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NBS 4 Aquaponics

The sustainable aquaponics food production 
system combines fish and plant production. 

Being the Living Lab Dortmund-Huckarde‘s focal 
point, it combines implementing nature-based 
solutions (NBS) on post-industrial brownfields at 
industrial monument sites. 
Two identical 200 m² greenhouses are constructed 
on 1,200 m² area of former Hansa Coking Plant. 
Firstly, to technically develop the concept of 
aquaponics plants will be produced in the 
greenhouses. Food products are not marketed 
as in conventional models; the hydroponic beds 
are rented to interested citizens. The economic 
performance of aquaponics facilities is subject to 
a strong scaling effect, and sustainable business 
models could be developed for small to medium 
facility sizes. These allow at best interim use of 
already planned brownfield sites for several years. 
The aquaponic facility is operated and supervised 
by the project partners die Urbanisten and South 
Westfalia University of Applied Sciences (SWUAS) 
within the timeframe of proGIreg (2019-2023). 

Aim & goals

In comparison to existing aquaponics systems, this 
NBS focuses on social and technological innovation 
solutions using natural processes (fig. 1) to achieve 
circular economy effects, resource savings, 
educational and scientific offering:
• Producing food on post-industrial sites with poor 

soil or contaminated land
• Using natural fertilizers from fish waste 
• Higher productivity/m² than conventional 

farming 
• Potential to intensify urban-rural connections

Fig. 1: Nitrification process of aquaponics
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Lage und Umsetzungsstand Huckarde Living Lab, Dortmund
Status quo of Huckarde Living Lab, Dortmund
Living Lab Plan | Living Lab Vision map

Location:  Garden of St. Urbanus parish, Dortmund Huckarde

Description:  A 3,000 m² food forest - a self-sustaining woodland ecosystem designed for food 
production at the St. Urbanus parish. The food forest of St. Urbanus has been built during 
workshops with the community and serves as an example of how gardens in the city can be 
designed in a productive and environmentally friendly way.

Partners:  South Westphalia University of Applied Science, die Urbanisten e.V.

Other stakeholders:  the parish of St. Urbanus (landowner)

Ort:  Garten der St. Urbanus-Gemeinde, Dortmund Huckarde

Beschreibung:  Auf dem Gelände der St. Urbanus-Gemeinde in Huckarde entsteht 
auf einer Fläche von 3000 m2 ein Waldgarten, in dem vorwiegend essbare Pflanzen 
in mehreren Vegetationsschichten angepflanzt werden. Der Waldgarten ist ein 
Beispiel, wie Gärten in der Stadt produktiv und umweltgerecht gestaltet werden 
können. Er wird in mehreren Workshops von der Gemeinde aufgebaut.

Partner:  Fachhochschule Südwestfalen, die Urbanisten e.V.

Weitere Akteure:  Kath. Kirchengemeinde St. Urbanus

NBS 3 – Waldgarten in St. Urbanus NBS 3 – Food Forest in  St. Urbanus

© die Urbanisten e.V.
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Location:  at serveral locations in Dortmund Huckarde

Description:  At the sites of the NBS 3 and NBS 4 implementations and at several locations in 
Huckarde, pollinator-friendly plants have been seeded. The selected sites are close to each 
other to eventually form a biodiversity pathway. This benefits both humans (color, scent, 
contemplation) but also enhances the biodiversity within the area by allowing insects to 
migrate easily between the different patches.

Partners:  South Westphalia University of Applied Science, die Urbanisten e.V.

Other stakeholders:  City of Dortmund, Department of Green Spaces, N.A.B.U. (environmental 
association), allotment association „Glückauf Hansa“

Ort:  an verschiedenen Orten in Dortmund Huckarde

Beschreibung:  An den Standorten der NBS 3 und NBS 4 sowie an mehreren 
Orten in Huckarde werden Pflanzen für Bestäuberinsekten ausgesät. Die 
einzelnen Standorte sind miteinander verbunden, so dass sich die Insekten 
einfach zwischen den verschiedenen Grundstücken hin- und her bewegen 
können. Darüber hinaus profitieren auch die Menschen von der visuellen und 
ökologischen Aufwertung.

Partner:  Fachhochschule Südwestfalen, die Urbanisten e.V.

Weitere Akteure:  Stadt Dortmund, Grünflächenamt, N.A.B.U., Kleingartenverein 
„Glückauf Hansa“

NBS 8 - Biodiversität für Bestäuberinsekten NBS 8 - Pollinator biodiversity

© City of Dortmund

Location:  landfill Deusenberg, Dortmund Huckarde

Description:  Since the closure of the site in 1992 and its subsequent recultivation, the former 
Deusenberg landfill site has developed into a popular local recreation destination. The hill 
is almost exclusively accessible from the east, which means that it is not well connected to 
the Huckarde settlement. For many years, the citizens of Huckarde have wanted to improve 
access to the Deusenberg. Therefore, a barrier-free path connection has been built at the 
south-eastern foot of the slope.

Partners:  City of Dortmund, Department of Urban Renewal

Other stakeholders:  Dortmund waste management company (advocate), 
Emschergenossenschaft

Ort:  Halde Deusenberg, Dortmund Huckarde

Beschreibung:  Seit der Einstellung des Betriebs 1992 und der anschließenden 
Rekultivierung hat sich die ehemalige Mülldeponie Deusenberg zu einem 
beliebten Naherholungsziel entwickelt. Die Zugänglichkeit auf die Halde besteht 
fast ausschließlich von Osten; an den Huckarder Siedlungskörper ist die Halde 
daher nicht gut angebunden. Seit Jahren besteht der Wunsch der Huckarder 
Bürger, die Zugänglichkeit auf die Halde zu verbessern. Daher wurde eine 
barrierefreie Wegeverbindung am südöstlichen Hangfuß gebaut.

Partner:  Stadt Dortmund, Amt für Stadterneuerung

Weitere Akteure:  Entsorgung Dortmund GmbH (EDG GmbH; Sachwalter), 
Emschergenossenschaft

NBS 6 - Verbesserte Zugänglichkeit von Freiflächen NBS 6 - Accessible green corridors

© die Urbanisten e.V.

Location:  Hansa coking plant, Dortmund Huckarde

Description:  On a site of the old Hansa coking plant two greenhouses are built for scientific 
purposes in which perspectively fish and vegetables will be produced in a circular system 
(aquaponics). The concept of aquaponics will be advanced technically. As the ground is 
contaminated constructional protection measures and soilless cultivation will occur. Transfer 
paths of harmful substances will be examined in the produced food. 

Partners:  die Urbanisten e.V., South Westphalia University of Applied Science, Aquaponik 
Manufaktur GmbH, Citybotanicals GmbH

Other stakeholders:  The Foundation for the Preservation of Industrial Monuments and 
Historical Culture (landowner)

Ort:  Kokerei Hansa, Dortmund Huckarde

Beschreibung:  Auf einer Fläche des Industriedenkmals Kokerei Hansa entsteht 
eine wissenschaftliche Versuchsanlage, in der perspektivisch Fisch- und 
Pflanzenzucht in einen Kreislaufsystem vorgesehen sind.  Aquaponik heißt dieses 
Kreislaufsystem, welches dazu beitragen kann, die Menschen in der Stadt mit 
gesunder und umweltschonend produzierter Nahrung zu versorgen. Die Anlage 
dient zur Optimierung technischer Aspekte und zur Analyse, ob sich aufgrund 
kontaminierter Böden trotz baulicher Schutzmaßnahmen und bodenfreiem Anbau 
Schadstoffe in Nahrungsmitteln einlagern.

Partner:  die Urbanisten e.V., Fachhochschule Südwestfalen, Aquaponik 
Manufaktur GmbH, Citybotanicals GmbH

Weitere Akteure:  Stiftung Industriedenkmalpflege und Geschichtskultur

NBS 4 – Aquaponik NBS 4 – Aquaponics

© City of Dortmund

Location:  Gustav-Heinemann-Park, Dortmund Huckarde

Description:  Publicly accessible movement elements which invite citizens of different age 
groups to playfully try out and which offer a health-promoting balance to predominantly 
sedentary activities in everyday life.

Partners:  City of Dortmund, Department of Urban Renewal

Other stakeholders:  City of Dortmund, Department of Green Spaces, Gustav-Heinemann-
School, Huckarde Associations

Ort:  Gustav-Heinemann-Park, Dortmund Huckarde

Beschreibung:  Öffentlich zugängliche Bewegungselemente, die Bürger 
verschiedener Altersgruppen zum spielerischen Gebrauch einladen und die einen 
gesundheitsförderlichen Ausgleich zu überwiegend sitzenden Tätigkeiten im 
Alltag darstellen.

Partner:  Stadt Dortmund, Amt für Stadterneuerung

Weitere Akteure:  Grünflächenamt der Stadt Dortmund, Gustav-Heinemann-
Gesamtschule, Huckarder Vereine

NBS 1 – Sportangebote im Gustav-Heinemann-Park NBS 1 – Sports infrastructure within Gustav-Heinemann-Park

Zur Stärkung des sozialen Zusammenhalts und der Identifizierung mit dem Stadtteil sollen in Huckarde neue Grüne Infrastrukturen entstehen und die 
Angebote an die Bevölkerung sich gärtnerisch zu betätigen, verbessert werden.
Implementing Green Infrastructure and gardening activities to improve the social situation and to foster identity within Huckarde. 

Beteiligung der Bürgerinnen und Bürger bei der Planung und Unterhaltung von „grünen Projekten“.
Involving citizens in the design and management of projects with nature based solutions.

Beförderung von neuen Geschäftsmodellen, die auf der Idee einer natürlichen Kreislaufwirtschaft beruhen.
Promoting new professionalism and business models based on natural solutions of circular economy.
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Target groups (beneficiaries)

• interested citizens including families in 
Huckarde and one-person households,

• students of schools and university 
from Huckarde district, Dortmund and 
beyond

Stakeholder constellations 

Main responsible partner 

The NGO Die Urbanisten 
responsible for:
• preparing building 

permission in cooperation 
with an architectural firm, 

• pre-implementation and 
implementation phases,

• organizing future workshops 
to introduce the facility to 
the general public within the 
timeframe of proGIreg until 
May 2023

• co-guarantee the continuity 
of this NBS over time

ProGIreg partners involved 

South Westphalia University 
of Applied Science (SWUAS) 
responsible for planning, 
economic viability, technical 
and organizational hurdles, 
operational optimization 
of aquaponics. Also,  
environmental monitoring of 
the aquaponics system and 
collaborating in dissemination 
incl. conference, international 
trade fair, scientific papers.  

Aquaponik Manufaktur GmbH 
developed sizing and technical 
planning in collaboration with 
SWUAS: Aquaponics filter, piping 
design and operational mode 
of the system for maximum 
flexibility when running. 
Optimize the technology 
readiness level (TRL) of the 
aquaponics in collaboration 
with SWUAS

Heitro: supported the concept 
in early development stages.

Department of Urban Renewal, 
City of Dortmund proposed 
the Hansa Coking Plant site, 
supported in obtaining building 
permission and facilitated 
communication between 
NBS partners and other city 
departments involved during 
the planning process

Other stakeholders involved

Department of Urban Planning 
and Building Regulation 
(Stadtplanungs- und 
Bauordnungsamt), City of 
Dortmund
• Granting building permit - 

Foundation for the Preservation 
of Industrial Monuments and 
Historical Culture (Stiftung 
Industriedenkmalpflege und 
Geschichtskultur, IDS)  

Site owner - renting and extending 
the rent contract beyond the  
proGIreg timeframe to guarantee 
continuity.
• Mense (Architectural Firm): 

jointly preparing building permit 
application with project partners

• Ahlenberg (Consultant 
Engineering firm): soil 
contamination test

• Geotechnik Institut Dr. Höfer 
GmbH & Co. KG: Monitoring 
construction phase for ground 
cover layer

• Glass Tiefbau GmbH 
(construction company): 
construction preparation work

• Exner grüne Technik (greenhouse 
construction company)  

• N.N.: testing produced plants 
quality for ration of toxic gases 

• Team of the International 
Garden Exhibition, IGA 2027 

NBS Fact Sheet - Community managed aquaponics system  
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Co-design activities, stakeholder engagement, and pre-implementation activities 

Planning and preparatory activities 
(administrative and technical 
procedures)

The Hansa Coking Plant site was proposed by the 
City of Dortmund. Its unrivaled location in the Living 
Lab and during International Garden Exhibition 
IGA 2027 offers maximum public visibility given its 
historical significance and high visitor numbers, 
despite obvious soil contamination issues. 
As a prerequisite for signing the contract, the site 
owner (IDS) demanded a deposit of 10,000 € from 
Die Urbanisten. Due to limited financial resources 
as a small NGO, the University of Applied Sciences 

South Westphalia became official tenant by 
signing the contract in February 2020, thus solving 
the stalemate. Otherwise the City of Dortmund had 
also taken a political resolution to pay the deposit.

The contaminated soil on-site has posed a 
number of challenges in the process of obtaining 
building permission. Despite aquaponics being 
soil-independent, further backfill was necessary. 
The contaminated soil is remaining on-site and 
only secured by a top soil layer, prohibiting any soil 
interventions. 

The complex technical, administrative 
and legal procedures for this NBS 
limited the  involvement of citizens 
in the early stages of the co-design 
process. However, intense stakeholder 
exchanges took place between local 
authorities, academia and aquaponics 
manufacturers, technicians and land 
owners.

Implementation budget

Total implementation budget: 
ca. 243,500 € 

proGIreg funding:   199,500 €

Die Urbanisten:        137,000 €
FH SWF (SWUAS):      62,500 €
City of Dortmund:    44,000 € 
(overhead proGIreg fund) 

NBS Fact Sheet - Community managed aquaponics system  
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Co-design and engagement activities 

Co-design activities were necessary with various 
stakeholders. The landowner of the coking plant 
was engaged in the process since the first co-
design workshop in December 2018. 
• die Urbanisten prepared the aquaponics 

building permission application in collaboration 
with an architectural firm to the Department 
of Urban Planning and Building Regulation 
at the City of Dortmund. To meet all legal 
requirements, several meetings with respective 
involved departments of the City of Dortmund 
were necessary in order to work out licensable 
solutions.

• During construction phase, intense 
communication with project partners, involved 
companies and the site owner took place to 
ensure that all interests and necessities were 
met.

• Onsite meetings with representatives of other 
development projects such as IGA 2027 future 
perspectives for the aquaponics facility were 
envisioned creating synergies with other projects 
beyond proGIreg.  

• Adaptations of the rent-a-raft business model 
are explored: citizens can rent microgarden 
units for producing own food but no need in 
having an allotment garden. Plants are watered 
and cared for and are very productive.

Key achievements and implementation results 

Given planning an aquaponics system of this size 
for the first time, the planning and construction 
process has been an inter- and transdisciplinary 
learning process lasting four years. Intense 
communication, information exchange with all 
involved stakeholders were necessary to meet 
complex organizational, administrative and legal 
aspects and to overcome financial constraints. 
This meant significant adjustments to the concept 
and operating model throughout the building 
permission process to work out realizable solutions.  
Key achievements include:
• Gain of knowhow to implement aquaponics 

innovative solution and food production on 
contaminated industrial sites 

• Conception of energy optimization of 
aquaponics facility 

• Social innovation of renting rafts inside the 
facility (rent a raft approach) 

Critical implementation issues 
and barriers encountered 
  
Several administrative and technical barriers were 
met during the implementation process. 
• Building permit was mandatory. After several 

feedback loops, the building application was 
submitted in November 2020, requiring major 
conceptual changes and operating model on 
EU research project level. 

Challenges: Building permission for foil 
greenhouses could not be granted for public use 
given structural design is certified for agricultural 
uses only, requiring additional calculations of the 
building‘s structure and load-bearing capacity, 
hampering co-design activities. 
> Solution: adopt „rent-a-raft“ concept, allowing for 
workshops outside the greenhouse and venues at 
Hansa Coking Plant. 
• Gaseous emissions from contaminated soil at 

the aquaponics site required an impermeable 
foil underneath the greenhouses and additional 
food analysis for harmful substances 

> Solution: food analysis regarding harmful 
substances will be done
•  Challenge: Increasing construction costs of 

around 90,000 €. 
> Solution: In February 2021, funding gap was 
secured by budget shift of c. 90,000 € between 
project partners (~ 1/3 of overall costs, e.g. 
construction of contamination-proof foundation 
71.000 €, experts 15.000 €).
• Challenge: 15 months implementation time 

frame, human resources 
Necessary, but time-consuming preparations pre-
construction until end 2021 led to  shortage of left-
over operation time (expected June 2022 to May 
2023).
Personell shortage solved by budget shifts until 
May 2023.

Synergies with other proGIreg activities 

NBS 8: Pollinator diversity by 
planting pollinator-friendly species 
around the aquaponics facility

Work Package 4: NBS monitoring and assessment 
(General questionnaire, air quality and air 
temperature, economic and labor impact 
questionnaire, environmental footprint).

NBS Fact Sheet - Community managed aquaponics system  
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Maintenance & Sustainability beyond 
proGIreg

During proGIreg, Die Urbanisten and SWUAS are 
jointly managing and running the facility. The 
operation will be continued by SWUAS until the 
end of the International Garden Exhibition in 2027 
(aquaponics facility is located in the main exhibition 
area). IGA will co-manage and maintain the facility. 
Research is conducted into a low-tech heat storage 
system based on water tanks to improve energy 
optimization of aquaponics greenhouses.

NBS benefits and co-benefits for the 
Living Lab Dortmund-Huckarde

The NBS has been an experimental testbed for all 
stakeholders involved, providing a steep learning 
curve. Soil-less aquaponic systems can utilise 
spaces e.g., contaminated brownfields for urban 
regeneration otherwise not usable. Resource 
efficient food production can enhance food 
security of the neigbourhood providing fresh 
products, thus reducing food transport emissions 
and lowering the CO2 footprint. If operated with 
the right business model, medium scale systems  
may create and support the local economy.
Medium and small scale systems can foster and 
support community cohesion through the rent-a-
raft model. Being part of the IGA 2027 will further 
strengthen local identity. 

Communication 
activities

• Die Urbanisten organized  
workshops about aquaponics in several 
Dortmund schools: students could build 
and operate their own school aquaponics 
system with the goal among others 
to establish interest and cooperation 
options for the ”Hansaponic” system.

• Presenting the aquaponics facility during 
the VertiFarm trade fair about future 
vertical farming in Dortmund in Sep 27-29, 
2022

• Communication through social media 
channels 

 project homepage

NBS 4 benefits and co-benefits

NBS Fact Sheet - Community managed aquaponics system  

Links with other external projects or activities

• The facility is likely to further developed and 
operated through the international research 
project INCiTiS-Food, coordinated by SWUAS 
until 2026.

• International Garden Exhibition IGA 2027.
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