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Design Vision

Homes have been built on the land for centuries. But the Netherlands
is also a country with a rich water tradition. More and more people
want to enjoy the qualities that living on or by the water entails. Water
living is essentially different from living on land, but at least the same
level of comfort is possible as on land.
More design freedom is often possible on the water than on land. The
sense of space and freedom is, therefore, an important principle in our
designs. We take the experience of the water and the relationship of
your home with the environment into account at all stages of the design
process. The outdoor space is designed as an integral part of your home.
Blue21 is a leading specialist in the field of floating development.
We make designs and provide expert knowledge on floating urban
projects. We also conduct research into new concepts and techniques
for building on water. Because floating construction differs a lot from
conventional construction, specialist technical knowledge in the field of
construction and water is essential for the success of your water home.

With a well thought out design:
•
water fluctuations are limited a far as possible,
•
sufficient privacy is achieved
(e.g. with floating green as a buffer from public eye)
•
good water quality is achieved
•
consideration has been given to accessibility by bike or car
•
the water experience is optimal
Knowledge of the laws and regulations in the field of floating
construction is also of great importance. As a specialist, Blue21 has
this unique knowledge. This allows you to count on a fast and highquality realization of your home. Respect for people and nature are
core values in our work. Sustainability is an integral part of the design
process. Homes can be much more efficient in their use of water,
energy, and building materials, without having to compromise on user
comfort. This also saves on operating costs and complex connections
with the quay. Blue21 is not tied to a specific building system. We
provide you with the floating system which is most suitable for the
design of your home.

Our Process
The deisgn process is divided into the usual phases from preliminary
design to final design. What distinguishes us from the rest is three
things. At first, we are specialized in floating urban development which
means we do nothing else and we have 14 years of experience and
knowledge. Secondly, our team not only consists of architects, but also
includes maritime engineers, civil engineers and real estate experts.
This guarantees your project will be economically feasible, technically
feasible and safe. , Finally, at an early stage we involve all relevant
parties (municipality, water board, utility companies, fire service) to
speed up the process and prevent unforeseen problems. The following
phases are followed:
PLANNING

If you are interested in building your own water home or many water
homes, we invite you to meet us without obligation. You may have
already thought about what your project should look like and what it
should meet. With the help of documentation material, we try to gain a
good insight into your wishes. We also discuss preconditions that arise
from the location, the regulations and the technical possibilities of your
dream project.
SKETCH DESIGN AND PRELIMINARY DESIGN

A schedule of requirements is drawn up based on your wishes, the
budget, and the characteristics of the location. For floating projects,
a reliable investigation of water depth, currents, waves and other
environmental conditions is crucial. The schedule of requirements
forms the starting point for the first design studies and spatial and
functional design. The appearance is determined and spatially
visualized. The result will be evaluated together with you. The plans
are coordinated local authorities and public utilities.

FINAL DESIGN

The definitive appearance is determined in this phase. Your comments
on the preliminary design are included. The design is dimensioned and
materialized and technical description is drawn up. A cost analysis is
used to test whether the design falls within the budget. To save time
and to identify problems early, the 1st phase of the building permit
application can be started.
TECHNICAL DESIGN AND APPLICATION FOR BUILDING PERMIT

The design is technically elaborated during this phase. Additional
technical drawings are made based on the final design for the application
of the building permit (cross-sections, floating body, roof construction,
installations/pipeline layout and detailed detailing). Also, calculations and
checks on the building decree are carried out.
SPECIFICATIONS AND TENDER

The specifications are an administrative and legal document in which
all parts of the design are described in detail. It forms the basis for the
contract with the contractor.
WORKING DRAWINGS AND EXECUTION

The specifications are an administrative and legal document in which
all parts of the design are described in detail. It forms the basis for the
contract with the contractor.

Floating Neighbourhood
HARNASCHPOLDER, DELFT

The city of Delft has developed floating homes in the water retention
area, Harnaschpolder. In this project, six sustainable water homes were
developed in the municipality of Delft. One of the major objectives was
to develop water homes that minimize ecological impact, by applying
energy-efficient systems and decentralized concepts of water and
energy. A unique characteristic of this project was that the citizens
became owner of a water plot and realized their own house with their
architect and contractor.
The role of our team was to start up the project in close collaboration
with the municipality and the future citizens. In this project we
have provided various services including: technical advice, project
management, cost estimation, citizen guidance, and architectural
sketches and preliminary designs.
An additional challenge was how to monitor water quality and provide
input for a water permit issued by the local water board. Coverage
of the water surface is known to influence air-water interactions
and penetration of light, but knowledge on the subject is limited.
This knowledge gap complicates the job of water authorities and
municipalities in creating a policy framework as this is required to
regulate and facilitate the development of new floating projects. To
solve this, a water measurement program with underwater drones
was established in collaboration with Tauw, Deltares and various Dutch
universities, water boards and municipalities. After positive results, the
spin-off company INDYMO was founded, which is dedicated to water
quality monitoring with underwater drones.
Client:		
Completion:

Municipality of Delft
2013-2015

On the water, more design freedom than is possible on land.
The sense of space and freedom is significantly amplified by the
experience of the water and the relationship between the building
and its surroundings. The outdoor space is an integral part of the
design, and the relationship between inside and outside is often
considered from the onset of the design process. At the same time,
privacy and shelter are of equal importance and striking the right
balance between these elements is key to creating the perfect home.
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In this instance, outdoor spaces were located on the opposite corners
of the property to align with key views of the surrounding lake and park.
The living floor is connected around these terraces and is designed as
one flowing space at a level of near alignment with the water. Sleeping
rooms are raised to the floor above for optimal privacy.
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The Split-level House

floating terrace

HARNASCHPOLDER, DELFT

The Split-level House has a floating body of 9 x 12 meters and the
construction area is 117 m2. The property is structured as a splitlevel. As a result, the experience of the water in all rooms is different
and the view of the water is constantly changing. The chosen
layout creates a spacious and pleasant home at a favorable price.
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The living space is just above the water level, which ensures optimum
contact with the water. When the weather is nice, the façade can be opened
and the living space is enlarged by the floating terrace that is directly
adjacent to it. This limits the boundaries between outside and inside.
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The kitchen and dining area are raised compared to the living room.
The higher and lower levels also contain bedrooms and sanitary
rooms. The service areas are housed in a central core. The living
spaces are connected around this core, creating an interesting routing.
Client: Gemeente Delft
Design: 2010
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m2 GFA: 		
178 m2
Exterior space:
variable
Number of rooms: 6

Terrace House
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HARNASCHPOLDER, DELFT

The Terrace House combines a strong relationship with the water
with an interesting split-level floor plan. The living area of the

house is divided into two levels. The kitchen and dining room are
on the water level. The dining area blends seamlessly into the
adjacent terrace, drawing the outdoor space near the living space.
The higher living room also opens to an outside space.
Due to the different levels of outdoor spaces, water, and the
environment can be experienced in different ways. The fireplace can
be operated from both the living room and the lowest terrace. The
bedrooms are partly deepened and partly on the upper level. A core
that extends over several layers contains all sanitary rooms and the
entrance. This emphasizes the difference between the closed functional
elements in the core and the spacious, light and spacious living area.
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Thanks to its smart floor plan and the active use of the outdoor space,
the house looks spacious and luxurious, despite a modest floor space.
Client: Municipality of Delft
Design: 2010
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Floating Homes
WOERDEN, UTRECHT

Living on the water provides the experience of freedom and nature.
Within the Cattenbroekerplas of Woerden, the Netherlands lies a
neighborhood of twelve luxury floating homes. The unobstructed
views of the clear water of this recreational lake offer a unique living
experience. The homes each have an integrated sheltered terrace that
allows the interior and exterior of the home to merge seamlessly. The
sleeping areas are placed on the basement floor to provide privacy
and seclusion whilst, the living floor consists of an open flowing space
with large glazing to provide optimum views of the lake.
In this project our team was involved in the initiative phase in 2013.
Our services to the municipality of Woerden included expert advice
on: mooring, valuation of waterplots, urban design, realization strategy
and contractor selection.

Image Source:
Client:		
Completion:

balancedeau.nl, bartelsvedder.nl
Municipality of Woerden
2017

Floating Pavilion
ROTTERDAM

The pavilion is a sustainable floating icon project which has been
realized in Rotterdam’s Rijnhaven. This building shows how cities can
respond to climate change in the future by building flexibly and saving
energy. Rotterdam is taking on a pioneering role internationally. The
innovative building serves as a center for climate adaptation and delta
technology.
The pavilion consists of three domes. The largest dome has a diameter
of 24 meters and the total floor space of the building is 1000 m2. The
transparent skin consists of ETFE cushions. This achieves a weight
saving of 99% compared to a glass skin. The cushions consist of 3
layers of ETFE foil and are inflated under low pressure. As a result,
the facade has an insulating effect and can withstand sufficient wind
pressure. The floating body consists of EPS blocks that are reinforced
with concrete beams. Various innovative sustainable technologies
have been applied in the pavilion.
Our team was involved from the very first ideas all the way up to the
final construction and completion of the project. Activities we have
done in this project include: location analysis, consortium development,
schedule of requirements, business case, architectural design and
supervision.

Client:		
Design:
Completion:

Municipality of Rotterdam
2009
2010

Indoor climate concept
The floating pavilion features a demand-driven climate system: at
every moment in time the climate conditioning is carefully matched
to the function and number of people of each space. A lot of energy
and material is saved by putting it only where it’s needed. Solar
transmission is regulated by applying reflective painting on the foil. To
prevent overheating in summer, large parts of the top and bottom of
the domes. can be opened to create a stack effect, which provides a
refreshing breeze without mechanical ventilation.
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Cooling with solar heat
Vital parts of the building, such as the auditorium, are situated within
an insulated inner shell. In this area, additional measures have been
taken to achieve an energy-efficient indoor climate. Solar heat is used
to cool. This sounds contradictory, but it relies on a common process
used by our skin to cool our body: transpiration. The evaporation of
liquid on the surface of our skin extracts heat from our body. In the
floating pavilion, the ventilation air is dried by a sorption material.
When water is added it evaporates and cools down the air. It is then
regenerated by heat from solar collectors. Obviously, during cold days
the solar panels are used as a regular heating device.
‘Cathedral effect’
Phase Change Material (PCM) is a high-tech substitute for thick
masonry walls. Similar to the heavy walls of an old church, that
remains cool on a summer day, PCM’s provide a latent heat store.
The difference is that the energy is absorbed by the material changing
from one phase to another. This energy-intensive process results in a
lightweight alternative to its ancient predecessor.
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Floating Village
TAMPERE, FINLAND

With the expansion of cities, we are seeing an ever-increasing
gap in the balance between nature and the urban environment.
Land reclamation offers a solution to this however, it can be a prolonged
process that can cause substantial disruption and adverse effects on
marine life and the surrounding ecosystem. Shoreline areas are rich
with life as they provide habitat for fish and wildlife. The Viinikanlahti
Lakeshore vegetation provides habitat for many wildlife species.
Waterfowl nests in shoreline grasses while songbirds build their nests
in the shrubs and trees, some of which are aged over forty years.
Created in collaboration with Waterstudio, the concept of this design
is to keep this natural balance intact by maintaining the existing
shorelines, protecting the trees and celebrating the boundary where
water meets land. This is achieved by integrating a series of floating
blocks that mimic the natural boundary to create a blue and green
stream which buffers the built environment from the natural landscape.

Client:		
Design:

Municipality of Tampere
2018

Floating Island
FRENCH POLYNESIA, SOUTH PACIFIC

French Polynesia is one of many island nations that are suffering from
global warming. A third of the country is slowly being submerged by
sea level rise. In response to the challenges ahead the government
decided to build a floating island.
French Polynesia is a tropical country of 118 islands in the Pacific
ocean, where we have identified a variety of suitable locations. It is
outside the hurricane belt, has modern cabled internet connections,
and many airline links to major cities including Los Angeles and San
Francisco. The project consists of constructing ecological floating
platforms that could offer a response to the challenges of rising sea
levels. The platforms will provide a basis for homes, offices and
infrastructure to encourage the formation of vibrant communities, to
explore new ways of living together and promoting innovation of digital
and marine technologies.
In January 2017 the French Polynesian government signed a
Memorandum Of Understanding in 2017 with Blue Frontiers, of which
Blue21 is a core partner and shareholder. Since then, the team has
completed a set of environmental, economic and legal studies, as
well as, local community building and site studies. Additionally, for the
floating island, detailed architectural designs were made.

Client:		
Design:

Blue Frontiers
2017
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RESEARCH AND PRELIMINARY DESIGN

Floating cities have been proposed by designers, researchers and
organizations all over the world as a solution to the expected effects of
climate change and land scarcity, or as a way to create opportunities
for societal and political change. While the number of visions and
designs for floating cities is impressive, the actual implementation
to date remains limited to small-scale demonstration projects. The
Seastead¬ing Institute however is working on a business case to
develop the first seastead.
Our team was invited to join this process and to think about the
development strategy, to make a contemporary concept design and
a preliminary cost calculation of this first seastead. The main findings
and recommendations were put together in a report; the Seasteading
Implementation Plan.
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Design:

The Seasteading Institute, USA (CA)
2014
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Floating Urban Block
MAASHAVEN, ROTTERDAM

Harbours tend to be within proximity to core of most urban centres.
The floating urban block provides cities with the opportunity to
revitalised dis-used harbour areas with prime real estate opportunities.
With an urban population of around 994,000 residents from
over 170 different nationalities, Rotterdam is a multi-cultural hub
of commerce and industry. In the past its urban development
has been highly reliant on its maritime industries and the
opportunities which its water provides. Over the past decades
however, the city has been shifting its reputation from port city to
a modern and progressive cultural centre with entrepreneurship
and development high on the agenda of Rotterdam politics.
In concurrence with this shift many harbour areas are becoming unused
particularly within central locations within the city. The possibilities of
floating communities within areas such as the Maashaven have long
been a focal point of discussion. This project set out to determine the
site conditions required for a floating settlement within the area of the
Maashaven as well as, a preliminary conceptual design.
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Water-Residential-Bridge
WESTLAND

The Waterwoonbrug, the Deltasync entry for the 2007 Casa Nova
design competition, won the audience prize with a convincing 46%
of the votes. According to the jury report, this design is beautifully
designed and something is added. The design of the bridge uses
the space on multiple levels and creates a new route through
the Poelpolder. The project is considered promising by the jury.
The centerpiece of the design is a green walking route. This serves
as an access area for the houses, but also forms a bridge to the
other side of the water. The route is publicly accessible and offers a
beautiful view of the surrounding landscape from the highest point.
The houses are accessed from above via cabins on the roof. This
has the advantage that there is no gallery or road to walk past the
houses. In this way residents can enjoy the water on both sides without
hindrance. On the ground floor, which is largely below the water level,
there is space for parking. This keeps cars out of sight and within reach.

Client:		
Design:
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Casa Nova (Stadsgewest Haaglanden)
2007
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ModulAIR
RESEARCH - TOEKOMSTVISIE

For the Sustainable Floating Living design competition of the
Oost-Watergraafsmeer district of Amsterdam, DeltaSync, in
collaboration with DWA, Edifico and Roseliek van der Velden, has
developed a vision for the future of a floating self-sufficient house.
Inspired by nature and the elements, ModulAIR is a home that lives in
symbiosis with its natural environment. The floating home is inspired by
the symbiotic interaction between tree and fungus. The house is made
up of two basic components, namely the backbone as a “tree” and the
capsules as “mushrooms”. The backbone supports the capsules and
ensures the transport of “nutrients” such as energy, water and waste.
The backbone forms the core of the house in which all fixed
functions and installations have a place. The shape of the backbone
is designed in such a way that wind and sun are used to generate
electricity. Due to the shape of the facade, the wind turbine generates
about two and a half times as much energy as in the open field.
The house is rotatable, so that it can always optimally adjust
its orientation to the prevailing wind direction and sun position.
The living spaces, the capsules, are linked to this core. The capsules
offer free and adaptable living spaces. Because the capsules, floating
system and installations are modular, the home can adapt to the
changing needs of the residents. The house is completely made up of
flexible and removable parts.

Client:		
Design:

`Duurzaam Oost-Watergraafsmeer’
2010

floorplan

Terraced Homes
This study aimed to develop affordable, switched floating homes. By
developing new forms of living, the supply of water living is increased.
An optimal relationship must be established with the water without
compromising on the conveniences of a country house. Blue21 has
developed several concepts for housing typologies, parking and
outdoor spaces in this study. Two design variants are shown here.
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The first form concept (in the upper image on the right) consists
of five houses that are rotated relative to each other. This
guarantees the residents optimal privacy and a view of the
water. Also, each home has its own outdoor space on the
water. The (semi) public outdoor space at the front opens up
the houses and adds extra greenery to the living environment.
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In the second concept, the houses are also turned in relation to each
other. Here, the private outdoor space is, as it were, cut out of the living
space. In this way the houses have an optimal use surface and the
houses have access to a sheltered and private outdoor room. Parking
is solved here on a separate floating body, and could also be covered.
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Client:		
Design:

DeltaSync
2010
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Pre-fab house
PHILIPPINES

The aim of this project was to reduce the vulnerability of urban poor
communities that live in flood prone areas by introducing low-cost
floating housing schemes. Designed initially for Malaysia, it was
presented by our team to a Parliamentary delegation of the Philippines
in 2014 when they visited the Netherlands.
Floating communities may be the answer to the frequent flooding in
the Philippines, particularly in Metro Manila. The low-cost floating
housing project was proposed to the community in Muntinlupa.
Much like The Netherlands, the Philippines is a low lying country and
is highly susceptible to flooding, In Metro Manila alone, the damage
brought by flooding is approximately €146 million every year with
at least 71,000 houses damaged annually. To develop a solution for
this urgent problem, a pre-fabricated pilot house was designed with a
target retail value of approximately €9,000.

Client:		
Design:

Sustainable Water Fund
2013

Patio House
DELFT
kitchen

The starting point for this design was the realization of a life-course-proof
home, in which all functions are situated on one floor. This makes the entire
property on the ground floor and also suitable for disabled residents.
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The patio is the center of the home. This guarantees a lot of
daylight in the home and provides a section in open and more
enclosed spaces. The living room is located on the patio. This
means that afternoon sun comes in and the patio can be used
as an outdoor room in the summer. The kitchen overlooks the
water. Two bedrooms have been realized, one with a view over
the water and a second terrace, and a bedroom for logées. The
evening sun can be enjoyed on the second terrace on the west side.

The ceiling in the living area is raised compared to the rest of the house.
This gives the living spaces extra spatial quality and this hierarchy
is also visible from outside. The roof terrace can be reached via an
outside staircase on the patio.

Design:

2010

m2 GFA:		
External space:
No of rooms:

97 m2
30 m2
3

living space
bedroom

terrace

floor plan

Floating Services Units
RESEARCH

Floating neighborhoods cannot easily be supplied with utilities in the same way as neighborhoods on solid ground. Blue21
has therefore developed the Floating Nuts Unit (DNE). The
DNE is a concept for the decentralized provision of floating areas with utilities whereby they are integrated into a floating street.
The basic premise of the DNE is that different homes can easily connect to the facilities. The connection will be made using flexible pipes.
The surface of the floating public space is water-permeable so that
rainwater infiltrates and can subsequently be collected. The collected
water can be reused or runoff through the helophyte filters. Wastewater can be separated into different streams (depending on the home)
and is purified separately. This is done with a local helophyte filter,
which can also form a beautiful front garden or park. Drinking water
is obtained by purifying surface water. The drinking water is cleverly
stored in a large flexible bag that is located under the water surface.

1 PLUG ‘N’ PLAY CONNECTION
2 INTEGRATED PIPES
3 PAVING
4 MEMBRANE BIOREACTOR (MBR)
5 DRINKING WATER NANOFILTER
6 COLD & HEAT STORAGE
7 UNDERWATER STORAGE
8 MULTIPLE WINDTURBINES
9 SOLAR COLLECTORS
10 HELOPHYTE PARK

A cold/heat storage system (KWO) is used for hot tap water, heating
and cooling. This consists of a hot and cold source in the soil. With a
heat pump, the relatively low temperature of the hot source is brought
to a higher temperature level so that it becomes suitable for heating.
The cold that is released on the evaporator side of the heat pump is
stored in the cold source.

Client: Stichting Experimentele Volkshuisvesting (SEV)
Design: 2008

In the summer the cycle is reversed and the system provides for the
cold demand of the houses. This system can be optimized by using
an additional heat source, such as solar panels or surface water.
Bollards are combined with small wind turbines. Such a turbine
provides 10 to 15% of the electrical energy requirement of a home.
Part of the other energy required for the homes is generated using
PV panels. The panels are installed as roofs of, for example, parking
spaces and on the roofs of the houses.
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Blue21 is a scale-up and global leader in developing floating urban
projects based in Delft, The Netherlands. Blue21 has the mission to
realize floating cities with a positive impact on the planet. Floating city
technology addresses many urgent global challenges such as climate
change, urbanization, and land scarcity.
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FOUNDER
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FOUNDER

Karina Goldman-Czapiewska founded DeltaSync and graduated
from TU Delft in the field of multidisciplinary area development
and real estate management with a minor in Sustainable
Development (TISD). She is a specialist in floating urban
development and her passion lies in initiating projects and seizing
opportunities where added value can be accomplished for our
ecosystem. Karina has been part of the Netherlands Standards
Institute committee for floating urban development and was cochair of the think tank on the governance of floating structures for
the Blue Revolution Foundation. She has been project leader of
multiple projects including the Seasteading Floating City project
and is responsible as Workpackage leader in the EU research
project Space@Sea. In 2014, she won the Dutch Sustainable Urban
Delta Award.

Rutger de Graaf-van Dinther is civil engineer, entrepreneur and
researcher with a MSc and PhD (both finished cum laude) of Delft
University of Technology. Rutger is also applied research professor
of water innovation at the Rotterdam University of Applied
Sciences. His research topics include: floating urban development,
resilience, adaptive urban development, innovative monitoring of
climate adaptation measures and water quality. He is (co) author of
multiple international books, book chapters, and peer reviewed
journal articles. International media interviews include the New
York Times, Financial Times, BBC, and Discovery Channel.

Bart Roeffen is architect and cofounder of Blue21 and DeltaSync.
He graduated from Delft University of Technology in 2008. He
was principal architect of the Floating Pavilion in Rotterdam
which has become a global icon of climate adaptation. Advanced
3D technology was adopted in order to translate spatial concepts
to reality and optimize complex shapes. Roeffen has a research
drive to innovate construction industry in terms of production
methods and attention for sustainable development. Recently
Bart was interviewed by one of the most influential science
magazines in the world: Nature.

In the company, a unique collaboration has been established between
architects, urban designers, real estate experts, civil engineers, and
maritime engineers. A strong link to governance, legal and social
expertise is made through the Thinktank Governance of Floating
Cities.
Blue21 has an international client base including the USA, China,
Japan, Singapore, Malaysia and various countries from Europe. The
founders team of Blue21 has been involved in the design, engineering,
and realization of iconic floating projects such as the Floating Pavilion
in Rotterdam, the Floating Ecohomes in Harnaschpolder, Delft and
more recently, the INNOZOWA floating solar project.
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