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Preface 

Integrated concepts 

The 5th International Symposium “RE-WATER Braunschweig” focuses on "Integrated 
concepts". Integrated concepts for water and wastewater management involve not only 
technical aspects of wastewater reuse, but the merging of diverse areas such as 
governance, health risks, legal regulation and public acceptance as well as other 
aspects of water policy. The implementation of integrated water and wastewater 
projects will result in the long-term sustainability of our water supplies. However, the 
above mentioned complex connections have equal influence on both the benefits and 
challenges of water reuse. Challenges experienced by water reuse projects may 
include the demand for innovative technologies, technology transfer and 
implementation of novel applications as well as the need for public education and 
increased public acceptance.  

This symposium will deal with integrated planning and evaluation of water structures in 
settlement areas to be able to find a better balance between human needs and 
ecological necessities in the water sector. Furthermore the use of novel wastewater 
collection and cleaning systems will be presented. A special focus is put on the reuse of 
treated wastewater as a promising strategy to relieve water shortages and to protect 
natural resources. International examples for industrial and agricultural reuse of treated 
wastewater will be given. Hygienic aspects and nutrient recycling play an important role 
especially in the area of agricultural reuse. Therefore, topics such as micropollutants, 
disinfection and nutrient recovery will be discussed. 

The symposium is organised by the “Stadtentwässerung Braunschweig GmbH”. 
Cooperation partners are the Institute of Sanitary and Environmental Engineering of the 
TU Braunschweig, the Berlin Centre of Competence for Water and the 
“Abwasserverband Braunschweig”. Further information and a detailed timetable under 
www.re-water-braunschweig.com 
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Growing a City for 1,000,000:  
Master Plan for the City between  

the Forest and the Ocean, Senegal 

Vanessa Miriam Carlow 

Technische Universität Braunschweig, Institute for Sustainable Urbanism 

Abstract 

Much of the world is currently witnessing urbanization of a hitherto unprecedented pace 
and scale. While the phenomenon of urbanization in the African context is much 
discussed, less attention has been paid to what kind of built environments are being 
produced. In many cases, the pressure to build entire cities very rapidly from scratch 
has resulted in unethical developments, often by foreign contractors, resulting in places 
without proper provisions for basic infrastructure such as water, sanitation, or electricity, 
and built without involving the local communities or proper consideration of the local 
context. 

Greater Dakar, the capital of Senegal in West Africa, is facing a boom in its urban 
population. This project investigates strategies to “grow” a new city for up to 1 million 
inhabitants, based on five design principles: the City for Everyone; the City of 
Sustainable Mobility; the 5-Minute City; the Blue, Green and Healthy City; and the City 
of Distinct Identity.  

The central research question that is being addressed by design is how a very large 
city can function in a highly sustainable manner, from ecological, social and economic 
perspectives. This includes the question of how such new settlements can grow and 
mature in a controlled way, while also maintaining and developing its own distinct 
identity, and how a new settlement for a population of 1 million can be provided with 
water.  

https://doi.org/10.24355/dbbs.084-202205030751-0



2 

1 Introduction 

Senegal has seen a tremendous growth in population in recent years. According to the 
UN (UN, 2013) the population increased from 10.7 to 13.7 million between 2003 and 
2012 – a 28% increase in less than a decade. This trend is projected to continue.  

As one of the proactive reactions to this population growth, the national government 
has tendered several projects for the construction of up to 125,000 houses. With 
average household sizes of six to eight people, such a city would house up to 1 million 
inhabitants. With space being scarce on the peninsula on the western most tip of the 
continent of Africa, the master plan accordingly recommends a city for up to one million 
people on a site to be opened for this new development. Instead of the pre-conceived 
image of this new settlement consisting of mainly single-family homes, with the project 
proposes a dense, compact and integrated planned city.  

 

 

Figure 1: Rendering of City between the Forest and the Ocean 
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This is to counteract a number of unethical developments the African continent has 
seen in face of high development pressure. In recent years, entire cities were built into 
deserts without proper water or electricity supply, and also without identity and without 
the involvement of the local work force, thus devoid of benefit for the local communities. 
These so-called “ghost towns” (Hulshof, Roggeveen, 2015) were mainly built by foreign 
developers, for example by Chinese consortia. According to Hulshof and Roggeveen, 
this represents a massive geopolitical shift in which foreign investors come to Africa for 
large housing and infrastructural construction projects, bringing not only their 
investments, but also their workers, equipment and building culture, to receive 
resources like oil or arable land in turn.  

The physical results of these construction projects can be considered the symptoms of 
an un-integrated, un-sustainable and un-ethical approach to planning. With the master 
plan for the City between the Forest and the Ocean, a more integrated and pro-active 
approach to developing the region and fostering the wellbeing of its population is 
proposed.  

With the five strategies “City for Everyone”; “City of Sustainable Mobility”; “5-Minute 
City”; “Blue, Green and Healthy City”; and “City of Distinct Identity,” a flexible backbone 
is laid out for the sustainable growth for a city with up to 1 million inhabitants.  

 

Figure 2: Sustainable City Principles 
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2 City for Everyone 

“City for Everyone” represents the social agenda of the development strategy. The idea 
is simple: No one shall be excluded on the basis of her or his gender, beliefs, cultural 
background, or income.  This social goal is reflected in the design by the mix of 
functions and types of housing. Accordingly, the city is marked by its wide offering of 
different kinds of housing, work places, and facilities to attract a large diversity of 
people from different social strata. The intention is that by mixing types of housing and 
functions and thus people, the overall need for transportation in the Dakar region is 
reduced, diverse communities are fostered, social disparities are mitigated, and the 
overall quality of life in the area is improved. With its parks, the beach, the hospitals, 
university, and educational and cultural institutions, the city invites visitors from the 
outside. With its water treatment and waste handling facilities it also provides work 
opportunities for already existing communities in the region. 

3 City of Sustainable Mobility 

Set between Dakar and the new Blaise Diagne International Airport currently under 
construction, Diamniadio has great location potential as the core of a new city. This 
new city can function as an overspill area and a complimentary town to Dakar. 
Diamniadio is connected to Dakar by the national road, toll way, and rail. Taking 
advantage of existing infrastructure allows to use the location’s existing potential. 
Building on the town of Diamniadio as the core for a new city relieves Dakar of the high 
development pressure it currently faces, as well as utilizes the large economic potential 
the development of the airport entails. 

However, the site around Diamniadio is not a tabula rasa. A satellite image helps identify 
existing settlements and valuable natural elements, such as agricultural land, vegetation, 
ravines and water networks. In the master plan, these elements are preserved where 
possible and integrated into the new city in order to enhance its distinctive identity. 
Citizens who are already in the area should benefit from the new development, rather 
than being dislocated by it. 
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Figure 3: Regional Analysis  

4 The 5-Minute City 

The City between the Forest and the Ocean is tuned to the needs of pedestrians and 
cyclists. To accomplish this, the “5-Minute City” is used as the basic urban module of 
the city. 5-Minute City means that everything an inhabitant needs in his or her daily life 
should be reachable within a 5-minute walk from a public transport node. At an average 
speed of 5 km/h, this equals roughly 420 m. This means that within the 420 m x 420 m 
neighbourhood module of the 5-Minute City, everything a person or a family needs on a 
daily basis can be found. Such daily requirements in the case of this project include: 
the local mosque or place of worship, childcare and educational facilities, the market or 
other shopping facilities, sports fields and playgrounds, a park, and possibly the work 
place. 
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Figure 4: The 5-Minute City principle 

 

5 Blue, Green, and Healthy City 

The region of Dakar suffers from a chronic shortage of water, firstly because of 
overexploitation of the existing groundwater resources, and secondly because of the 
mismanagement of storm and wastewater. Although water is a precious resource in this 
region, storm and wastewater are discharged into the local water bodies in an 
untreated or insufficiently treated state. However, a calculation by project water 
engineers reveals that harvesting the stormwater runoff in the project area, as well as in 
the catchment area of the adjacent ravines, should be sufficient to meet a substantial 
part of the water demand by the new settlement – up to 60%, based on a per capita 
use of 60 liters per person per day. Harvested and treated stormwater runoff can be 
used for recreational purposes, as well as potable water. 

In order to accomplish this, the project proposes a network of open spaces. This “blue 
and green network” helps to collect and store all rainwater, in order to gradually release 
it over the dry season (9 months) as drinking water after it is treated. An area analysis 
based on satellite images reveals existing landscape features that form the basis of the 
proposed green and blue network: ravines, trees, patches of forests and water. In order 
to improve the quality of open spaces and at the same time the resilience of the city 
against heavy rain events, these elements are preserved and integrated into the master 
plan. These spaces can be used for recreational purposes, to locally manage rainwater, 
and to improve the microclimate of their surroundings. In order to reduce construction 
costs for this accelerated-pace project, piping for handling rain or storm water 
management is avoided. Instead, street profiles are dimensioned and designed to 
direct and collect the rain and stormwater runoff in water catchment lakes.  

Another important water resource that is as yet untapped is wastewater. Current water 
purification technology is fully capable of bringing wastewater up to drinking water 
standards. The treatment of wastewater to meet the standards of irrigation is today 
feasible with only moderate technical input, and the treatment of wastewater for 
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irrigation of crops for food production can be optimized according to the chosen 
agricultural production method. The required treatment and storage facilities can be 
also used as recreational spaces for the public, as rainwater retention lakes and reed 
beds, or as wetlands in the public parks. The new city will thus make full use of the 
available rain and wastewater, minimizing the dependency of water supply from 
external resources. 
 

 

Figure 5: Master plan with Blue and Green Networks, green belt and water 
treatment facilities 

 
A green belt around the city compliments the internal Green and Blue network of the 
city. It clearly delimits the edge of the city, fostering compact development and helping 
to prevent the city from sprawling into its surrounding areas. The green belt itself 
contains recreational facilities, such as beaches and sports venues, cemeteries, water 
treatment and waste handling facilities, tree nurseries, agricultural land, and renewable 
energy farms. Towards east, afforestation marks the landscape. 
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6 City of Distinct Identity 

Exploring the rich building culture in and around Dakar, in particular in the historic site 
of Touba, a few design principles become apparent that can also be replicated in the 
new city. In Touba, a regular grid of streets clearly delineates building plots. Most 
people walk. The dimensions and layout of streets and squares are of a human scale. 
The mosque lies in the heart of the city, often at the main intersection, its spires usually 
being the highest elements in the city. Private parcels are often surrounded by a wall, 
whereas publicly accessible facilities are often solitary buildings, surrounded by open 
space. But sometimes, public buildings are walled in, too. Within the grid of streets, 
building plots can be divided or added up according to individual needs. The 
surrounding landscape infiltrates the settlements: grass lands, ravines, patches of 
green or groups of trees. Solitary trees provide shading, orientation, and a sense of 
place. Sometimes, private houses form clusters with other houses. Special buildings, 
like schools and mosques, can be immediately recognized. Private houses look more 
generic, but always a bit different from one another. The proposed master plan uses 
these design principles to continue the existing building culture. 

Figure 6: A 5-Minute City neighborhood with rainwater lake 
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7 Integrated Planning 

As a fully-integrated design developed by a transdisciplinary team of architects, 
landscape architects, urban designers, climate-, transport-, and water engineers, this 
project is ultimately concerned with how to make a highly livable and environmentally 
responsible city in the context of current urbanization trends in Africa. 
With it’s developmental strategies of City for Everyone; the City of Sustainable Mobility; 
the 5-Minute City; the Blue, Green and Healthy City; and the City of Distinct Identity the 
project ultimately strives to provide a backbone for development that is more conducive 
to environmentally and socially more sustainable urban growth. Specific measures 
include ways to encourage walking, cycling, and using public transport to get around, 
as opposed to owning private automobiles; taking full advantage of the existing natural 
environments to increase liveability and provide water, to improve the micro-climate 
and resilience to disasters; reducing the use of resources and energy; and utilizing 
buildings and other existing artifacts in the site as a part of the site’s unique heritage, 
as objects with embedded grey energy. 

In the context of today’s rapid urbanization in developing economies, sustainability 
principles such as those described above are important tools to lay the groundwork for 
sustainable urban development. As demonstrated in this work, responding to site-
specific challenges and project requirements while steering the project toward greater 
sustainability requires ingenuity on the part of an interdisciplinary design team.  

 

Figure 7: Typical street; street profile designed for storm water runoff 
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Figure 8: Layers of integrated planning 
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