleni Estate
residents. It was however hard getting willing desits to engage in the group discussions.
This was due to the anxiety among the Kaloleni testasidents regarding the Nairobi
Eastland Renewal plans by Nairobi City County. Tasidents feared that they would be
forcefully evicted and were therefore scepticatngage in this group discussions.

3.9 Data analysis

The data obtained from the field was synthesizéa @nform that could be interpreted and
then coded using a system of numerical indicesheOdata analysis techniques used were
tabulation and drawing of statistical inferencesdasy computation. Data analysis software
such as Ms Excel was used in this process. Datgssmaought to establish the quality of
built and unbuilt spaces, the utilization of land Kaloleni Estate and to explore how
sustainable urban design principles can be appli&aloleni Estate. This was with a view of
drawing conclusions and proposing recommendationthe study area.

3.9.1 Data valuation

This was done to ensure accuracy, quality, compéste and relevance of the collected data.
This was done in the field for cross checking aedfication of any shortcomings. Any gaps
detected was filled by deductions from memory anparisons from other research methods.
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The vulnerability of the Kaloleni Estate Resideptsed some challenges with regard to the

data collected.

This was due to the fact the residents were s@dmioout the research due to the plans by
Nairobi City County to renew the Estate. They takt they would be forcefully evicted to
pave way for the urban renewal. This was mitigatgdhaving point men from KERA
helping out with the field study.

3.9.2 Data editing
This was done to ensure that data was consistenttiae facts gathered, uniformly entered,
as complete as possible and were well arrangeattitdte coding and tabulation.

3.9.3 Data coding
The edited information was grouped and these grawgre assigned specific numerical and
alphabetical codes for ease in analysis. A codevkay prepared to show and describe the

coding scheme followed.

3.10 DATA PRESENTATION
In order to present the numerous data in an esséypretable manner, several methods were
used: three dimensional models, sketches, drawbagscharts, graphs and tables. This was

in order to effectively present the qualitative @pdntitative information.

The analysed data on the quality of spaces wasgmies using sketches, drawings, tables and
three dimensional models. This was with a view>gfl@ning the potentials and weaknesses
of the built and open space. This went a long wayrnderstanding whether or not Kaloleni
Estate is a sustainable neighbourhood from theslod$®iophilia.

This study also employed graphs, bar charts, tablpsesent the analysed data regarding the
utilization of land in Kaloleni Estate. This wasrore quantitative presentation emphasising
mostly on the densities and the integration of lasés. This was with a view of establishing
whether the density in Kaloleni Estate is withinsastainable range. This was clearly

elaborated using the three dimensional modelseo$itie.

Lastly, the analysed data on how sustainable udesign principles can be used to ensure
Kaloleni Estate is a Sustainable neighbourhood wa&sented using three dimensional
models, sketches and tables. This explained sadiainirban design in our local context with

a view of responding to problems unique to Nair&lanya.
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4.0 STUDY AREA

This chapter offers a description of Nairobi's Eastis with regard to sustainable urban
design. This is with a view of understanding KafholEstate as a sustainable neighbourhood.
In order to understand Kaloleni estate it is imaotto study its history, current situation and

the future plans according to Nairobi City Counkhis study highlights the urban context of

Nairobi Eastlands and the similarities of the nbmrhoods within this part of the city.

4.1 Nairobi

Nairobi city is situated at 1°1F 36°4% and occupies 696 square kilometrek was
founded in 1899 as a supply depot of the Ugandeagiand soon became the railway’s
headquarters and hence a railway town. The chdid&ibobi for this town was based on its

topographical surroundings.

The flat terrain was suitable for construction dfusting areas, depots, workshops and
housing for European staff and commerce (James@?7)1 The choice of Nairobi’'s was
informed by environmental and economic sustaingbitionsiderations and not social

sustainability aspect of an urban area. This wastle segregation evident during that time.
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5 Cited from (Obudho and Aduwo 1992)
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4.1.1 Nairobi’s Population Growth

According to Hake; 1977, the population of Nairel@s approaching 8,000 people by 1901.
By 1930, the population had reached 49,000 of w2800 were Africans. The 1948 full
census revealed that the total population in thentavas 118, 976 people of which 64, 397
were Africans. By 1962, the population had riser84@,500 people an average growth of
9,000 people per year.

By 1969 the population was 509,286; in 1979 it 828,775 and 1989 it reached 1, 342,435
people. In the year 1999 the population of Naitwdw risen to 2,137,000 people. According
to the 2009 census, in the administrative areaaifdii, inhabitants lived within 696 Kin
According to Rakodi; 1997, Nairobi is projectedtdp 3.8 million by 2015. The table below
depicts the population growth in Nairobi from 1362he last census.

Table 4.1.1. The population density in Nairobi shyan increasing trend. Source: GOK;
2002

Province Urban Population Growth rate

1962 1969 1979 1989 1999 2009 19791989- | 1999-
1989 | 1999 | 2009

Nairobi 343,500 506,286 827,775 1,324,5Y0 2,089,6€3,138,295 | 4.7 4.5 4.7

According to the Literature review in the earlitapter, density is a fundamental component
of Sustainable Urban design. The population in daihas experienced tremendous growth
over the years due to urban growth. There is a heethgage on how sustainability can be

achieved through increasing densities to ensumgact sustainable Nairobi City.

4.1.2 Nairobi’'s Spatial Growth

According to Jameson; 1927 the city boundary cavé& Kn? and was extended to 25 km

in 1920. The boundary of Nairobi was extended iB71&® cover 30 square miles (77 km2) as
a result mainly of the rapid growth of the urbamtoe both in terms of population and
infrastructure. From 1928 to 1963, this boundargpnamed the same with only minor
additions and excisions taking place. In 1963 ibendary of Nairobi was extended to cover
an area of approximately 696 knZThe table below depicts how Nairobi has expanded

spatially and also in population. This is essentiahe study of sustainable urban design in

6 Cited in Obudho and Aduwo 1992)

7 Cited in Mitullah; 2002
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Nairobi since compactness is one of the key elesngingustainable urban design. Population
and Spatial growth of Nairobi between 1906 and 19%ble 4.1.2. Population and Spatial
growth of Nairobi. Source: Olima; 2001

YEAR AREA POPULATION | %POPULATION | DENSITY
(hectares) INCREASE (Persons per
Hectare)

1906 1,813 11,512 6

1928 2,537 29,864 159.4 12
1931 2,537 47,919 60.5 19
1936 2,537 49,600 35 20
1944 2,537 108,900 119.6 43
1948 8,315 118,976 9.3 14
1963 68,945 342,764 188.1 5

1969 68,945 509,286 48.6 7

1979 68,945 827,755 62.5 12
1989 68,945 1,324,570 60.0 19
1999 68,945 2,143,254 61.8 31
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Fig. 4.1.2: Nairobi boundary changes. Source: Obudho and Aduwo 1992

Nairobi’'s population density 1906-2005

88



The above data indicates that Nairobi has growrh lspatial and in population due to
economic opportunities in the city. Nairobi’'s spagjrown explain the urban sprawl! evident
in Nairobi city. According to Farr: 2008, compaciseis one of the building blocks of
sustainable urban design. It is therefore impegatty accommodate the rising population
within the city to ensure a more compact city whielm be sustainable if connected to nature
through Biophilia.
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8 Cited from Tibaijuka; 2007
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4.2 Nairobi’s Eastlands

From its earliest times, Nairobi was characteribgdsegregation between the Commercial
centre (CBD) the Europeans, Asian and African essidl areas. There existed European
guarters, Asian Quarters and African Quarters. Alnean Quarters is the current Nairobi’s

Eastlands as depicted in the map bélow

o

Fig. 4.2: Map of Nairobi. Source: Makachia; 2010

Nairobi’'s Eastlands is characterized by colonightes such as Kariokor, Shauri Moyo just to
mention a few. In addition, individuals built th@wn homes in places such as Makadara,
Bahati, Ofafa, Maringo, Jerusalem and Jericho. [{yagmployer organizationsike the
Railway authorities that built in 1939 houses fanipr employees. In this scheme at

Muthurwa (‘Landi Mawe), married workers were metmbe accommodated (Hake; 1977).

This estate was meant to accommodate married wod®opposed to the colonial estates
meant for bachelors. On the contrary in realitgsth units that had only one living space, a
cooking area and common ablution blocks seemedyhareant for a non-single household.
Indeed, the demographic balance between the sexX¢aiiobi remained unsatisfactory with a
female to male ratio of one to eight reported (Hdl@¥ 7). The Bachelors quarters during the
colonial times were designed to be compact to sdé\frican workers who were connected

9 Cited in Jameson; 1927).
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to nature through walkable neighbourhoods. Thisnnhdaat at the time, Nairobi depicted

some traces of sustainable urban design.

The beginnings of African habitation of the city N&airobi began when their labour was
required in the emerging urban settlement. ThecAfriworkers had to walk from their rural
homes because of lack of housing for Africans endity. Due to increased demand and long-
time un-sustainability of the routine of daily fowg from their distant homes, this was

succeeded by the emergence of infordvagllings on the city’s periphery (Hake; 1977).

According to Makachia; 2010 the informal settlensentere hardly a strategy but only a
corollary of the exclusionist policy, the creatiohan African location at Pumwani, to the
east of the city centre (CBD), was purposeful amc@ived as a direction towards
accommodation of the native’s role in the imminpatadigm of urbanity. This notion of an
African ‘native location’, mooted in 1907 by BransWilliams’ report, was developed in
1921 (Hake 1977).

Pumwani was aimed at regulating African settlemevithin the boundaries of Nairobi by
providing serviced plots and permitting the erattiof their own house to replace the
informal settlements on the city periphery (Hak€&77). As Anderson; 2002 states, ‘It
represented the first attempt to regulate Africattlements within Nairobi, replacing the

informal villages of the early years.’

The plots were laid out with services, mainly pipeater and water-borne sanitation, which
was provided for communally. The other physicatasfructure was roads laid out to define
lots referred to as ‘stands’ measuring about 1&sfitare feet (50ft by 30ft). The services and
infrastructure were efficient and high performantais depicted some sustainable urban
design strategies even at that time due to the tfeat the services provided served the
population then.

The first official housing ‘estate’ for the Africarwas erected at ‘Kariokor’ in 1929 (formerly
a military ‘Carrier Corps’ camp). The basic conceais shared occupancy of individuals and
not households (the Bachelor's Quarters). Thisatibied the unsettled and transient African
status within the urban areas. These were bastespa mainly dormitories that remained

unpopular (Hake; 1977) and were later demolished.
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In 1936, a different strategy in ‘Shauri Moyo’ (Hak1977), where complete houses were
provided ostensibly to resettle dwellers from Pamgaformal settlement. The houses were
then demolished to pave way fornew Indian Quarteng. typology was a linearly organized
unit where 3 to 6 habitable rooms were arrangediratoa corridor access. These units
remained labour camps, providing only bed-spacdss @ue to the fact that they were

bachelors quarters to accommodate African worketke city.

Kaloleni Estate development of 1944-45 was the fiesghbourhood planned residential area
for the African workers in the city. It entailedetiNeighbourhood Unit Concept (NUC)
envisaging a community of 3, 000 people united biginbourhood facilities like a school,
shopping and public function buildings. They werememunities defined by transport
networks or open spaces on the periphery. Withey twere highly pedestrianized with
facilities within walking distance (Hake; 1977), divie; 1946). This was a form of a

sustainable neighbourhood then embracing sust&nabhn design strategies.

The Nairobi Master plan; 1948 proposed residemtigldings, a surrounding green area with
social amenities, churches, nursery schools, slaopsa community centre (White et al;
1948). The Master Plan enumerates desiderata vdaie inhabitant would access social,
environmental and other physical amenities. In NpJ&@ning an economic rationality was
computed comparing it to the garden city and s@gim@ planning and it was found more
economical (MP 148, 37). Thus, more people wersiptesswithin the NUC with the same

services than any other then contemporary plan{hieganlinna; 1995).

Nairobi’'s Eastlands is defined by colonial estagstates by organizations (Kenya Railway).
This estates share certain characteristics fromdilelling types, the density they were

designed for and the general urban design. Thee tablow summarizes the estates in
Nairobi's Eastlands indicating the type of housitigg year it was built, the number of units

and the sizes of the units with a view of explagnattempts to achieve sustainable urban
design. Table 4.2: Nairobi's Eastlands Estatesrc&oWNairobi City County

Estate Year No. of Units | Typology Unit size

Built
Bondeni 1928 110 Row Housing Single Rooms
Kaloleni 1928-46| 648 Bungalows 1&2 Rooms
Gorofani 1928-50| 896 Walk ups 1&2 Rooms
Landhies Road 1929 56 Row Housing Single Rooms
Shauri Moyo 1939-46 1, 022 Row Housing Single Rooms
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Ziwani 1941 553 Row Housing 2 Rooms & Kitchen
Starehe 1942 318 Row Housing 2 Rooms & Kitchen
Jevanjee 1945 80 Row Housing 1&2 Rooms
Ngara 1945-58| 214 Flats 1-2 Bedroom units
Mbotela 1950-52| 939 Row Housing  Single Rooms
Bahati 1951 1, 965 Row Housing  Single Rooms
Ofafa-1 1953 1324 Row Housing Single Rooms
Pangani 1955 48 Maisonettes 3 Bedroom Units
Meru Road 1956 6 Single House&-3 Room Units
Maringo 1956 1, 400 1&2 Storey 2Rms, Kitchen, WC
Joseph Kangethe 1957 286 Bungalows 3-4 Bedrooms
Embakasi 1958 234 Row Housing 2Rms, Kitchen, WC
Dagoretti 1960 136 Single Units| 2 Bedrooms
Kariobangi North | 1960 408 Row Housing 2Rms, Kitch&(C
Jerusalem 1960 633 1&2 Storey 1-2 Bedroom units
Caledonia Road 1960-61 2 Bungalows 4 bedroom + SQ
Jericho/Lumumba| 1961 3,004 1&2 Storey, 1-2 Bedromits
Mariakani 1963 240 Flats 3 Bedroom Units
Kariokor 1963 240 Flats 3 Bedroom Units
Uhuru 1967 1,196 1&2 Storey 2-3 Bedroom Units
Jamhuri 1969 224 Flats 3 Bedroom Units
Makadara 1969 34 Row Housing 2 Bedroom Units
New Pumwani 1969 224 Flats 2-3 Bedrooms
Outer Ring Road 1970 360 Row Housind &2 Bedroom Units
Maisonette
Juja Road 1970 11 Maisonette 3 Bedroom Units
Harambee 1971 96 Flats 2 Bedroom Units
Madaraka 1972 600 Flats 2-3 Bedrooms Units
Kariobangi Timber| 1972 27 Maisonette 2 Bedroom $Jnit
Huruma 1977 586 Maisonette | 2 Bedroom Units
Flats
Kariobangi South | 1979 720 Maisonette | 2 Bedroom Units
Flats
Buru buru 1981 386 Maisonette | 2-3 Bedroom Units
Flats

In order to understand sustainable urban desigNaimobi’s Eastlands it is imperative to
study one of the estates. This research will stdlpleni Estate as a neighbourhood unit

with a view of evaluating it using sustainable urlosign principles.
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4.3 Kaloleni Estate

Kaloleni is located about 2 km from the CBD. Boidgrthe estate to the west is the City
Stadium; to the east, Makongeni estate; to thehnnddgoo Highway; and to the south is the
Industrial Area, a manufacturing district. Kalolegstate depicts an attempt to achieve a
Neighbourhood Unit Concept. Makachia; 2010 argbhes lessons from the state offer a firm
verdict to the strategy in the contribution to ngement of urban space. The
Neighbourhood Unit Concept enshrined the sense cbramunity as the heart of model
settlements in the 19th century.

4.3.1 Historical Perspective

In 1942 a committee was appointed to investigat rtkeed for African housing. The

chairman of the committee was C.E. Mortimer, consimiser for Local Government and son
of the Councillor Joseph Mortimer who as Mayor @31-38 had backed the five year’s
programme committee. The committee reported thasing was needed for 24, 000 people
and they aimed at providing for 10, 000. In 1944-K&loleni Estate project was meant to
house 3, 000 people was under construction. Itterased as the model neighbourhood unit
due to some sustainable urban design principledeati It was taken over from the

government by the municipal council in 1945 (Hake77).

Table 4.3.1. Kaloleni Estate. Source; Author

Kaloleni Estate
Area 37 Ha
Population 3, 000
No. of Housing units 884
Type of Housing Bungalow/walk-up flats
Target population Low-income
Density 8

Kaloleni Estate was home to Historical figures suwsh Tom Mboya, former Ugandan
President Milton Obote, Vice-President late KijAdamalwa’s widow Yvonne, former Vice-
President Moody Awori, Barrack Obama senior andrl@sa&Rubia, the first African mayor of
Nairobi. According to a resident, Moses Ouma, Toivola lived in a two-roomed house in
Kaloleni Z1 near the City Stadium. Former cabinet ministedFGumo and the late business
tycoon and Member of Parliament Gerishon Kirima atsake the list of well-known people
who lived in the estate.

94



Residents recall various historical moments witmiature of pride and nostalgia: Queen
Elizabeth of England opened a clinic in KalolenidEs in 1952, and Senator Robert Kennedy
gave a speech in the same estate in 1969. The comyrhall was originally used as a center
of the independence movement, and later as Kefiyst parliament building. According to a
resident, Moses Ouma, Tom Mboya lived in a two-rednmouse in Kaloleni Z1 near the
City Stadium.

4.3.2 Original Kaloleni Estate Urban Design Strateigs

Kaloleni estate borrows heavily from the Neighbaath Unit Concept (NUC) proposed in

the 1948 Nairobi Master Plan (Thornton-White etl®480). The NUC entailed the ‘garden
city’ principles by Ebenezer Howard such as seffigency and environmental persuasions.
Secondly, it enshrined the sense of a communith@seart of model settlements in the 19th
century. This formed a basis for garden city dewelents such as Hampstead and
Letchwood garden suburbs in the UK (G. Towers 20@5nvisaged communities of 6,000

to 10,000 united by neighbourhood facilities likeséhool, shopping and public function

buildings.

They were communities defined by transport netwarkopen spaces on the periphery.
Within they were highly pedestrianized with faedg within walking distance.

White et.al 1948, dismissed the gridiron plannisgdiin historic cities as inappropriate for
Nairobi because of its monotonous effect- “deadgmifiect”. They lauded the “garden city”

concept by Ebenezer Howard that replaced it ashieaed a desirable “rural atmosphere”
within an urban area. This however fell short ofillrate encouragement of a social
atmosphere hence the evolution of the NUC, whiely firoposed for Nairobt?

4.3.2.1 Planning

Unlike the linear, street-based clusters depiatethé proposed NUC Model, the clusters in
Kaloleni estate were arranged around vast coursydndaddition, the residential blocks were
aligned within open spaces in a linear way. Th&okai estate layout was also defined by a
radial street network giving it character and idgntAccording to Oglivie; 1946, Kaloleni

Estate’s circulation paths were of two types: thrcentric rings originating from the central

10 Cited from Makachia; 2010
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court and continuing up to the edges; and radidaljes between them focussing on the

centre.
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within one cluster. The ablution block was desigaethe centre of the courtyard to foster a

sense of community.
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The central open space, was called ‘village gré@glivie: 1946). It was surrounded by
communal and civic buildings for social, commer@at administrative functions. This was
the focal point of the Kaloleni estate layout. Toxial hall was the hallmark of the village
green. It was used for recreational activities adl w&s social functions. The commercial
facilities ( ‘African shops’) included a shoppingrire that housed formal commercial
activities, including grocery shops, bars, butagricarpentry shops, salons, and barber

shops.

Other than the social hall at the village greeerdéhwere other recreational facilities. First
and foremost, an open ground used as a handbail gond the nearby city stadium. Secondly,
‘a small welfare clinic and a social centre, wesedi for reading, writing, recreation and
games, feeding, and facilities for occasional ciaesmows. Other recreational facilities
included were children’s playgrounds and sheltsehpols, playing fields, allotment gardens,
and a bus shelter (Oglivie; 1946).

4.3.2.3 Buildings and Building Clusters

Kaloleni Estate covered nearly 37 Ha. composed6o€durtyard clusters. Each cluster had
16—-34 bungalow-type semi-detached units. The totahber of units was 618 units in

courtyards that varied in size. Due to varying sizeourtyards the minimum number housed
per plot was 65 persons and the maximum was 12pl@elm addition there were apartment
blocks composed of 224 DUs that were arranged omlimear clusters. These clusters were
located adjacent to the railway and the city stadiCourtyards within the building clusters

varied in size with maximum lengths being 115 neetad the width varied from 20 to 50

metres (Oglivie: 1946).

The courtyards in the building clusters had an wigggorm. This therefore meant they did not
have definite geometry. The courtyards were alsmoys on the edges to allow visual
porosity and openness. This was however tied uthdyentrally placed communal ablution
block which ensured a sense of community ensurisacal environment. The ablution block
was used for communal sanitary, bathing, clothespot washing facilities and as a central
sanitary block. These communal ablution block wawdver demolished in the 1980’s and
the wet core was incorporated in the individualtsitd make them self-contained. The vast
majority of the houses in Kaloleni Estate were ltaw-income households. In addition, the
typologies were often largely semi-detached bungslwith one or two rooms. There also

existed apartment blocks located adjacent to tiveay and city stadium.
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4.3.2.4 Two Dwellings-One room semi detached

The typical two dwellings house comprised of a Kéw, food store, Bicycle shelter and a
verandah. The Dwelling was designed for 3-7 persmna bachelors quarters. These Single
units were in blocks of 2, 3 and 4 units. The tweelling-one room house came in two

designs as depicted in the following drawings.
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Plate 40: One Room House. Source: Oglivie: 1946
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Plate 41: One Room House. Source: Oglivie: 1946
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Block of two one-room dwellings

Plate 42: One Room House. Source: Oglivie: 1946
There also existed 2 roomed semi-detached housesnie of the courtyard clusters. They

were designed as depicted below:

Plate 43: Two Room House. Source: Oglivie: 1946
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Plate 44: One Room House. Source: Oglivie: 1946
The dwelling units were designed to accommodateptipilation then (3,000 people). They
entailed high quality construction materials, viatiton and day lighting. This was responsive
to the tropical climate in Kenya and could be cdestd as an attempt to achieve a high
performance tropical building.

4.3.2.5 Transport

According to the originally designed Kaloleni estahaster plan, there existed an oval
vehicular road which separated the communal and biwildings for social, commercial and
administrative functions from the dwelling unitsad®al roads and paths connected the oval
vehicular road to the entrances of the dwellingaunthe central traffic roads were initially

made of tarmac while the secondary roads and paths made of murram.

Oglivie; 1946 report explains that the estate vasriinked by roads and footpaths. Concrete
footbridges over the wide, 1-2 m wide, open storatewdrains linked the clusters to these
circulation networks. These wide drainage gulliesevalso useful as elements defining the
edges of the clusters in some parts of the estatea-estate circulation was mainly
pedestrian, but many residents used other modeansport for goods and water.

In the projections, the streets and communal gislihad street lighting provided. The
dwelling units were later to have individual uniinmections. Street and path borders, as well
as courtyards, had landscaping with trees, shmtdsranicured grass, and a

Housing Authority was to maintain these featutés.

11 Cited from Makachia; 2010

100



CLUSTERS

RaDlal STREETS

Fig. 4.3.2.5: Kaloleni schematic street layout $euMakachia: 2010

4.2.3 Kaloleni Estate in 2015

Kaloleni estate (garden city like neighbourhood} liketeriorated with most of the open
spaces having been converted into platforms farmél activities. These informal activities
include trading, waste disposal, religious actatjust to mention but a few. They are carried

out in temporary structures constructed by resglantl other city residents.

The housing units are in disrepair due to lack afmenance by the city council. Temporary
house extensions are evident adjacent to the halestgned in the original Kaloleni estate
master plan. In order to understand the currenasdn in Kaloleni, it is imperative to use the

sustainable urban design core components to eealnatstudy area. These include: density,
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high performance buildings and infrastructure, a@ustble corridors, biophilia and
sustainable neighbourhood components.

Fig. 4.2.3: Existing situation at Kaloleni Estaé&aurce: Author

4.2.3.1 Kaloleni Estate’s Density

Kaloleni Estate covers 91.4 acres composed of Rtyard clusters and was meant to house
3, 000 people. There were 618 units in plots tlaated in size housing 65 to 120 people per
plot. In addition there were apartment blocks cosegoof 224 DUs hence making a total of
842 units in the 91.4 acres. Kaloleni Estate wasgied to accommodate a density of 9 units

per acre or 33 people per acre.
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The current development ordinances and zones iroblaCity County indicate that Kaloleni
Estateis ripe for high-rise high density redevelopméiitere is no clear designated density for
this estate rather than a mere indication of thesitle being high. According tdlairobi City
County Planning, Housing and Engineering Departntieatdensity in the old city council
housing is projected to be more than 70 dwellingsagzre. There are plans to renew these
City Council Housing Estates to accommodate thegipopulation in Nairobi County. There

is though no clear development density as of yet.

Fig. 4.2.3.1: Kaloleni Estate Density as Desigr&alirce: Author.

The 1948 full census revealed that the total pdfmian Nairobi was 118, 976 people and
covered 77km2. The population of Nairobi is progectto reach 3.8 million by 2015
according to Rakodi; 1997. Olima; 2001 states thatboundary of Nairobi covers 696Km2
meaning that Nairobi has experienced nine timesapgowth since 1948. The population
of Nairobi has grown 319 times.

According to the 2009 Census, the population ofoleali Estate is 7, 761 people up from
3,000 people when it was built in 1944-45. It isjpcted to reach 8, 126 people in the year
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2015. KERA opines that the population of Kalolesitdte is 17, 000 people as of 2014. In
addition, according to GOK; 2002, the density ofidfeni Estate is projected to top 125
people per acre in the year 2015. This meansttiaall have grown by 3.8 times compared to
the density it was designed for. Apart from the &B4ts originally designed in Kaloleni

Estate, there exists temporary house extensioasctmmmodate the rising population.

Fig. 4.2.3: Kaloleni Estate Density in 2015. Souvethor.

4.2.3.2 Sustainable corridors in Kaloleni Estate

Sustainable Corridors include the integration @n$portation, land use, technology and
biodiversity corridors to allow animals and humagings to move around communities so
that they may still live in and around cities. Kalu Estate was designed with the central
court being the planning principle.

The central court was known as the Village greethwvaas surrounded by commercial, social
and administrative activities. There was an opeacspat the core of the central court
designated for recreational activities. Roads tadidrom this central core in a concentric
manner leading to the residential units with cdragoartyards in form of open green spaces.
The residential areas were integrated with trarighon and open spaces as communal

spaces and biodiversity corridors.

The original Kaloleni Estate was planned with tliéedent landuses clearly zoned out. The
commercial, social and recreational landuses wagedesigned at the core of the layout.
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Residential spaces radiated from the village graed transport was integrated to the

residential spaces. Educational landuses wergmbgsid at the periphery on the eastern side
of the site. The following image depicts how th&edent landuses were organised in the

original design of Kaloleni Estate.

o e

Transportation
[ Public utility

Fig. 4.2.3.2: Original Landuse planning. Sourcethiu
Kaloleni Estate has transformed from a clearly dola@duse plan to a more mixed land use
plan. This is however in an informal way with ilEdghouse extensions and informal

structures evident along the transport arteriesaaljmcent to the originally designed houses.
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This is depicted in the map below.

W LI oy sl

Fig. 4.2.3.2b: Jica Map showing existing conditioiKaloleni Estate. Source: Jica

The JICA map shows that open spaces have been rbemhvato platforms for informal

activities such as informal commercial activitiesprmal housing etc. Kaloleni Estate was
designed using the garden city concept: with widads, open spaces and greenery.
Uncontrolled and unplanned development has occurrdtie designated open spaces and

even adjacent to the originally designed dwellingsu
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5.0 FINDINGS AND STUDY ANALYSIS

5.1 Introduction

This chapter presents the findings and study aisalylsthe data collected from the field
based on the research questions. It therefore eeantine quality of built and open spaces in
Kaloleni Estate, Utilization of space/land in Kaol Estate and how sustainable urban
design principles can be used to ensure a sustaiKaoleni Estate. The unification theory
by Farr: 2012, was used as a guide to evaluateldéfal&state. This combines the smart
growth movement, New urbanism and the green byjldirvement. This is with a view of
evaluating Kaloleni Estate as a sustainable neigiitmmd. The field study sought to establish

how compactness and biophilia has been accommoutatied estate.

5.2 Characteristics of the Residents in Kaloleni Eate

Two groups of people live in Kaloleni Estate: Omigli Kaloleni Estate residents and other
city dwellers living in the informal house extensso This study was limited to the original
Kaloleni Estate residents so as to get a clearumtonf the Estate since they have seen its

transformation.

5.2.1 Age-Gender Distribution

The results from the field survey show that origiRasidents in Kaloleni Estate are mainly
men. 53% of the respondents were men while 47%@fréspondents were women. This
explains a lot regarding the tenancy of Kaloleniaks dating back in the colonial times.
Kaloleni Estate was designed for African workersowkere men at the time. They were
supposed to reside in Bachelors Quarters which wewee of bed spaces. The Original
Kaloleni residents were predominantly men and assyeent by these houses were passed

down to generations including men and women.

Gender

B Male

¥ Female

Pie chart 1: Gender Distribution (Original Kaloldastate Residents) (Source: Author Field
Survey April, 2015)
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Age

N 18-29Yrs
M 29-39Yrs
0 40>Yrs

Pie chart 2: Age Distribution (Original Kalolenitate Residents)

(Source: Author Field Survey April, 2015)

Results from the field survey show that 53% of idsgpondents were above 40 years of age,
24% were between 29 years to 39 years and 23% lvatvecen 18 years to 29 years. This
therefore means that the Original Kaloleni Estatgdents evident in the Estate are majorly
second generation owners. The third and fourth rgéioe@ make up 47% of the original
Kaloleni Estate residents. The dwelling units weassed down to them from their relatives.
These findings also explain evidence of house sxtes in Kaloleni Estate. This was to

cater for their children’s and grandchildren’s piy.

5.2.2 Education background and Occupation.

According to the findings from the field study, teéucation level of majority of the Original
Kaloleni Estate Residents is secondary educati@n%3of the respondents’ educational
background was Secondary Education. 35% of theorelgmts attained Primary education or
dropped out of Secondary School. The Original KalolEstate Residents with Tertiary

education were 26% of the respondents.
Education Background

0%

™ Primary

m Secondary

M Tertiary
Other
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Pie chart 3: Educational Background (Original KetolEstate Residents)

(Source: Author Field Survey April, 2015).

Majority of the respondents were self-employed utadkéng business within the estate. 52%
of the respondents were self-employed, 13% wersdauves and the remaining 33% were
employed in blue collar jobs while only 2% of tlespondents were employed in white collar
jobs. The following table below depicts the Occupatof the Respondents (Original
Kaloleni Estate residents). Table 5.2.2: Originald{eni Estate Residents occupation
(Source: Author Field Survey April, 2015).

Occupation Number Percentage
Front Office 3 6.5%
Self 24 52%
Employed/Business

Tour Consultant 1 2%
Lawyer 1 2%
Salesperson 3 6.5%
Technician 3 6.5%
Tailor 2 5%
Hair dresser 3 6.5%
House wife 6 13%
Total 46 100%

This can be summarized into three categories:esefftfoyed, employed and unemployed as
follows: Table 5.2.2: Occupation (Original Kaloldgstate Residents) (Source: Author Field
Survey April, 2015).

Description Number Percentage
Self employed 24 52%
Employed (White collar) 1 2%
Employed (Blue collar) 15 33%
Unemployed 6 13%

Total 46 100%

This findings therefore mean that the Kaloleni EessResidents are low income earners with
the majority owning businesses within the EstatBisTis the reason there are so many
informal commercial activities in form of house exsions. Kaloleni Estates’ residents are

majorly self-employed, in blue collar jobs and 13%6 unemployed.
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Plate 45. Self-employment/informal extensions até#6. Mixed use landuse

Source: Author Field Survey April, 2015 SwrirAuthor Field Survey April, 2015

5.3 The Quality of Built Spaces in Kaloleni Estate

The following qualities were studied: Density ofilbgpace in Kaloleni, built space needs,
state of buildings and infrastructure and efficien€ built space.

5.3.1 Density of Built Spaces in Kaloleni Estate

From the Sample population 41 percent considerdoléta Estate to be very congested. This
is due to the mushrooming of the informal houseemsions for residential and commercial
activities. 35 percent of the respondents foundoleal Estate congested but livable. There
were some Kaloleni Estate Residents who felt thateistate was not congested but was just
fine. This accounted for 18 percent of the respatslehile 6 percent considered the estate to
be not congested but the informal house extensi@ne growing at a high rate.

Description of Built spaces Density in Kaloleni Estate

® Very Congested

¥ Congested

¥ Uncongested
Other

Pie chart 4: Built space Density (Original Kalol&state Residents)
(Source: Author Field Survey April, 2015).
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The results from the findings infer that Kalolerst&ie is congested. This is due to the high
number of the informal house extensions and strastwhich are not planned. This tends to
give an impression of congested space. All the aedpnts alluded to the fact that the
originally designed dwelling units could not accoouate the population in Kaloleni Estate.
This is because Kaloleni Estate was designed f@@(8people in 1944/45 but currently
accommodates a projected population of 8,126 pe®f&A opines that the population in

the Estate is 17,000 people according to theirrosco

Plate 47: Kaloleni Estate extensions, 2015.  Plate 48: Kaloleni Estate extensions, 2015.
Source: Author. Source: Author.
5.3.2 Spatial Adequacy in Original Buildings in Kableni Estate
50 percent of the respondents considered the spacds originally designed buildings
inadequate. This is due to the fact these dwellimigs were designed as bachelor’s quarters
for the African male workers. However, 31 percentrfd the spaces adequate for their needs.
This probably because these people lived in 2 raoamel 3 roomed houses. 6 percent of the
respondents considered the spaces to be satisgfagtceording to them the space was not
luxurious but served them. Lastly, 13 percent aber®d the space in the originally built
houses to be neither satisfactory nor inadequate.

Spatial Adequacyin the originally designed buildings

Pie chart 5: Spatial Adequacy in Built space (OwgiKaloleni Estate Residents)
(Source: Author Field Survey April, 2015).

¥ |Inadequate

= Satisfactory

u Adequate
Other
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More than 50% of the respondents in Kaloleni Estatesidered spaces in the originally built
houses inadequate. It is therefore imperative twige just the right amount of space in
Kaloleni Estate and not to overprovide but meetrtbeds of the user. A three roomed house
would be an ideal amount of space for Kaloleni tesResidents. The residents needed three

rooms for sleeping, a kitchen and a wet area.

5.3.3 Condition of Originally Built Infrastructure and Buildings in Kaloleni Estate

On condition of the originally built infrastructueand buildings, 38.8% of sample population
considered the state of the originally built buiigs and infrastructure to be in a poor state.
However, 47.8% found the condition of the buildiraggl infrastructure to be in a fair state.
Only 17.4% of the respondents considered the conddf buildings and infrastructure to be

in a good state. The majority (86.6%) were therefoot satisfied with the condition of

buildings and infrastructure.

Condition of buildings and infrastructure in Kaloleni Estate.

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0 0

0.00%
poor Fair Good Very good Excellent
Bar chart 3: Conditions of buildings and infrasture

(Source: Author Field Survey April, 2015).

The state of the originally built buildings andrextructure in Kaloleni Estate is in a bad state
due to lack of maintenance by the Nairobi City QguriThe residents do their own
renovations and maintenance. The following imagegial the state of the buildings and

infrastructure.
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Plate 49. Poor state of buildings
Source: Author Field Survey April, 2015
2 p'm s |

Plate 51. Por tt of roads lateF52. Lack of piped water
Source: Author Field Survey, 2015 Source: Author Field Survey, 2015

5.3.3 Efficiency of Infrastructure and Buildings (Originally Built)

High performance buildings are buildings that arergy efficient through cooling or heating

to keep the interior at a reasonable temperaturehfonan comfort. High performance

infrastructure refers to the core best managemaatipes applicable to the section of public
way. This is with a view of optimizing performaneeinimizing environmental impact, using

materials efficiently and extending the lifecycle.

According to 88% of respondents, the originallyigesd infrastructure and buildings are not
efficient nor are they environmentally friendly. %2of the respondents considered the
buildings and infrastructure to be efficient. Thaglue to lack of maintenance by Nairobi City
County. The buildings are in disrepair, the dram&clogged, the sewage is tampered with

by informal extensions and some of the streetilghis faulty.
Efficiency of Infrastructure and Buildings

H Yes

® No

Pie chart 6: Infrastructure and buildings efficign8ource: Author Field Survey, 2015.
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Plate 53. Clogged drainage 3t Buildings in disrepair
Source: Author Field Survey April, 2015 Source: Author Field Survey April, 2015
5.4 The Quality of Open Spaces in Kaloleni Estate

The following qualities were studied: type of opsgpaces, state of open spaces, storm water
management, waste management and food productioalateni Estate.

5.4.1 Open Spaces in Kaloleni Estate

Results from the sample population, 52% stated izt fields were the major open spaces
in Kaloleni Estate. 41% of the respondents alludethe fact that greenways were available
in the Estate. 29% considered transport pathwayspas spaces evident in the Estate and

also 29% stipulated parking as open spaces.

According to the respondents, play fields, parkingnsport corridor and greenways were the
open spaces in Kaloleni Estate. From the groupudsons, the play fields were shrinking
due to land grabbing. The greenways were also dsicrg@ due to the mushrooming of

informal house extensions.

Plate 55. Play field at village green. Source:hdutField Survey April, 2015
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Open Spaces Evident in Kaloleni Estate.

60%

50%

40%

30%

20%

10%
0

0%
Play Fields Transport Parking Greenways other
Corridors

Bar chart 4: Open spaces in Kaloleni Estate. (Soukathor Field Survey April, 2015).

2 L -

Plate 56. Transport corridor Plate Bforimal parking spaces
Source: Author Field Survey April, 2015 Sourgethor Field Survey April, 2015

5.4.2 Condition of Open Spaces in Kaloleni Estate

52% of the respondents considered the state of @paces to be in poor condition.
According to 30% of the sample population, the ¢oowl of open spaces is in fair condition.
However, 11% of the respondents felt that the gpeEtes were in good condition and lastly
7% described the open spaces in Kaloleni Estdte in very poor state.
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Condition of Open spaces in Kaloleni Estate.

60%

50%

40%

30%

20%

10%

M. o @

Poor Fair Good Very Excellent other

Good
Bar chart 5: Condition of Open spaces in Kalolestiake

(Source: Author Field Survey April, 2015).
Based on the results from the feedback from resgraisdt is evident that open spaces are in

0%

an in unacceptable condition. This due to lack memance by the Nairobi City County,
illegal house extensions in open spaces, garbageidg and grabbing of the open spaces by
private developers (Majimbo grounds).

Plate 58. Grabbed open space Plat&ahage damping on open space
Source: Author Field Survey April, 2015 Saurduthor Field Survey April, 2015

5.4.3 Waste management in Kaloleni Estate

The results from the field survey indicate that 88%xrespondents said that the waste in
Kaloleni Estate was not well managed. The individeaident was responsible for the waste
he/she produced and managed it in any way he/sbeecii2% indicated that waste in the

estate was not treated before disposal.
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How is waste managed in Kaloleni Estate?

0%___0%

M Treated and disposed
M Recycled
[ Untreated

Other(Not Managed)
88%

Pie chart 7: Waste management in Kaloleni Estate

(Source: Author Field Survey April, 2015).

There was no clear waste management system irstaie @ue to lack of designated spaces
for waste disposal. This has led to littering ia #state in open area, along transport corridors
and even close to the built spaces. This is depictehe images below of certain spaces in

the estate.

Plate 60. Garbage damped along roads Plate 61. Garbage damped in open spaces
Source: Author Field Survey April, 2015 Saurduthor Field Survey April, 2015

5.4.4 Stormwater management in Kaloleni Estate

According to 88% of the respondents, storm wateoiswell managed in Kaloleni Estate. It
is neglected and left to dry up in the sun. Theraa attempt by the Nairobi City County or
residents to manage it. 12% of the sample populatidicate that stormwater is disposed off
in the originally designed drainage. This drainageisually blocked and this stormwater
stagnates and thus harbouring mosquitos.
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Stormwater managed in Kaloleni Estate
0% 0%

¥ Harvested
¥ Treated and Reused
I Disposed

Other(Not managed)

Plate 62. Stormwater in clogged drainage  Plate 63. Unmanaged stormwater
Source: Author Field Survey April, 2015 Sarduthor Field Survey April, 2015

5.4.4 Sources of Food in Kaloleni Estate

The findings regarding food production in Kalolétstate indicated that food is imported or
purchased from surrounding markets. This is acogrthh 94% of the respondents while 6%
indicated that they produced food locally in Kalolg&state for subsistence.
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Sources of Food in Kaloleni Estate
0%

¥ Locally produced
¥ Imported
I Other

Pie chart 9: Sources of food in Kaloleni Estate
(Source: Author Field Survey April, 2015).
The majority of residents in Kaloleni Estate imgaortfood from outside the estate. There

were few individual gardens for food production @fhsupplemented some residents.

Plate 64. Food production in Kaloleni Estate latd>65. Imported food from markets
Source: Author Field Survey April, 2015 SourBathor Field Survey April, 2015

5.5 Use of Land in Kaloleni Estate

In order to understand how the land in Kaloleniasstis used, the following aspects were
studied: utilization of land, land use organizatioriegration of informal and designed land
uses, state of land uses and the proportion ofuaed in Kaloleni Estate.

5.5.1 Land Utilization in Kaloleni Estate

The findings indicated that 34.8% of the respondedsidered the land utilization to be
balanced or medium. This is due to the well planndadinal buildings and open spaces
which were not overcrowded and the house extengwitent. They were however cautious
that the house extension would soon be unconta&n&.4% of the respondents indicated
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that the land utilization in the estate was at aimum scale. The land could be utilized
further to its potential due to proximity to town.

According to 17.4% of the sample population, KatolEstate is optimally utilized. During
the group discussions, it was clear that this marinutilization was informal and there was
a need for formal comprehensive utilization. 17 @%® were in between indicating that it the
land in Kaloleni Estate was underutilized espegiail the formally planned units but over
utilized with regard to house extensions.

Land utilization in Kaloleni Estate

40.00%
35.00%
30.00%

25.00%
20.00%
15.00%

10.00%
5.00%
0.00%

Maximum Balanced Minimum Other
Bar chart 6: Land utilization in Kaloleni Estate

(Source: Author Field Survey April, 2015).

82.6% of the Original Kaloleni residents agreedt tthee land in Kaloleni especially the
formally designed spaces were underutilized andetheas a need densifiy it further. In
addition according to the majority, the informatensions over utilized the land in the estate
and there needed to be a middle ground to ensarkdloleni Estate original environment is
maintained but optimal utilization of the land ehaeved.

5.5.2 Land use organization in Kaloleni Estate

The findings indicated that 94% of the respondeatssidered the Land uses in Kaloleni
Estate to be mixed. 6% considered the land usks tsolated and specific areas had different
land uses. Kaloleni Estate was designed to beeesal with a central shopping area. This
has changed overtime due to market forces and @ogorto the residents informal
commercial uses are located within the resideatiehs and along transport corridors. There
is a need to work and live in the same place.
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Landuses organized in Kaloleni Estate
0%

M Isolated
® Mixed
@ Other

Pie chart 10: organization of landuses in Kalokestate
(Source: Author Field Survey April, 2015).

5.5.3 Condition of Informal Land uses in Kaloleni Etate

Majority of the residents, 70% indicated that tlenaition of the informal land uses was
poor. This was defacing the originally designeddlamses. Secondly, the construction
material used made the informal structure inhaketa®3% of the respondent indicated that
the informal land uses were of fair conditions sitice residents could live and work there
though not comfortably. Only 7% of the sample pagioh considered them to be good. This
was probably because they owned them and did not tealose them. The informal land

uses were dweller initiated and therefore littlenar technical planning was undertaken.
Nairobi City County ought to have intervened to tcohand manage the development of

Kaloleni Estate.

Condition of the informal land uses in Kaloleni Estate

70%

23%

[

Poor Fair Good Very good Excellent Other
Bar chart 7: Condition of informal landuses in Kalo Estate

(Source: Author Field Survey April, 2015).
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Majority of the residents (87%) indicated that thi®rmal landuses were integrated poorly to
the designed land uses. This is due to the fac¢tthiey were not planned and designed by
experts but rather dweller initiated.

Integration of Informal land uses to the originally
designed land uses

100%
o) —
80% 87%
60% [—
40% [
20%
° :- 6.50% 6.50% 0 (
0%
Poorly Fairly Well Very well ot

Bar chart 8: Integration of informal and formal damses in Kaloleni Estate
(Source: Author Field Survey April, 2015).

5.5.4 Proportion of Informal to originally designedLand uses in Kaloleni Estate

The findings indicated that 71% of the respondentssidered the number of informal land
uses (house extensions) to be higher than thenatigidesigned land uses. The Nairobi City
County had allowed the residents to build 2 roomslecextension adjacent to their houses in
1980s to accommodate the rising population themredtly some residents have up to 15
room extensions and others have extension alongtrmesport corridors. 23% of the
respondents said that the proportion of informadriginally designed land uses was equal. A
small percentage (6%) could not tell whether thiermal land uses were more than the
originally designed land uses and vice versa. Tihdirfgs show that Kaloleni Estate is
mainly made up of informal land uses and can ewecdmsidered to be a slum. This is due to

lack of planning of the informal land uses.

Proportion of Informal Landuses to Originally Designed

Landuses
0%_ 6%
N Lower
Equal
Higher
Other

Pie chart 11: Informal: originally designed lan@ésisSource: Author Field Survey, 2015.
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Fig. 5.5.4. Originally designed Kaloleni Estate darses. Source: Author
Fig. shows the 1944/45 master plan indicating tifilerént land uses planned around the
village green. The estate was residential with ratraé core for commercial and recreation.

The figure below shows the land uses in Kalolenatesin the year 2015.

ALY i
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Fig. 5.5.4. Current Kaloleni Estate. Source: Author
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Fig show the current situation in Kaloleni Estatéhwegard to land use organization. The
originally designed houses have been transformedctmmmodate the rising population
through house extension. The open spaces are rphatféor informal activities such as
commercial, residential and even waste managenibetestate entails mixed informal land
uses integrated to the formally planned land uSesm the fig it is evident that the informal
land uses are more in number as compared to timeafigr planned land uses. This is an
attempt to accommodate urban expansion throughedlewnitiated programme. There is a
need to densify the estate using sustainable ud®mign principles to ensure that the

neighborhood is compact and the residents are ctethé nature.

5.6 Future plans for Kaloleni Estate

The findings from the Nairobi City County Plannirgousing and Engineering Department

indicated that:

I.  The condition of built spaces in Kaloleni Estatepisor and the buildings are in
disrepair.

ii.  The infrastructure and buildings in Kaloleni Estate not efficient nor are they
environmentally friendly.

iii.  The state of housing and related infrastructure &very poor state.

iv.  The land in Kaloleni Estate is not optimally utd@ in relation to the proximity of the
Estate to Nairobi CBD

v. The current landuse in the Estate is mixed albgtrimally and the Nairobi City
County plans to maintain the Estate as residewttala commercial center.

vi.  The Nairobi City County plans to facilitate tradetlae commercial centre to create
wealth for the residents. The commercial centré bdlthe only source of job creation
in the Estate.

vii.  The Nairobi City County plans to densify NairobEsistlands and Kaloleni Estate is
part of it. The aim is to provide housing to mayrof low income population in
Nairobi.

viii.  The projected density for Kaloleni Estate is ab@0@alwelling units per acre.

ix.  Some of the Nairobi City County Vision 2030 flagsiprojects are: Re-development
and urban renewal of Eastlands, Bus rapid transpmtems and extension of the
sewage disposal systems.

X.  Nairobi City County has plans for Bus Rapid Transpath regard to general urban
transport and the designs for the pilot projeciseHaeen prepared.
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6.0: SUMMARY, CONCLUSIONS & RECOMMENDATIONS

6.1 Introduction
This chapter discusses summary of findings and losioms derived from the study
undertaken. The chapter then presents possibleaiBalle Urban Design interventions

towards a Sustainable neighbourhood in Nairobi'stiaads.

6.2 Summary of Findings

From the field study, the following was established

6.2.1 Mixed Landuses

For a neighbourhood in Nairobi’'s Eastlands to bst&nable it should entail mixed landuses.
This is due to the fact that the residents in Kalohre low income earners and 52% of them
are self-employed while 13% are unemployed. Itviperative to design their neighbourhood
to be place they can work and live in. This catisd shop house typology which will ensure
they can earn a living to be able to sustain théraseand even create more jobs for other

Kaloleni Estate and even people from the largetl&ads.

This is informed by the fact that most of the resid in Kaloleni Estate have Secondary
education and below. This is depicted across Nesr&@astlands and there is therefore a need
for job creation to be at the core of designings¢haeighbourhoods. For instance Kaloleni
Estate has a population of approximately 10,00(pleeaccording to KERA. A sustainable
urban design should aim to create at least 1009ip Kaloleni Estate.

6.2.2 Sustainable Density

Kaloleni Estate is congested due to the haphaz#oimal house extension which have
encroached into the open spaces killing the sgreniKaloleni Estate. This informal house
extensions are unauthorised but it is upon thediaiCity County to monitor the Estate and
Nairobi’'s Eastlands. This will ensure they respotnd urban growth and design to
accommodate the rising population. This is withewof attaining and controlling a density
which is sustainable for the neighbourhood. Theatestvas designed to accommodate a
density of 9 dwelling units per acre in 1944/45.

Since then the population of the Estate has mapgedr hence the need to design a
sustainable density. Nyayo Estate Embakasi waguedito accommodate 48 units per acre
and that is ideal considering the distance frontdfaiCBD (15Km). Kronsberg in Hannover

is 8Km from Hannover CBD and exhibits a density@fdwelling units per acre. These are

relevant case studies which could help in detemginvhat could be the sustainable density
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for Kaloleni Estate. NCC is projecting the densifion plans for Kaloleni Estate will be
more than 70 dwelling units per acre. Nairobi Gigunty argues that the City Council
housing Estate are ripe for high density housirtgs TS with a view of averting the housing
shortage in the city. | propose a density of betw&8 dwelling units to 70 units as a
sustainable density range. This is based on tlsenssearnt from the case studies in chapter

two.

In addition, the estate is located in close prowirto Nairobi CBD (2.5KM) and land value is
400million per acre. There is therefore a needpbneally utilize the land in the estate. A
density ranging 50 to 70 units per acre can work uthe low income target clientele. The
low income clientele need less dwelling space stheeunits will not be designed for luxury
living. An average of 50 square meters can acconaeod medium family size. Due to the
small size of the dwelling units, many dwelling tsntan be accommodated hence the density
range of 50 to 70 dwelling units per acre beindhimita sustainable range. The density should
not exceed 70 dwellings units per acre so as nobmepromise on the quality of built space
in the estate as a whole.

6.2.3 High performance Buildings

The buildings in Kaloleni Estate are in a bad statéually in disrepair. They are not efficient
and neither are they environmentally friendly. Bpace in these buildings is inadequate for
the current residents. The current residents hawvdlies and 1 roomed and 2 roomed houses
do not accommodate them comfortably. The 3 roonmeés may be enough for some of the
residents in Kaloleni Estate. There is a need sagaebuildings with sufficient spaces for the
residents in the Estate and Nairobi’'s Eastlanérel. The building ought to be designed to
be green and respond to the tropical climate. Wik ensure adequate daylighting,

ventilation and of sustainable construction matejizst to mention a few.

6.2.4 High performance Infrastructure

The infrastructure in Kaloleni Estate is not effitci and thus can’'t be categorised as high
performance. There is an acute water shortageerestate, roads are in poor condition, no
designed parking, sewage system is compromisedfbgmal extensions etc. There is a need
to integrate the services along the transport dors, design minimal individual parking
spaces, the road should be efficient with sustdenstibeet lighting (solar Powered).
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6.2.5 Open Spaces

Open spaces connect the Estate to nature and ¢hieviag Biophilia. There are few open
spaces in Kaloleni Estate and they keep reducirly @assing day. This is due to the
mushrooming of informal extensions constructedha bpen spaces. There is a need to
design a variety of open space in such a way theynganingful and well-articulated. This is
to attract residents to utilize them. Diverse oppaces are ideal for instance: parks, squares,
sports fields, gardens, parking, open markets,ngreefs, and recreational spaces. The open
spaces should include the needed facilities sudhragure, lighting, water fountains. They

should be designed to generate income for theinteaance.

6.2.6 Waste management

There was no clear waste management systems ideKalestate. Individual tenant chose
how to dispose the waste i.e. burn it, dispose iweekends when it is collected, dispose it in
the estate etc. Waste management is a major proioleiime Estate due to lack of waste
receptacles to collect the waste, lack of enforcenoé the policy by NCC on the same.

Waste management strategies such separating releychaaste and placing in different

containers provided/approved by the Council shoodd enforced. This and the other
strategies stipulated in the by-laws on waste memagt will play a major role ensuring

sustainability in the estate.

The sewage in Kaloleni Estate is overloaded andp¢émed with by the informal house

extensions. Some of extensions are built on tofh@fsewage network and thus in the long
run it is compromised. | propose ecological stree@f waste water management to ensure
the waste water is recycled and disposed into ¢inesline or to be reused to maintain the

greenery in the estate.

6.2.7 Stormwater management

According to 88% of the residents stormwater ind&ii Estate is not treated nor is it
managed in any way but rather it is left to dry Gpe originally designed drainage systems
are blocked leading to stagnant stormwater whiatotmes a breeding area for mosquitos.
Some of the resident harvest rain water and rdusevater in the dwelling units. | propose
reducing stormwater in the estate by allowing itpircolate to the ground through rain
gardens, bio swales, detention ponds etc. the gtaten can also be collected and bio filtered

to be reused in the estate.
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6.2.8 Food production

Kaloleni Estate get its food from the surroundingrkets such as Burma market and
Gikomba. Very few people practice urban agricultame it is for their subsistence use. This
both cultivation of vegetables and rearing of pgull propose provision of space in the
estate for urban agriculture to meet the food neddde residents. This is by designing

individual food gardens, edible landscaping, comah@erms, and kitchen gardens.

6.3 Study Summary

This study was focused towards renewing Nairobgstiands specifically Kaloleni Estate.
The aim was to explore how sustainable urban degigrtiples could be used to ensure
Kaloleni Estate is a sustainable neighbourhoodiovdarmethods were used to achieve the set
objectives. Kaloleni Estate was selected as a sagly due to its suitability explained in
chapter one. It involved interviewing original Kbdoi Estate Residents who live in the
estate; using structured questionnaires, observatiecklist as well as interviewing relevant

officials of the Nairobi City Council.

The data collection tools were designed to investighe density in Kaloleni Estate, the
organization of Landuses in the estate, the presand condition of open space, stormwater
management, waste management, food productionenestate, public lighting and high

performance buildings/infrastructure. The exerdiseolved rating the built spaces, open

spaces and the land utilization in Kaloleni Estate.

6.4 Summary of Data Interpretation

I. 53% of the original Kaloleni Estate residents amnnand this attributed to the fact
that the estate was a bachelors quarters meamffman workers (men) in the
colonial time.

ii.  The high number of respondents (53%) being aboxtg j@ars means that they were
between the second and third generation originaldeats. This explains the
evidence of extension which is meant to house theanding families.

iii. 65% of the original Kaloleni Estate residents hawe educational background of
Secondary school and below. This indicates that @bite accommodates low
income earners.

iv. According to 76% of the residents, the estate igyested. This is due to the informal
house extensions mushrooming along the roads apatesd to the originally
designed buildings.
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Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

Xiv.

XV.

All residents considered the originally designeddmgs inadequate to accommodate
the population in the estate. This explains thehhigimber of informal house
extension.

31% of residents indicated that the space spadbe iariginally designed houses was
adequate. This were most likely residing in the amd three roomed houses.
According to 82% of the residents, the conditionbaflt spaces in the estate was
below average. This is due to lack of maintenancé&l@robi City County which is
mandated to maintain it.

88% of the residents felt that the infrastructund auildings in Kaloleni Estate were
not efficient.

According to the focused group discussions the nigjof residents indicated that the
open spaces in Kaloleni Estate were shrinking. Was due the fact that they were
being grabbed by private developers and illegakbaxtensions.

82% of the respondents felt that the Nairobi CiguGty was not doing much with
regard to open spaces’ maintenance

The majority of respondents (88%) indicated thatretvater and waste was not being
managed in the estate. This explains the poolgooisvater drains evident in the
estate.

94% of the residents imported food from neighbayirmarket and few cultivated
crops for food. This explains the few number othkén gardens evident and also the
lack of communal gardens for food production.

According to 65% of the original Kaloleni Estatesicents agreed that the land in the
estate especially the formally designed spaces wederutilized. This explains the
mushrooming house extensions to accommodate ihg pspulation.

94% of the respondents considered the land usiéaloieni Estate to be mixed. This
was because of the illegal house extensions usaetifferent land uses.

According to 71% of respondents the informal larsgesu (house extensions) were
much more than the originally designed land usestdipopulation growth over the

years

6.5 Conclusion

One of the major component of Sustainable Urbamgdes Nairobi's Eastlands is
job creation. The neighbourhood or urban area shbel designed to ensure the

residents can work and live in the neighbourhood.
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Vi.

Vil.

viil.

When undertaking Re-development or urban renewdbwnincome zones such as
Nairobi’'s Eastlands, it is imperative to study #sting land uses and how they have
been integrated before proposing any design. Fstamtce Kaloleni Estate was
designed to be purely residential with a centrahc®rcial centre. Currently the land
uses are mixed though informally. It is therefateal to respond to the site problems
by designing mixed land uses.

Integration of transportation, land uses with tetbgy is key in the design of
sustainable urban areas/neighbourhoods in Nair&ai&lands and similar areas. This
ensures that the residents can earn a living dodddiving there.

High performance infrastructure and buildings & building blocks for sustainable
urban areas in Nairobis’s Eastlands. Provision hef tight amount of space in
buildings and not overprovision is important. Thé&astructure should be integrated
with transport to ensure efficiency.

Urban agriculture-food production goes a long wayachieving sustainability in
Nairobi’'s Eastlands. This should be done commureatig also individually in these
neighbourhoods.

Open spaces are important spaces in the neighbmishio Nairobi's Eastlands. They
should however be designed to be meaningful anoimecgenerating to ensure they
are sustainable.

Stormwater should be designed and managed by &ty County in this part of
the city to ensure sanitation and possible treatrfeerreuse of the water to curb the
water shortages. Percolation of stormwater sho@debcouraged to recharge the
water table.

The NCC should enforce the policy on solid wasteagament. This is by educating
residents on reducing, recycling and reusing thetevadt should also provide/approve
designed waste refuse points to collect the waste.

Public lighting is an essential component of emgyrsustainable urban design in
Nairobi's Eastlands. This promotes night commenesd thus a 24hr economy and
also security is enhanced.

The buildings in the study area should be desigoete high performance green
buildings responding to the tropical climate. Thahould also be environmentally

friendly.
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6.6 Recommendations
I. There is a need to densify Kaloleni Estate to ogliynutilized the land and also
accommodate urban growth in Nairobi's Eastlandss €hn be achieved by ensuring
the density is within a sustainable range. Dueht groximity of the estate to the
CBD, density between 50-70 dwelling units per agileoptimally utilize the land in
the estate. The transportation grid, village graeeh courtyard is maintained to ensure

social-cultural sustainability due to the rich kegie in the Estate.

Plate 66. Highest Density along Jogoo Rd. duedh kind value

Source: Author.

The open space along Jogoo road entails the higlessity to serve as mixed use
development. This is due to the high land value @moctimity to the busy road. The M.U.Ds
will also accommodate parking spaces for the esfte high density along the road will
also buffer the remaining major part of the estéteorder to achieve a compact Kaloleni
Estate with a sustainable density range of betvsei0 dwellings per acre, high density
residential blocks should be placed in the coudyam addition, a compact Kaloleni Estate
should entail mixed landuses and hence the deasdit of the existing buildings from

bungalows to two levels. This is to accommodate roencial activities on ground floor and
residential activities on the upper floor.
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The courtyard to accommodate a high density reimleéaiock surrounded by green space.
Plate 68. High Density block in the courtyard.

This should be done especially along the majoetdrin the estate by designing shop-house

typologies. The following can be mixed using scenathich could work in Kaloleni Estate.

“Courtyard

Source: Author.

ii.  The policies specifying that all government andrblaii City County buildings should
be environmentally friendly should be enforced amtouraged. This can be done
through incentives to development partners. Ingestsuch as tax relief, provision of

roads and infrastructure, provision of land for elepment partners developing
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environmentally friendly buildings and infrastrucgu The buildings should be high
performance buildings responsive to the tropicahate in Nairobi’'s Eastlands.

A mix of greenways and functional open spaces shbal incorporated in Kaloleni

Estate. Spaces such as parking, sports field, petkksshould be designed to be

income generating to ensure they are maintainegastainable.

E-II-'II 'rl. 5

“

Plate 70. Open Space designed at the core of taeeESource: Author

iv.

Vi.

Vii.

viii.

The study findings can be used for policy formwatito ensure sustainable
neighbourhoods and a sustainable City.

The by-laws against construction of house extensigpecially in the open spaces
should be enforced. This can be enforced throughlae inspections in Kaloleni
Estate.

Stormwater should managed by NCC by providing steater drainage. The design
should provide for percolation to recharge the wadtdble. Stormwater can be
collected in retention ponds and bio filtered feuse in the estate. The main idea is to
reduce stormwater runoff by incorporation of raaradens and bioswales.

Strict policies on disposing waste in undesigngiltte should be imposed by the
City County. The NCC should have waste managementeta embracing reducing,
reusing and recycling waste in designated placésartstate.

The Estate and entire Nairobi Eastlands shoulddsggded to accommodate urban
agriculture. This is through designated individaald communal spaces for food
production.

A 24Hr economy should be encouraged in Nairobilgads through public lighting.
The lighting fixture should be environmentally saisable i.e. use of solar powered

street lighting.
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6.7 Project Implementation

Kaloleni Estate covers approximately 91.4 AcredH&)/ assuming the development density
is 70 dwellings per unit then there will be 8226atlmg units. A typical dwelling in Kaloleni
Estate will be 50 Meters Squared. This is becaheeBstate is inhabited by low income
earners who can comfortably live in that spacee ftal developed area for housing will be
411,300 Meters Squared. The table below indicdtexost estimates for renewing Kaloleni

Estate to be Sustainable Neighbourhood.

Description Units | Quantity Rate Cost (Kshs)

Buildings (Mixed Use) M2 411,300 45,000 18,508,500,000
Roads & Walkways KM 10| 20,000,000 200,000,000
Open Spaces (Parks, Streets, M2 120,000 2,000 240,000,000
Greenways)

Stormwater management SUM 600,000,00(¢

Wastewater Management

Gas

Street Lighting SUM 900,000,004
CCTV

ICT

Preliminaries 50,000,000
Project Cost 20,498,500,000

This project can be implemented through PPP whelgigobi City County can contribute
land (valued at 200 million per acre) and build ithfeastructure while private developers can
do the housing. The private developers can buittl sale or operate the housing until they
recoup their investment and then handover to thg County. The current Kaloleni Estate
entails low income earners and thus the need twigwosocial housing. This is to

accommodate the original residents who may notéatfioe rent determined by market forces.

The sustainable urban design guidelines emphastmngpactness and Biophilia in Kaloleni
Estate are replicable in the rest of Nairobi's Easts. However, the guidelines should be
applied in context. This is because different nkearthoods have specific challenges other
than the general urban issues in the larger Nag&astlands.
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6.8 Areas of Further Research

Ecological model of sustainable urban design incafr cities

Safety and security measures for urban space davelat

Development of design typology for High performabcédings in Africa.
Holistic re-examination of Stormwater managemeri@irobi’s Eastlands

Sustainable Infrastructure density for urban Areasfrica
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COLLEGE OF ARCHITECTURE & ENGINEERING
DEPARTMENT OF ARCHITECTURE
MASTER OF ARCHITECTURE

Topic: Sustainable Urban Design in Nairobi’s Eastlands: The Case of Kaloleni Estate

DECLARATION: The information obtained from this Questionnaire is confidential and is
for academic purpose(s) only.

Respondents: Nairobi City: Planning Department, Housing Department, Engineering
Department

Instructions: Please respond to as many questions as possible

Tick where appropriate

QUESTIONNAIRE
SECTION A: RESPONDENTS BIO DATA /
1. Name........... \)‘1 "{N& .................. 6 1 S b 4 o 22« e

\ O 4
2. Organization/Department...{?f.&..(.:'............;.?.:: ........... \ “"““Vj .................

3. Sex.Male]| ] Female[q/

: ‘ 77
4. Occupation [Job Title]..........&j;\.\.r..\?. (/‘(&““ﬁ’”’/
5. Education background

Primary[ ] Secondary|[ ] Tertiary[\/ Other [specify].........cceveeniinninin,

SECTION B: THE STATE OF SPACES IN KALOLENI ESTATE

1. How would you describe the density in Kaloleni Estate?
Low [-] Medium [ ] High [ ¥ Very High [ ] Other...........oovovovoovooo .

2. Do the originally designed built spaces accommodate the population in Kaloleni Estate?
Yes[ 1 Nohd

3. What is the proportion of the informal house extensions to the originally designed built

spaces? Lower [ ] Equal[ ] Higher[ ] Other [specify]........cccovvvvvirvinenvnnnnnnn.

140



\

4. What is the condition of the built spaces in Kaloleni Estate?
Poor [v]/F/air [ 1Good[ ] Verygood[ ]Excellent[ ]
5. Is the infrastructure and buildings in Kaloleni Estate efficient and environmentally
friendly? Yes[ ] No[J/~
6. How are the users of the spaces in Kaloleni Estate connected to nature?
Open spaces [ ] Public lighting [ ] Stormwater management [ ] Waste management [ ]
Urban Agriculture [ ] Other [specify]........cooiviiiiiiiiiiiiiiiii
7. Which are some of the open spaces evident in Kaloleni Estate?
Play fields [ ] Transport corridors [ ] Parking [ ] Greenways [ ] Other
[SDECIER Y. v o« 5 s e vememessistemmissisivssmiinicsin arsirsi w 55755 § 510§ &85 csmbinte Bnimebmsonmsssnnisnisimiaiss s 4478 53 4 ¥ S SR BV
8. What is the condition of the open spaces in Kaloleni Estate?
Poor[ ]Fair[ ]Good[ ] Verygood[ ] Excellent[ ] Other
751 w11 7 | PR SRR AN N SR SR VGRS s R S AL SO LRI
SECTION C: UTILIZATION OF SPACE IN KALOLENI ESTATE
9. What are some of the land uses evident in Kaloleni Estate?

Residential [V]y Commercial [‘VIPublic purpose [+] Transport [ ] Other

10. How would you describe the planning of the land uses in Kaloleni Estate? . ‘) 1 )
Y U “ Q,_\‘,y s wa Y2 A ‘»7< {_1’)/ o (/)Jl 1 *"
>4

Mixed [ ] Zoned [ ] Other [specify]...\: j’v“’@\\ \ ; \ Measdl %Nlu@ 3 5
11. What is the take of Nairobi City County with regard to mixed landuses in Kaloleni

.................................................................................................................
N

(8]

\ gt

\
D R R I N N R R R R R R R D T R I G Y

\A\‘i \” = J&\‘

12. \gﬁ:aimbi City County-doing regarding job crgation in Kaloleni Estate? LJ(\Q X/
N Nent Lt ar “M ........ j 5 = \J ......... Crmme st Q.o:h_
o ke L\\\XY & Vade & Weee >\ Ertats  wta W N
TR B VR v ’

141



13. What is the proportion of the informal land uses to formal land uses in Kaloleni Estate?
Lower[ ] Equal[ ] Higher[ ] Other [SPecify].....ccoooovmmeeeeeeeeeemoo

14. Based on the proximity of Kaloleni Estate to the CBD, is the land in Kaloleni Estate
optimally utilized? Yes [ ] No [}~

15. Is Kaloleni Estate liveable and sustainable? Yes [ ] No [\/f

: . , Sl ‘ )
W‘hy?j.pj?. ...... ol HY’” ...... o w’ ....... \ \\“‘7 ................................. ’?’X .............. ?.\f%'%tl iridi

\~ M ’Xl SOV ‘ & £
16. What is the density (Dwelling‘units per acre) projections for Kaloleni Estate?

<I0[ ] 10-30[ ] 30-50[ 1 50-70[ ] >70[”]6ther .......................................

17. What is the future plans for Kaloleni Estate"

{m P v\\)\qk\ )

S

\ ~ ) A O o~ - \‘
18. What are'some of the Nairobi cit unty Vision 2030 flagship prOJects and what is the
| |
pregress so far?.... L'A’W“’v\ ‘\&ﬂ\\ ...... C:\‘V“ ....... H‘“l“’:’z ......... ok

: o
= ‘5"’“‘ /ij"' .......... QV%QJ—A ........ X TUW«’/ ....... JL ........
19. Wha é the plan of Nairobi City County concerning the generél urban transport in
Nairobi? What is the progress so far?

Lﬁﬂiall[ 1 Bus Rapid transport [»]/Water transport [ ]  Other [specify]....! \ ..........

7wj“ ...... W)g ...... f" ...... J Lv’t/\*ﬂwbuk%‘jﬂwy

THANK YOU
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Appendix 11l

> 4 | Roomed Hege.

UNIVERSITY OF NAIROBI
COLLEGE OF ARCHITECTURE & ENGINEERING
DEPARTMENT OF ARCHITECTURE
MASTER OF ARCHITECTURE
Topic: Sustainable Urban Design in Nairobi’s Eastlands: The Case of Kaloleni Estate

DECLARATION: The information obtained from this Questionnaire is confidential and is
for academic purpose(s) only.

Respondents: Kaloleni Estate Residents.
Instructions: Please respond to as many questions as possible
Tick where appropriate

QUESTIONNAIRE

2. Sex. Male [\/T Female [ ]
3. Age. 1829Yrs[ ] 29-39Yrs[ ]  40>Yrs. A
4. Education background

Primary [ ] Secondary \A  Tertiary[ ]  Other [ SPECIEY ) s sscsrmeniste 55w 18 s 50 0+ saste
5. Occupation [Job Tnk]%US\\A-QSSWV»

SECTION B: THE QUALITY OF SPACES IN KALOLENI ESTATE

1 'Hct;w would you describe the built spaces in Kaloleni Estate?
Very congested [ ] Congested [/f_Unc;ongested [ OeT 3 D o s 25
2. Are the originally designed built spaces sufficient for the current population in Kaloleni
Estate? Yes[ ] No [J
3. How would you describe the spaces in the originally designed buildings in Kaloleni

Estate? Inadequate [ ] Satisfactory [ ] Adequate[ ] Other-xv/¥.. .. %MV/

Mr \s s«fh:@«&‘g UW By o ot~ leay)
o WSt S @ Qrovxs@
Dol g 4
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\SMC"‘M“’T\W'
%‘g::*\/l Fao c7 Gavdh T 7 \ey %YWQ Ex et

4. What is the condition of the buildings and infrastructure in Kaloleni Estate?

Poor [ ] Fair [(fGood [ ] Very good [ ]Excellent [ ]
5. Is the infrastructure and buildings in Kaloleni Estate efficient and environmentally
, friendly? Yes[ ] No[ ]. %W‘\& u«jf G s \ WWW Al
6. Which are some of the open spaces evident in Kaloleni Estate?

Play fields [Vf Transport corridors [ Parking [ ] Greenways E/fOther &‘P‘l% @M(QS a

7. What is the condition of the open spaces in Kaloleni Estate?

WAL
8. How is waste managed in Kaloleni Estate?

Poor [ ]Fair%Good[ ] Verygood[ ]Excellent[ JOther..................................

Treated and disposed [ ] Recycled [ ] Untreated [ ] Other. \/”‘j .......... INEIIRNS

_— . . foptit A\
9. How is rain water/storm water managed in Kaloleni Estate?

10. Where does the food in Kaloleni Estate come from?
Locally produced [ ] Tported [ Other. ... ovvoeoeoeoooeoeoeoeeeoeoeoeooo

SECTION C: USE OF SPACE IN KALOLENI ESTATE

11. How is the land in Kaloleni estate utilized?

Maximum [ ] Balanced[ ] Minimum [-4 Other [specify].........ocoveviiiiiiiiinn
12. How are the land uses organized in Kaloleni Estate?

Isolated [ ] Mixed [\/j Other [specify].............
13. How is the informal land uses integrated to the*originally designed land uses?
Pol)rly [\/f Fairly [ JWell[ ] Verywell[ ] Other...............ooooiiiii,
14. What is the condition of the informal land uses in Kaloleni Estate?

Poor [/{ Fair [ ] Good[ ] Verygood [ ]Excellent[ JOther.................cocoviviiin...

15. What is the proportion of the informal land uses to the originally designed land uses?

Lower [ ] Equal[x/{ Higher [ 1 Otherspecifvl.....ooooveoeeo
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