MARSELISBORG REWATER
INNOVATION STRATEGY

Introduction
In 2005 the Aarhus City Council decided to optimise the wastewater structure in the Aarhus municipality
by reducing the operation costs of the wastewater treatment plants (WWTP). As a result, it was decided to
consolidate the wastewater treatment operation (from at the time 17 WWTP’s) into two large-scale and much
more efficient plants equipped with the most environment-friendly and efficient technologies. A consolidation
estimated to reduce operating costs by 40 percent (an annual saving of DKK 29 million). At the same time
Aarhus municipality is facing an annual increase in population of 4,000 people. An increase that have to be
met by increasing the capacity and performance of the wastewater treatment plants while at the same time
making sure that the environmental requirements are obeyed.
Building a new WWTP – Marselisborg ReWater
In the consolidation into two future WWTP’s, Egaa WWTP (located outside Aarhus) has already undergone
an extensive energy renovation, whereas analysis has proven that existing Marselisborg WWTP cannot meet
the future demands as the location does not allow the necessary expansion. Today Marselisborg WWTP is
located at Tangkrogen – an area of 13 hectares near the Marselisborg Forest in the south-eastern part of midtown Aarhus – bordering on the harbor, a nearby residential area, a marina and a space for cultural events
such as fairs, concerts, festivals, and alike. The draft for a master plan for Tangkrogen therefore suggests that
the current WWTP is demolished and a new is built onto a site approx. 500 meters west of the current site by
including a territory of the bay and extending the existing harbor front. The total construction cost is estimated
to be DKK 1.6 billion (app. EUR 215 million).
The world’s most resource effective WWTP
Developing a new Marselisborg WWTP, Aarhus Vand’s ambition is to establish not only a wastewater treatment plant but a ‘resource plant’, meaning that the plant in addition to the purifying of water, will also produce
energy and nutrients from the wastewater to an unprecedented extent.
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Developing the new Marselisborg WWTP into a Resource Plant and naming it Marselisborg ReWater we want
to emphasize the ambition of building a future WWTP that is state-of-the-art both nationally and internationally. The “Re” referring to the words “resources”, “recycle”, “reuse”, and “rethink” allowing for a broader mindset on how to manage wastewater treatment and water supply in the future.The goal is to make Marselisborg
ReWater the world’s most resource effective WWTP. This meaning that the new plant will be the most effective
in utilising the waste products from the wastewater and use it to create value for both the environment, the
citizens of Aarhus and to society in general.
How the new Marselisborg Resource Plant, Marselisbog ReWater, will look like when build in 2026 we do not
know. But what we know is that our goals cannot be achieved by present technologies knowledge. With this
document we present the innovation strategy for the development of Marselisborg ReWater building on six
innovation principles and formulated abound 15 innovation challenges, that is to be addressed – and solved –
in the forthcoming years.
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15 innovation challenges

Facts on Aarhus Vand

Many technologies in developing Marselisborg WWTP into a
Resource Plant is already known and in use in Aarhus Vand’s
existing WWTP’s. Other technologies are yet to be developed.

Aarhus Vand A/S (Aarhus Water Ltd.) is a public limited company
owned by the City of Aarhus and one of Denmark’s largest water
companies within water and sewerage supply.
Every year Aarhus Vand purifies 32 million cubic metres of wastewater, supplying app. 275,000 customers (85 percent of the
residents) in Aarhus with water.
Activities comprise:

This strategy states 15 innovation challenges that have to be
addressed early in the process, making sure that Aarhus Vand
will get a comprehensive and broad input of technologies and
solutions to choose from.
The approach is to openly invite companies, manufacturers,
research institutions, and alike to offer their products, services,
knowledge, and know-how into the process by having them
answer how they would solve the one (or more) of the innovation
challenges.
This part of the strategy is carried out in the spring of 2017 through a series of 1:1 meetings in Denmark as well as in the USA
where all interested parties can apply for doing a short presentation in front of Aarhus Vand.
The innovation strategy is conducted by Smith Innovation in
the fall of 2016 on assignment of Aarhus Vand and is structured
around two key elements:
Part 1: Vision and Principles of innovation – how is Marselisborg
ReWater experienced in 2050 and which principles form the basis
of the innovation approach?

•
•
•
•
•

Rainwater disposal (including climate adaptation projects),
production and distribution of drinking water,
transport and purification of wastewater,
emptying of private holding tanks and
safeguarding a balanced and healthy water cycle.

Aarhus Vand’s income is based on user payments in the form
of connection fees, fixed charges, road charges, variable water
and sewage disposal charges, and a charge for emptying private
holding tanks.
Facts on Aarhus
Aarhus is located on the east coast of the Jutland peninsula and
is Denmark’s second largest city and the central city in the East
Jutland metropolitan area.
The inner urban area contains 264,716 inhabitants (as of 1 January 2016) and the municipal population is 331,505 (as of 2016).
The annual increase in population is 4,000 people (2016-2026).

Part 2: Innovation challenges – what are the main challenges that
cannot be solved by existing approaches and solutions?
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PART 1
VISION AND PRINCIPLES OF INNOVATION

”Become an amazing place by tapping
into the potentials of the site and
creating a connection to the city”

”Increase the plant’s performance by
developing and utilize ‘state-of-the-art’
technology ”

”Become a good neighbor by opening and sharing”
”Extract the plant’s resources by
developing and utilize ‘state-of-the-art’
technology”
”Become a ‘Water Experience’ where
water management is taught and
sensed”

Marselisborg ReWater will

”Create growth and export through regional
and national clusters”

”Accelerate development and joint
ownership caused by external funding”

”Create a safe and stimulating working
environment”

”Increase cost-effectiveness through
symbioses / collaborations and new
business areas”

”Be cost-conscious as we optimize
building materials and processes”
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TUNNEL OF LOVE
- A report from 2050
Michael Brooke was on his way to one of the most
prominent addresses, Tangkrogen, in Aarhus. He was
sent there by his editor at The Aarhus Daily Swift to
do an article on Marselisborg ReWater celebrating
its 30th anniversary. Monocle had rated Marselisborg ReWater to be one of Aarhus’ most distinctive landmarks, internationally better known than
ARoS, Aarhus Art Museum, but Michael’s knowledge about the resource plant was quite limited and he
was quite curious The only thing he knew was that
the name Marselisborg ReWater referred to 1) the local area and the name of the former Marselisborg Wastewater Treatment Plant and 2) a referral to the
words resources, recycle, reuse and rethink. His editor hadn’t given him much of a brief either. Besides
mentioning water and recycling of resources, the only
thing he had said was something about Scotch whisky which Michael of course found most promising.  

”Monocle had rated Marselisborg ReWater to be one of Aarhus’ most
distinctive landmarks”
As Michael walked down Tangkrogen, he came to an
open park leading to the waterfront and the marina. The only thing that interfered with the landscape
was some scattered glass buildings and a group
of children swimming and playing in some round
pools by the entrance. Between the buildings stood
visible water pipes and the buildings themselves were
named things like Phosphorus, Biogas, and Nitrogen (according to the resources that were extracted
from the water in each of the individual purification
tanks as he later learned). At first glance it reminded
him of the launch of Arla’s (Denmark’s biggest dai12
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ry company) new fully automatic dairy outside Aarhus,
which he had covered last month.    
  
By the main entrance of a blue building, Michael
was greeted by Monica Lake. He had been offered
a guided virtual tour of the plant, but reclined although
most visitors preferred this virtual ‘Water visit’. Mainly because it allowed visitors to see what the former
wastewater treatment plant had looked like in 2020 at
a time where, believe it or not, the round pools that
today were used for swimming had been open purification reservoirs where the filters had to be manually cleansed from all sorts of gross objects! The guide
also gave an insight into how a number of endangered
species and plants had returned to the bay in the last
30 years due to better wastewater treatment. However, Michael preferred to meet with Monica in person –
also to hear her story on what it meant to her to be
part of the international R&D milieu that had emerged
from Marselisborg ReWater’s test facilities (‘Sewer
Valley’ as the entrepreneurs called it when joking).  
“How long time can you spend?”, Monica asked him
in Swedish, which were her native language. Seeing
the interactive hologram in the lobby introducing
the many services of the building, Michael understood the relevance of the question. There was exceptionally much to discover in the 5-storey building where
‘blue, green and grey’ services were interwoven.   
The two ground levels were addressed to a public audience with an interest in water and utilization
of resources. Here you could build a simulated water circuit, or watch a ‘live’ purifying process enlarged
by a 1000 (a sight which reminded Michael of playing a game of war battle) or get information on how
you as a private house owner can manage and benefit

from the increased amounts of rain water caused by
climate change. You could also blend your own facial cream based on the seaweed grown on site and
used in the wastewater purifying process. There was
no doubt that Marselisborg ReWater wanted to meet
its mantra about being, “Water wise” in every possible way by offering its visitors new knowledge and a
new perspective on water, and making it interesting
enough for them to revisit.   
The middle levels were dedicated to startups and research. Although almost anything could be handled
online nowadays, a lot of people still found it irreplaceable to be surrounded by colleagues and have access to test facilities on a full scale wastewater treatment plant. Besides, it had been possible to work
out a favorable model for combining private and
public funding when Marselisborg ReWater was founded which meant that the residential startups had access to a network of powerful investors.  

”Sales within highly refined water
to small food suppliers were a
main revenue-earner for Aarhus Vand”
On the upper levels, Aarhus Vand had its corporate offices and staff rooms. However, the space was increasingly occupied by external companies due to the fact
that the work processes and operation of the plant
became more and more automated. And the mix of
internal and external personnel had turned out to be
work well – both the highly educated specialists in
Aarhus Vand and the foreign researchers and entrepreneurs benefited from working side-by-side.   

become extremely accurate in controlling the content
of the purified water, meaning that they could supply the exact quality of water needed. This was crucial to several whisky distilleries who, due to demands
on nature protection, were prevented from utilizing the
local springs in the Scottish Highlands. Likewise, Arla’s subsidiary for new Nordic food, Honest Food, had
a demand for designed water equivalent to the water
used when manufacturing local cheese at the smaller
Danish islands. Consequently, sales within highly refined water to small food suppliers were a main revenue-earner for Aarhus Vand in addition to the industrial symbiosis within heating and recycling of materials
that had been initiated with the neighboring harbor industries.
      
Michael left Tangkrogen both enlightened and exited. He had gotten a taste – in any sense – of what
the place had to offer and he liked what he had both
been seeing, eating and drinking. On his way out he
passed the “Tunnel of Love”. It was an amusement
ride made by a local entrepreneur in the big pipes
that used to manage cloud bursts, but now was obsolete as the rain water were managed locally due
to improved forecasting and intelligent water management. Now the pipes had been made into a tunnel where a specially designed train connected Marselisborg ReWater with the other sights of Aarhus City.
Well, why not, Michael thought, and purchased a ticket for a world of water that he a few hours earlier didn’t
knew of, but now found more and more intriguing.

After two hours Michael and Monica completed
their tour of the blue building, but they had still to visit
one important place: the micro distilleries and the micro dairies that were located in some of the buildings,
that had been left empty due to smart (it-support)
management of incoming water. Aarhus Vand had
Marselisborg ReWater | Innovation strategy

13

Ability to think ’deeply’

PRINCIPLES OF INNOVATION

PRINCIPLE 4: : EXPECT THE UNEXPECTED
As innovation challenges are too comprehensive
and complex to be solved by the existing players in
the water industry there is a need for inspiration and
knowledge from an outside perspective. Both from
external experts with an academic depth and ‘wild
cards’ with the ability to think cross-disciplinary.

Invited experts
Usual suspects

PRINCIPLE 1: 360 DEGREES’ ANALYSIS

Wild cards

The strategy is based on a 360 degrees’
analysis of the innovation potential related to
the creation of Marselisborg ReWater.

Ability to think ’widely’
Development

Test

Implementation

Invited
experts

//

Go / no go

//

Go / no go

PRINCIPLE 2: SEPARATE INNOVATION
AND CONSTRUCTION
It is expensive and difficult to innovate after
the detailed planning and construction has
begun. Innovating and testing is therefore
completed before we start building.

PRINCIP 5: PREPARE THE TRANSFERENCE
Marselisborg ReWater is to be realized in a fruitful
meeting between external knowledge and internal
knowhow from the people that can ultimately deliver
the plant. Ensuring interaction and collaboration
between the two, makes room for new ideas that
can be matured and made realizable.

Usual
suspects

Wild cards

PRINCIPLE 3: THE LEARNING PLANT
The ambition is not to build a plant that
stands unchanged for the next hundred
years. On the contrary we’re building a plant
that will constantly expand our knowledge
and therefore constantly can be improved.
We build for the needs that we know and
make room for flexibility in terms of what we
don’t know. And we think in short life cycles
within areas that undergo rapid technological
development or meet new demands.
14
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PRINCIP 6: ACTIVATE ALL SCALES
Focus

ReWater
The site

Effect

Marselisborg ReWater is a project unfolding on
multiple scales. Creating coherence between the
local site, the city, the region, and the Danish water
cluster will ensure a unique result.

Aarhus Town
Business Region
Aarhus
Danish Watercluster
Marselisborg ReWater | Innovation strategy
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PART 2
INNOVATION CHALLENGES

Innovation challenge #1
”How do we take advantage of the central location in
Aarhus and the site-specific potential of Tangkrogen?”

MARSELISBORG REWATER
- An invitation to solve difficult challenges
The goal is ambitious. And can not be reached with current solutions and ways of thinking. Therefore Aarhus
Vand invites water experts, entreprenerus and anyone, who can combine insights innovative thinking to solve
the following fifthteen innovation challenges.
The invitation applies to both actors who are already working with water and wastewater, as well as external
experts and ”wild cards” who can help rethink the design of the future treatment plant and its interaction with
nature, people and the city.
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Innovation challenge #6-8
“How are the resources from the sewage
and the residual sludge extracted by state of
the art technology?”

Innovation challenge #14
”How can Marselisborg ReWater both as a
plant and as a visitor center become a place for
water wisdom, where the water cycle is being
explored, sensed and understood?”

Innovation challenge #9
”How to develop a fully automated
wastewater treatment plant, where no
people are in contact with dirty and
dangerous material?”

Innovation challenge #13
”How can Marselisborg ReWater strengthen the
Danish water cluster internationally, and which
regional synergies with the food and ICT cluster in
Business Region Aarhus exist?”

Innovation challenge #12
”How can Aarhus Vand attract external capital
and co-owners?”
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Innovation challenge #2-5
“How do we increase the plant’s performance
by developing and utilizing ‘state-of-the-art’
technology?”

Innovation challenge #15
”How do we ensure that Marselisborg ReWater becomes
a good neighbour by opening up and sharing?”

Innovation challenge #11
”How can we optimize solutions and
cooperation in order to minimize waste
and compromise with quality?”

Innovation challenge #10
”How can Aarhus Vand increase its
revenues through symbioses and new
business areas?”

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #1
”How do we take advantage of the central location in Aarhus and the
site-specific potential of Tangkrogen?”
How do we utilize the site specific potential and the central location on Tangkrogen close to Aarhus centre,
where the harbor meets Højbjerg, Havreballe Skov, the beach and Marselisborg Marina? How do we make
sure Marselisborg ReWater becomes a local actor that contributes to the community with more than just
watertreatment?
The harbor area is facinating, because its industrial character is different from other urban environments. The
scale of the harbor is alienating, warehouses, cranes and the industrial layout captures our imagination and
makes us feel small and thougthful. The industrial environment makes us want to explore or refflect on our
every-day routine and bustle of life. There is room for a harbor area in a diverse city, but since the law on port
security came into force in 2009, the harbor area has been cut off from the public. It has also affected Aarhus,
where the majority of Østhavnen and the area along Sydhavnsvej is enclosed and creates a barrier between
the city and the water. The location of Marselisborg ReWater is situated between the enclosed harbor area
and a public green area on Tangkrogen and a popular marina.

Analysis: Tangkrogen bordering Aarhus Midtby, East Harbor,
forest and beach with a high concentration of recreational
activities. The central location means that Marselisborg ReWater
needs to be carfully changed eiyj respect of its surroundings.

Inspiration: Architectural competition on Amagerværket
As part of an architectural competition for a new power plant in
Copenhagen, Bjarke Ingels Group (BIG) visualized the energy
production for curious guests. The new additions were designed
as a large greenhouse in multi-colored glass. The color scheme
symbolized thermal radiation of heat release and production. BIG
did not win the competition, but it illustrates how to tell the story
of the treatment process.

Inspiration: The power plant in Randers Fjord has become the
city’s industrial landmark. The lighting on the chimney lights
up the dark bay water in the evening and is used as an art
installation.

Analysis: The limited space to realize the vision for both a
marina, event space and wastewater treatment plant suggests a
symbiosis in relation to land use.

Inspiration: The industrial harbor in Hamburg sets the stage
for a number of popular beach bars along the Elbe River. The
attraction here is the unloading of huge container ships around
the clock.

Case: Visiterdays are popular - here Aarhus Vands facility in
Marselisborg is open to the public. Biofos’ three treatment plants
Lynetten, Avedøre and Damhusåen in Copenhagen receives more
than 10,000 visitors a year, which testifies the large interest for
the city’s engine.

Solutions and key issues
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•

The City Engine
Not only children enjoy observing a bustling harbor and industrial work flows, also adults visit lookouts
and join guided tours of industrial environments. Marselisborg ReWater has the potential to facinate
and attract visitors by visiualizing and highligthing wastewater treatment – in different scales for
both observers and visitors. Marselisborg ReWater can soften the transition from the public area on
Tangkrogen to the enclosed, bustling harbor area. The city’s engine facinates us and inspires the city’s
residents and gives them a new respect and understanding of the water as a resource.

•

The Gate to Aarhus
Marselisborg Marina is currenlty the gate to Aarhus for the large amount of yacths entering the city.
Mols-Linjens ferry terminal will also be located in the East Harbor and Marselisborg Boulevard (And the
coming Marselis tunnel) will be an important transport link for the app. 2 million cars driving to and from
the terminal every year. In the future, Tangkrogen will become an infratructure hub for both arrival and
departure from Aarhus. Therefore, it will be important how Marselisborg ReWater presents itself and
how it is a part of the surroundings. The central location and function can be used to tell the story of the
transition towards a more sustainable use of water and how Denmark is ahead internationally when it
comes to water quality. The gate to Aarhus can become an important landmark.
Marselisborg ReWater | Innovation strategy
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THE PLANT’S PERFORMANCE
INNOVATION CHALLENGE #2
“How do we create a cleaner harbor, while we at the same time clean the
water from a growing city?”

In Aarhus, the population is expected to grow by 4,000 persons per year until 2060, which on top of general
centralization of treatment plants will impose greater demands for Marselisborg ReWater. At the same time,
the expectations for a cleaner harbor and bay area creating livability for plants, animals and people. It will
therefore be essential to avoid polluting the receiving waters with the increased phosphorus and nitrogen
discharges as a result of the population growth.
It must be considered to what extent, specific technology needs to be developed versus how flexible the
system needs to be and how existing technology can be replaced over time.

Case: Krüger: Renovation of Stavnsholt treatment plant, Farum
Stavnsholt treatment plant in Farum has during the last couple
of years been renovated so that it now exemplifies effective
treatment of wastewater with all the new technologies and
management systems. The treated wastewater is discharged
to the lake, Furesøen, and therefore complies with some of the
toughest requirements (0.1 mg /l) for emissions in Denmark.
Technology:
Biostyr® and Actiflo®.
Control: Starcontrol.

Case: Case: MBR anlæg – Henriksdal, Stockholm
A pilot project to test the MBR technology, taking into account
a load equal to Stockholm’s projected population in 2040, was
concluded in 2014. GE’s LEAPmbr technology which integrates
its ZeeWeed 500 membrane is an advanced ultrafiltration
technology that separates solids, bacteria and viruses from water
or wastewater.

Case: The new harbor bath in Aarhus is expected to open in the
summer of 2017

Case: The harbor baths in Copenhagen is made possible through
the construction of twelve underground retention basins, to keep
the wastewater from running directly into the harbor.

Case: Utrecht Nereda WWTP – Netherlands. Nereda offers
sustainable solutions for wastewater treatment. The natural
process treats the water with a patented technology without
using chemicals.
Technology: Nereda®

Solutions and key issues
When Marselisborg ReWater seeks to avoid polluting the harbor and bay area, these strategies can be
followed:
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•

Improved treatment: There is an expected potential in transiting from active sludge to other technologies
e.g. membrane filtration, granulated sludge process and biofilm reactor (MBBR). Since these treatment
processes are not well tested in Denmark it is unsure whether they are suited when handling the
calcareous water of Aarhus and Denmark in general. They might cause increased operation costs.

•

Less emission of diluted wastewater during rainfall

•

Alternate nitrogen removal in recipients (e.g. shallow lakes) upstream and that reduce inflow to the bay.

•

Improved tertiary treatment in order to purify micropollutants such as pharmaceutical compounds, trace
organics, micro plastics, hormones and pesticides which might be a purification requirement in the future.

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #3
”How do we support the constant change, flexibility to new demands and
system export through modularization?”

Technology and requirements are constantly changing. What we are thinking today does not apply tomorrow.
Micro plastics, medical residues, pathogens, endocrine and pesticides might be the substances we need to
treat in the future. Micro plastics, pharmaceutical compounds , pathogens, hormones and pesticides might be
the substances we need to treat in the future.Therefore, the task is not to build a finished plant, but to build
a learning machine, that will be able to meet the existing demands while at the same time being adaptable
and making us wiser. This requires a modular structure in which one part can be replaced (or tested) without
affecting the rest of the plant.
At the same time, Marselisborg ReWater must set new standards for treatment plants, and therefore Aarhus
Vand depends on an innovative water industry which is anchored internationally. Modularization allows system
export of the value-generating elements and thus supports companies in continuously investing in technology
development. It is therefore crucial that 10-20 % of the modular structure can serve as a ”test-bed”, where
development and test of new/optimized treatment processes can take place.

Case: Egå, Aarhus.
On Egå wastewater treatment plant there is pre-filtration with
SALSNES-filters which is made of eight filters that can reap
carbon. It is an example of a flexible system, which can easily be
added or if filters if needs change.

Inspiration: Sony Handycam.
Sony offers many different types of video cameras, but only a
few components are varying. This makes it effective to produce
a large range of products, while customers can replace and
upgrade critical components as the technology develops.

Inspiration: Danfoss valve platform.
Danfoss succeeded in optimizing the production of valves by
developing a modular product platform. This reduces the number
of components, which are only used in few valves, reduces
the production processes and increases the potential to reuse
components across different valve types.

Solutions and key issues
In the development of Marselisborg ReWater modularization needs to be considered, so:
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•

The treatment process can be upgraded continuously and meet future demands

•

Critical knowledge or technology can become independent business opportunities domestically and
internationally

•

On-going tests and demonstrations of new processes and technologies can happen

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #4
”How do we achieve energy and CO2 neutrality in the water cycle
throughout Marselisborg’s catchment?”

Today the existing treatment plant is 100% energy and CO2 neutrale (ie 100% net energy-production). But
in the new plant, where the catchments Aaby and Viby are added (which corresponds to 200,000 PE), it
will be challenging to maintain the energy and CO2 neutrality. With the existing plant it will only be possible
to achieve 40% net energy production. The wastewater from the two catchment areas mainly comes from
households with a lower mutrient content (carbon content) than today. Therefore it is more difficult to produce
energy from the wastewater.
The balance between water treatment and energy production and consumption is crucial for the development
of Marselisborg ReWater. Likewise, the ambition of energy efficiency in the processes must correspond to the
overall economy of the plant.

Solutions and key issues
Energy and CO2 neutrality for the Marselisborg catchment can be achieved for example through:

26

•

Energy efficient technology in all processes at the new plant.

•

Increased carbon utilization (see also innovation challenge #6), making it possible to produce energy from
less nutrient-rich sludge.

•

Adding nutrients to the sludge in the digester from other sources, for example organic industrial waste
or household waste. However, it is not necessarily the path Aarhus Vand wants to follow, since the plant
then will be competing with other biogas plants, which subside this type of waste today. In addition,
there should be completed a risk analysis in relation to the probability of the current industry in Aarhus
Harbor being there in 10-20 years, as it may have negative consequences for the energy balance if the
composition of the wastewater is changed significantly.

•

Purchases of renewable energy, for example inexpensive wind power.

•

The use of heatpumps for heating.

Marselisborg ReWater | Innovation strategy

Case: Billund BioRefinery, Denmark
Billund BioRefinery combines wastewater treatment with waste
management in a large biogas plant. The plant converts both
sewage sludge, organic household and industrial waste, as
well as manure and organic waste from agriculture to biogas.
An electrical ”mega heat pump’” which is connected to the
wastewater treatment plant in Frederikshavn will supply the
district heating system with heat.

Case: Power to Gas via Biological Catalysis, Denmark
Avedøre treatment plant is converted into a 1 MW plant, which
uses surplus wind energy to produce renewable gas for the
natural gas network. The power from wind turbines is converted
into hydrogen using water electrolysis when there is surplus
electricity in the grid. Subsequently, the hydrogen is combined
with CO2 and microorganisms, thereby forming methane, a gas
that can be distributed in the natural gas network. The picture
shows a gas engine at Marselisborg treatmentplant which
produces energi.

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #5
”How do we avoid odor problems when the plant is located in an urban
context?”

Marselisborg ReWater will be located just 100 meters away from the restaurants on the marina and an event
area used for many different cultural purposes. The plant will meet the legal requirements, but it is rare that a
treatment plant is located in an urban context close to public activities. Therefore, the expectation is that there
will be even stricter requirements in relation to odor than usually.
The challenge is to reconcile the need to avoid odor problems for users of the harbor while considering the
working environment on the plant. In addition, the handling of the odor problems needs to be balanced with
the energy consumption on the plant.

Frederikshavn treatment plant

Solutions and key issues
•

One option is to cover the odorous reservoirs. However, this might be a very expensive solution
since it will require ventilation, which is an energy-extensive process that will be added to the system.
Furthermore, it can create a bad working environment for those who maintain the reservoirs since the
odor will be more intense in the closed environment. The exhaust air will also need purification e.g. by
using active carbon but this is also an expensive technology.

•

Development of non-odorous processes.

•

Another option is to apply the air from the ventilation as an inflow to other processes, whereby the
requirements for the odor treatment will be less strict.

Covered slurry tank
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Hillerød utility’s new wastewater treatment plant:
The new wastewater treatment plant will be part of
the municipality’s future Climate park. Most of the
plant will be covered and will appear as a six-meterhigh hill seen from Lyngevej. The plant is therefore
a Danish example of how the odor problems are
handled in an urban context and the design is made
by the Danish architectural office C.F. Møller.

Marquette-Lez-Lille: An example of a covered
wastewater treatment plant, where there has been
made an investment in odor treatment. However, it
is an expensive and energy-consuming ventilation,
so the plant is not energy neutral.

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #6
”How to optimize the use of resources in wastewater?”
Carbon is a resource from wastewater, which can be used for phosphorus extraction, energy production and
nitrogen extraction respectively. Phosphorus extraction is currently at 30%, but the ambition is to raise it to
80% using carbon, so phosphorus will be a refined resource that comes out of the plant. The goal is, that
Marselisborg ReWater becomes 250% net energy-producing, and therefore carbon must be used to produce
biogas. Nitrogen is also potentially a resource that can be extracted by means of carbon. It is currently
unknown how much carbon will be needed for each process (And how much will remain in the sludge for the
subsequent processes). It will therefore be essential to learn more about the energy balance that optimizes
the use of carbon.
Solutions and key issues
To utilize the resources in the wastewater it will be essential to balance the use of carbon in relation to the
following purposes:
•

Phosphorus extraction is expected to reach 50% with a generation 2.0 struvite precipitation and
P-recovery plant, which is currently tested in Herning. Additionally, it is expected that there can be
extracted additional phosphorus from sewage sludge (and thereby raise the overall extraction to 80 %).
An alternative technology for phosphorus extraction can be a membrane-based plant.

•

The energy production is currently dominated by the delivery of excess heat and electricity to district
heating and the central electrical net. It is a lucrative business and there is a payback period of only 3-5
years. Energy production in the future could happen by upgrading more biogas to the central network,
or upgrading biogas to gas for the transport sector. This will require a different technology, where the
payback period will be affected by tax structures in the energy sector.

•

Nitrogen extraction is an unexplored topic, but we use a lot of resources to get rid of it. It is therefore
worthwhile investigating if it can be recycled.

The research project RecoverP: The project is working to
increase the phosphorus extraction from wastewater and convert
phosphorus to quality products targeted at agriculture and
industry. The project is anchored at Aalborg University.

Case: Struvite precipitation, Herning Denmark’s largest struvite
precipitation which extracts phosphorus from the wastewater
and turns it into environmentally friendly fertilizer. Without
phosphorus, plants and crops do not grow. But the scarce
natural resource is also challenging. For example, phosphorus
accumulates in pipes and pumps at the treatment plant as
the mineral ’Struvite’. The struvite precipitation in Herning can
recover the phosphorous struvite before clogging the pipes
and pumps. The system has been developed in a collaboration
between Herning Vand, Aarhus Vand, Horsens Vand and
Grundfos, Norconsult, Stjernholm and SEGES.

Case: Lynetten wastewater treatment plant, Copenhagen.
At Lynetten, the biogas is upgraded, so that it can be discharged
directly into the city’s gas network. In Aarhus, the challenge is,
that there is no town gas grid, so it will be necessary to distribute
gas differently.

In addition, wastewater can be used to extract the following resources:
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•

Biopolymers or bioplastic from the organic substances in the wastewater – At present it is difficult to see
the commercial potential, because it probably will require a Nordic manufacturer for the quantities to be
large enough, which does not currently exist.

•

Heavy metals and other precious metals can potentially be extracted, but the timeframe is likely to be +
10 years.

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #7

INNOVATION CHALLENGE #8

”How do we handle residual sludge so that it can contribute to the
circular economy?”

”How can different water qualities be included in industry symbioses?”

Residual sludge is a resource, which can be a part of the circular economy, and the ambition is, that the
residual sludge can be recycled, so that it will rank as high as possible in the waste hierarchy. So far, the
very nutrious residual sludge has been used as a fertilizer on farmland, but there is a risk of contaminating
the groundwater, raising demands on the quality of the sludge before it can be reused. Moreover, getting rid
of the sludge has been a cost for Aarhus Vand (approx. 6-8 million DKK/year or 0.8-1.1 million euros/year)
and therefore it could be interesting to develop ways in which the sludge can be upgraded to make it more
attractive for the recipient. In the residual sludge, there is still 30 % carbon left after dewatering, but the
carbon is difficult to access, and will likely need to be further processed to be a resource.

There could be a potential associated with using different water qualities for industrial processes. Thereby,
Aarhus Vand could deliver wastewater in lower quality than drinking water to the industry. Today the
industry on the harbor use seawater in some processes that do not require drinking water. Perhaps, the
industry can receive wastewater and thereby avoid having to treat more wastewater than necessary
to drinking water quality – and at the same time letting the seawater stay in nature. It will require more
clarification of the water demand in the harbor industry and possible operational challenges in the use of
sea water, which wastewater might be able to cope with. Conversely, water symbiosis between industrial
companies reduces the amount of wastewater led to the treatment plant.

In the extraction of resources from the residual sludge it will be necessary to balance the consideration of the
residue with the consideration of the consumption of resources for the processing operation. It is important to
avoid a situation.

Solutions and key issues
Different water qualities can be developed in relation to the following applications:

Solutions and key issues
The resources in the residual sludge can be used for:
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•

The remaining carbon can be used as a resource, for example as a growth medium for larvae or as a
fertilizer for biomass production.

•

Production processes where sludge can be used as a fuel subsidy to replace fossil fuels.

•

Bio fertilizer or as an input for building materials in the form of cement leca nuts

•

Central drying and/or incineration which makes it possible to retrieve phosphorus in sludge ash. However,
it is a resource-intensive process, and it will require a large area to establish an incineration plant.
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Case: Protein production using insects.
The Danish Technology Institute is currently investigating the
possibility that insects can transform leftovers into animal
protein. The proteins can be ”served” for both humans and
animals, and production from insect agriculture can be part of the
solution to the future protein deficiency.

Case: Faxe vandsymbiose
Faxe water symbiosis. Royal Unibrew, Faxe Kalk, Faxe
Water Supply and Haslev District Heating has identified two
symbioses with reclaimed water. Both symbioses reduce costs
for acquisition or purchase of water and energy and thereby
provides economic benefits.
1.

Surplus water from wells at Faxe Kalk used as cooling water
at Royal Unibrew as an alternative to expensive evaporation
of water for cooling.

2.

Water from preventive drilling at Faxe Water Supply is used
as up water at Haslev District Heating.

•

Use of reclaimed water rather than sea water for industrial processes, e.g. for washing, rinsing and
cleaning, cooling and heating, power and heat production.

•

Use of reclaimed water from industry to industry rather than challenging the water directly to the plant.

•

The development of designer water, which offers unique qualities targeted specifically for industrial
processes

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #9
”How to develop a fully automated wastewater treatment plant, where no
people are in contact with dirty and dangerous material?”
A treatment plant is inherently a dirty affair. And even though we have come far in improving the working
environment, there is still a number of working processes, where the employees have to perform work that
requires safety measures, e.g. cleaning mechanical filters and sand and grease traps in pre-treatment or in
connection with removing the algae in the cleaning basins.
Therefore, Aarhus Vand wants Marselisborg ReWater to be a fully automated treatment plant. The goal is to
eliminate all manual processes throughout the entire treatment process. In addition to making the work more
attractive for current employees, these actions shall in time help turning the treatment plant into a high-tech
workplace that attracts specialized and competent workers.

Self-cleaning surfaces on windows with nano treatment like
NanoCover.

Slaughterhouses where work processes today have been fully
automated.

Driverless cars, where a number of otherwise complex human
judgements are controlled by a computer by means of sensors
and built-in control, like Google use for their map registration

Concrete that heals itself when it breaks. Developed by the Dutch
microbiologist Hendrik Jonkers from the University of Delft.

Industrial robots optimize workflows in production.

If this goal is to be reached, it is important that the plant is designed for this purpose. So workflows are either
avoided completely or are prepared for sensors and robots to be incorporated.

Solutions and key issues
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•

What are the possibilities to avoid dirty workflows through redesign? The current treatment plant makes
heavy demands on mechanical precleaning. Would it be a possibility that the pre-cleaning could be
avoided by catching more items at the source (before mixing it with black wastewater), or by mechanically
decomposing the materials, so that it can be handled in the cleaning tanks.

•

What are the possibilities to ease the cleaning and maintenance through new materials and surfaces?

•

How can sensors and automated workflows (industrial robots) be incorporated, for the dirty work flows,
that despite optimal design, cannot be avoided?

•

Can the wastewater be made more ”thin” using enzymes or other substances, so that it sticks less to
other materials and thereby reduce the operating requirements?
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INNOVATION CHALLENGE #10
”How can Aarhus Vand increase its revenues through symbioses and new
business areas?”
The treatment plant changes character from just treating wastewater to extracting and utilizing valuable
resources. This opens the possibility for new business areas and symbioses. For example, the sale of
electricity, heat and biogas, extraction of resources such as heavy metals, phosphorus and plastic, or
cultivation of crops that both cleans and can be used for fuel or industrial production. Furthermore, one could
imagine that the water was to be treated more differentiated, so it would be optimized for different usesituations
The focus of this challenge is the commercial and marketing aspects by entering symbiosis. This should be
seen as a supplement to the technical aspects pinpointed in innovation challenge #6 – 8.

NikeGrind: How Nike has made a business of collecting their
shoes and turning them into materials for playgrounds, synthetic
lanes etc.

BioBag: Biodegradable garbage bags that cost more than regular
bags, because they are made of biomaterials. You will pay more
because both the production and the rest of the process is green.

Haribo: Haribo sells sugar water to beekeepers as part of the
Kalundborg Symbiosis.

Kalundborg Supply: Cultivating algae which can be used, for
example, fish oil, and cosmetics.

S. Pellegrino: Water is not just water.

Solutions and key issues:
We need clarification on which resource areas a viable business model can be established both medium term
(by the plant’s commissioning in 2026) and long term (2035). Key questions to uncover possible solutions are:
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•

Which resources are expected to be particularly scarce?

•

Where will it – from a user’s point of view – be a positive co-value, that the materials are sustainable and
extracted from a treatment plant?

•

Where are the obvious links between Aarhus harbor and Aarhus city in relation to local symbiosis?

•

Which business models makes it attractive for the customers to participate? How do we make a phasing
model, which has a low entry barrier but at the same time ensures a long-term commitment, so Aarhus
Vand does not dedicate a lot of resources to solutions, that no one buys?

•

How can we design the facility in a way, that allows for entrance fees or other visitor fees?
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INNOVATION CHALLENGE #11
”How can we optimize solutions and cooperation in order to minimize
waste and compromise with quality?”
Marselisborg ReWater is estimated to cost 1.6 billion DKK in 2016 prices (215 million euro). The estimated
amount is based on the unit prices, that characterize the market today.
As part of ensuring customers the lowest prices as well as promoting an overall efficiency in the industry,
Aarhus Vand expects that it is possible to implement savings compared to current practices without
compromising the quality – both as a result of the project size and the time available to identify efficiency
possibilities in collaboration with the industry. Aarhus Vand has through repeated cooperation’s made
significant improvements in other areas, and expects it to be possible to achieve similar effects by designing
the construction project, so repetition and learning is possible.
Solutions and key issues:
The goal is to identify and realize improvement potential throughout the design and construction process. Key
solutions/ issues in this context are:
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•

How can the plant and related workflows be designed smarter, so functions or workflows can be avoided
without compromising the overall functionality?

•

How can constructability and effective cost and time management be created through the use of digital
design and building methods?

•

Which options are there to optimize structures through modularization - both in order to increase the serial
production and to make it easier to make continuous adjustments in the operational phase?

•

How can cooperation with the client as well as on the construction site improve through partnering and
lean construction?

•

Which opportunities are there to improve the commissioning of the plant through ”hard and soft”
commissioning?

•

How can the expenses for building maintenance be reduced by incorporating robust materials and
designs?

•

How can the operating expenses decrease by incorporating sensors and control, that makes the plant use
and produce energy taking the total energy grid into account?
Marselisborg ReWater | Innovation strategy

Removing unnecessary variance and thereby increase serial
production and reducing complexity. (Example: Altan.dk reduced
the number of load-bearing bracket for hanging up balconies
from 17 to four. The remainder of the variance did not provide
value for customers and was not needed for static purposes)

Enhanced constructability through Virtual Design and
Construction where you can make collision checkups and
constantly see what changes mean for price and time. The
Danish contractor, NCC, used it to plan the prize winning
residential buildings on Krøyers Square in Copenhagen.

Improved planning and involvement on the building site through
lean construction.

Optimization of formwork and constructions through flexible
moulds, like they do at Odico Formworks.

Optimization through repeated collaborations.

Lean construction and optimization through repetition is a part of
the partnering concept in Aarhus Vand.

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #12
”How can Aarhus Vand attract external capital and co-owners?”
Today, wastewater treatment plants, sewerage and other ”water infrastructure” is owned entirely by Aarhus
Vand. It does not have to be this way in the future, and there may be a limit to what Aarhus Water can
finance. In a market with low rates of return on traditional assets the investors are looking for new investment
opportunities. For instance, pension funds’ time horizon and risk profiles match investments in infrastructure
that have a low but long-lasting and safe return. In addition to lower investments and liquidity pressures,
external capital and related ownership help to professionalize the utilities’ operational role. And last but not
least, external capital can help accelerate commercial-borne development for the benefit of Aarhus Vand as
well as growth and exports.
Solutions and key issues:
Active co-ownership of water infrastructure is still an untested option in a Danish context. The challenge is
therefore not only to find an investor, where there is a reasonable relationship between risk and return, but
also to develop the legal, organizational and financial model. Key questions in this context are:
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•

Which parts of the water structure is most suitable for co-investments? For example, it is particularly
obvious to invest in areas where co-investment can be expected to result in a performance boost, and the
return is not too dependent on external factors that are difficult for the investor to affect or control.

•

How can a rate of return that is attractive for both parties be achieved? The usual practice of obtaining
loans in KommuneKredit, a finance institution specialized in lending to local governments, is often
attractive in terms of interest rates (even when the guarantee payment to the municipality is included). So
when can an active co-ownership create added value and thus a profitable return?

•

In which legal construction is the ownership placed? Will the external investor for example co-own the
entire Aarhus Vand, or will a defined part of the infrastructure be segregated, for which investor will be
the main or full owner of? And will the pension fund prefer to invest directly in Aarhus Vand or indirectly
through a fund and an operator with this as its separate area?

•

How to organize cooperation on both a strategic and operational level? How active will the ownership be?
How to balance the power between the current municipal ownership and the future investors?

•

How can external ownership be made attractive, so there will be income streams to external investors
without it indirectly being financed by Aarhus Vand?
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Thames Tideway Tunnel: Establishing an independent
company (Special Purpose Vehicle) which is responsible for the
construction of a 20 km super sewer in London. The construction
will cost approx. 40 billion DKK (5,4 billion euros) and will be
100% financed externally with repayment through the water bill.
The picture is from Aarhus Vands facility in Marselisborg

Anglian Water (AWG-group): A utility which in 2006 was bought
by an international consortium of pension funds and investors
specializing in infrastructure.

Kalvebod Brygge: A 40,000 m2 office space for Banedanmark
and other public institutions put into reality through a Public
Private Partnership where a consortium consisting of consultants,
contractors and Nordea Pension Denmark is responsible for
building, operating and financing the construction during a 20year period.The partners of the winning team are A. Enggaard
A/S, Nordea Pension Danmark, Ejendomsselskab A/S, Arkitema
Architects, Arkitema Urban Design og MOE A/S. Illustration:
Arkitema Architects

SustainSolutions: Ventilation products financed by a fund, that
the Danish pension service provider, PKA, has dedicated for
this purpose. The customers do not own the products - they
commit themselves to submit a part of their energy savings to
the investor. An example of an ESCO-model completed with less
investment.
Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #13

Arla Foods amba, Bov ->
Extension of Bov Dairy’s wastewater treatment plant, so full
treatment and drains directly to the recipient is possible.

”How can Marselisborg ReWater strengthen the Danish water cluster
internationally, and which regional synergies with the food and ICT
cluster in Business Region Aarhus exist?”
It is crucial for Aarhus Vand to be a part of and contribute to cluster cooperation. Cooperation with other
utilities, businesses and knowledge institutions ensures long term efficiency and creates the conditions for
growth and exports. Aarhus Vand has a long tradition of partnerships and clustering, which among others is
reflected in 3Vand, a strategic collaboration between the leading utilities in Denmark - HOFOR, Vandcenter
Syd and BIOFOS. Aarhus is a key actor in the Danish water cluster. In Denmark, as the initiator and participant
in several research and development projects and as a pioneering example of usage of the latest technology.
Internationally, as the focal point for export oriented campaigns such as the Water Technology Alliance in
Chicago and San Francisco. Marselisborg ReWater must be a reference project, a test site, and a hub for
business and research cooperation, which accelerates this development. Marselisborg ReWater may also be
an opportunity to promote cooperation with other key business clusters in Business Region Aarhus – the food
cluster and the cluster for ICT and smart communities.
Solutions and key issues:
Central questions/possibilities in relation to strengthening the Danish water cluster internationally are:
• How can Marselisborg ReWater be a test-facility, where solutions can be tested and documented fast?
• Which services and organization must be built in order to get the most out of Marselisborg ReWater as an
internationally oriented showroom?
• How do we create a living environment where utilities, researchers, start-ups, established companies and
investors create the “Google of the water industry”?
Key solutions/ issues in relation to strengthening the regional cluster in a Danish water cluster:
• Which options are there to optimize the relationship between a central treatment plant and local treatment
in relation to industrial- and food production?
• How can resources in wastewater and other residual fractions from industrial- and food production be
extracted and refined?
• How can Aarhus Vand promote further food production for example through differentiated water qualities
for production?
• How can the Internet of Things be used to turn the plant into a smart actor in the total water, material and
energy system?
• Which opportunities are there in optimizing the users’ water consumption, the operation of the plant and
test and development through virtual and augmented reality?
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Agro Food Park: An example of clustering and business
development. The partners of the winning team are 3XN
Arkitekter, GXN Innovation, William McDonough+Partners, BCVA
and Urland.

<- The Partnership ’Water-free Dairies’ in 2014-15 conducted
a project focused on exploring the possibilities of developing a
water-free dairy plant. A report by the Nature Agency show that
the Danish dairies can save between 20-30% of their water, using
the right water saving techniques. An benefit of up to 30 million kr.
per year.

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #14

Water is several places the focal point for exhibitions intending to
educate about the history of water and the importance of water
to humanity. The Tokyo Water Science Museum has an exhibition
about the water cycle aimed at children and young people.
Similarly, Lisbon’s water supply, EPAL, has recently had some
sketces made by P-06 Ataliers of a museum of high architectural
quality. The exhibition’s subject and mode of expression flow
together in a blue stream which attracts the very young, and the
curious and design interested adults.

”How can Marselisborg ReWater both as a plant and as a visitor center
become a place for water wisdom, where the water cycle is being
explored, sensed and understood?”
Water is one of the most basic elements and one of the greatest joys in life. Nevertheless, we have spent
the last 150 years improving our engineerical ability on how to hide the water and our water management
systems underground. We have lost our basic ‘water wisdom’ and gained a simplistic understanding and use
of water’s many facets. It is time to change how the water industry is handling the water as a ”secret service”
and to raise awareness of the water cycle. Not only to create legitimacy for Aarhus Vand’s services, but also
because the solutions of the future within water handling and climate adaptation require the involvement of
citizens. Future resource scarcity requires an increased environmental awareness on citizen and business
level, and thought leadership and ‘water wisdom’ may help spread the responsibility awareness. In the future,
water needs to be a resource that creates greener and more liveable urban spaces, and wastewater must be
differentiated so the many types of water can be used in the industry, in the city and in the garden. Moreover,
the utilities are often subcontractors of both water supply and wastewater management for companies
that represent and communicate their own environmental values. The future requires great environmental
awareness both from costumers and the municipality of Aarhus that has ambitions to become a CO2 neutral
city in 2030. Marselisborg ReWater has the potential to become a symbol of the future sustainable transition,
and to achieve total CO2 neutrality in energy consumption in the treatment process from methane and nitrous
oxide evaporation, electricity, heat and transport.
Solutions and key issues
How can water handling become public knowledge instead of a secret service on the area on Tangkrogen,
and without it compromising the effectively and safety on the plant’s service areas. How can the plant in its
design communicate and contribute to an overall political agenda to make Aarhus CO2 neutral?
•

•
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The “Blue House” as an integrated exhibition space of Marselisborg ReWater
To get the story of water out of the city’s subconscious and into the light, one could make a Blue House
an exhibition and visitor centre, which unfolds the story of handling the water from a historical, scientific
and technological perspective. The blue house could provide greater knowledge about the water cycle
and water as a resource. The target group could be children, youngsters and their parents, but also
curious adults, who seeks inspiration for a more environmentally aware and sustainable life with water.
A public showcase:
The treatment plant could become a showcase for technology and solutions for a sustainable transition of
cities and a more careful handling of the earth’s resources. The solutions could for example be green roofs
on the plant’s buildings, solar or hydro power and it could be a vision for the development of a master
plan for the entire Tangkrogen, where SUDS could be showcased, and a place where housing association
and citizens can find inspiration on private sewerage systems.
Marselisborg ReWater | Innovation strategy

Green Lighthouse is a multifunctional and energy-producing
house designed by Christensen and CO. The house contains
among other things the student administration, a study, meeting
rooms and a lounge for the science faculty at Univeristy of
Copenhagen. The partners of the winning team are Christensen
og Co Arkitekter A/S, COWI og Hellerup Byg. Illustration:
Christensen og Co Arkitekter

The plant’s shared parking and service areas can be used to
manage rainwater and exhibit rainwater solutions to the public.
The various rainwater managament solutions communicates
the municipality’s and Aarhus Vand’s overall vision to handle the
rainwater locally and solutions can inspire and motivate.

sØnæs is a visionary climate project including water purification,
climate protection, recreational opportunities and nature is
considered. The idea that wastewater can seep through the soil
and having a positive influence on the natural value and provide
recreational opportunities can be transferred to a master plan for
the green areas on Tangkrogen.

Marselisborg ReWater | Innovation strategy
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INNOVATION CHALLENGE #15

The idea of reusing energy and creating direct and “democratic
value” for the residents and the tourists is a fundamental pillar
in Icelandic experience economy. The Blue Lagoon is a haven
for tourists after a long flight or during a stopover in Keflavik.
Also other Nordic countries have a lucrative business in the dark
winter months when spas as Båstad and Ystad in Sweden are
fully booked. Copenhagen also has ambitions to expand and
improve sauna facilities in the harbor.

”How do we ensure that Marselisborg ReWater becomes a good neighbor
by opening up and sharing?”
Tangkrogen is located near Marselisborg marina, the event space on Tangkrogen and beach, and within one
kilometer are Tivoli Friheden, Marselisborghallen, Ceres Park Arena, Aarhus cycling track, Jysk race course,
Marselisborg Castle and Memorial Park and Havreballe forrest, as with its proximity to downtown is a popular
destination for the Aarhus citizens. The name Friheden originates from the late 1800s, when the forest was
opened up to the public. Tangkrogen is located at the foot of the forest, and at the beginning of an attractive
coastline, which most people associate with leisure and pleasure. The limited space to realize the vision
for both the marina, the event space and treatment plant suggests that an interaction between the many
functions related to Tangkrogen’s location is explored. The ambition is to obtain multi-functionality in design
and land use, and build on the activities which are already linked to the area. Interaction with existing players
could be achieved through shared land and resource use such as lighting, energy and water.
Solutions and key issues
The limited space on Tangkrogen calls for an interaction with existing players in the area in relation to
resources and multifunctional areas. But how do you in practice take advantage of the seasonal activities to
have more space and how to invite the city inside?
The blue house as a water culture house and a resource center
The location close to Marselisborg marina, the beach and forest calls for the leisure activities that are related
to the harbor, and at the same time extend the season for movement and recreation. In Copenhagen, there
has been a great demand for winter swimming clubs for a long time, and even though Aarhus already has a
few active clubs, the demand will likely rise. A winter swimming club offers the opportunity to optimize the
space by inviting the city to swim in the months where the marina is less active. The energy production from
the plant can be used locally to create a water culture house and a recreation space in the winter months
and could attract commercial or public partners in the health sector by offering recreation on prescription.
In the summer, the energy from the treatment plant can be used for activities in the harbor. The austere life
on a yacht requires facilities on land such as toilets, hot showers, battery chargers, kitchens and space for
the preparation of boats for the winter season. Toilet, shower and changing rooms could therefore be used
throughout the year. The summer activities at the event area also requires the energy inputs in the form
of power and lighting, and Swim Centre facilities offers a commercial potential. Multi-functional design of
both horizontal and vertical surfaces could be an option. A shielding system could for example be used
for projecting films or other visual material that would support event activities. The Blue House could be a
place, where you can tap various types of water for local use in Marselisborg marina, in the remaining city for
irrigation of municipal street trees or for use in food production.
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<- The Lobster house at Klitmøller is shared between the Surf
Club NASA, the Biological Society of North Jutland (BFN) and
Thisted municipality. The house aims to unite the city with
sand, surf, beach and wind. It is multifunctional in the sense
that it is used for a wide range of outdoor activities and at the
same time houses a variety of municipal indoor events. It is
called the Lobster House because it was built where the local
fishermen used to land lobsters. The project is made by Force4
in cllaboration with Preben Skaarup Landscape Architects in
Thisted Municipality.

Jean Nouvel’s concert hall for DR, Denmark’s national
broadcasting corporation, is covered with a blue canvas for
projecting visual art or movies in the evening. The canvas gives
value back to the city regardless of whether you are going to a
concert or just passing by.
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