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The main object ives of DESSIN are to demonstrate and 
promote innovat ive solut ions to water-related challenges 
with a focus on water quality issues and water scarcity, as 
well as to develop and demonstrate a methodology for the 
valuat ion of ecosystem services (ESS) as catalyzer for 
innovat ion in water management. To this purpose, DESSIN 
has launched demonstrat ion projects of innovat ive 
solut ions that are integrat ing technological, monitoring, 
modeling and management approaches for a more 
resource-efficient and competit ive water sector in Europe. 
Moreover, an evaluat ion framework has been developed 
and is current ly being applied, to valuate changes in 
ecosystem services of water bodies that result  from 
implementat ion of these solut ions. The framework also 
assesses the sustainability of these solut ions.

By adopting this twofold approach, it  will be 
demonstrated how innovat ive solut ions integrated in the 
water cycle can increase the value of the services 
provided by freshwater ecosystems while assuring 
sustainability, thus generat ing addit ional incent ives and 
arguments for their market uptake and pract ical 
implementat ion. This will support innovat ion and 
competit iveness in water management by enabling a more 
informed select ion of the most promising solut ions, in 
regards to their impact on the water body and their 
economic implicat ions. 

DESSIN faces the last year of work with plenty of confidence after a successful project 
meeting celebrated in Barcelona late January
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The whole project is centered around a suite of carefully 
selected demonstrat ion sites across Europe, (Emscher - 
Germany, Hoffselva ? Norway, Westland ? Netherlands, 
Athens ? Greece, Llobregat ? Spain), representat ive of 
global major water challenges, where public and private 
water management organizat ions and end-users, 
technology providers (SMEs), support ing researchers, 
technical development experts and relevant public 
authorit ies were brought together to demonstrate this 
approach.

Main achievements for the third year of the project were to 
finalize the overarching project features, such as the ESS 
Evaluat ion Framework, to finalize init ial research and 
technical development work that is needed to actually start  
the demonstrat ions, and to cont inue with act ivit ies needed 

as constant support to those demonstrat ion case studies. 
Another important act ivity within this period has been to 
disseminate and exploit  first  DESSIN results and to support 
the SMEs with regard to the market uptake of DESSIN 
solut ions, once they are ready and fully demonstrated or 
validated. 

The second periodic meeting took place in month 37 of the 
project  (25-27 January 2017) in Barcelona, hosted by 
Cetaqua in the headquarters of Aigües de Barcelona, where 
issues related to the general progress of the project were 
discussed. In the meeting the different partners presented 
the innovat ions implementat ion success and came to the 
conclusion that the most important challenge for the final 
year of the project is to bring the demonstrated innovat ions 
to the market. 

Main achievements for the third year of the project were to finalize the overarching project features, 
such as the ESS Evaluat ion Framework, to finalize init ial research and technical development and to 
cont inue with act ivit ies needed as constant support to those demonstrat ion case studies.
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The DESSIN consortium visited the Llobregat Demo Site

DE
SS

IN
  /

  A
NN

UA
L M

AG
AZ

IN
E 2

01
7

03

www.dessin-project.eu

01 DESSIN Project: a last year of challenges ahead



What  does your PhD consist  in?

The PhD-thesis is t it led ?Increasing freshwater recovery upon 
aquifer storage? and is on aquifer storage and recovery (ASR) 
using groundwater wells, which can provide a robust, 
cost-effect ive, and sustainable freshwater supply. It  gives a 
broadened scient ific understanding of the performance of 
ASR in brackish-saline aquifers. For instance, it  describes 
how one could map the a priori indicat ion of ASR 
performance in coastal areas. It  also shows that a potent ial 
increase in freshwater recovery can be attained by 
implementing dedicated well configurat ions at ASR-systems 
in brackish-saline aquifers. 

How did you confirm this thesis? 

This was confirmed during field pilots using mult iple part ially 
penetrat ing wells (MPPW) and horizontal direct ional drilled 
wells (HDDWs). These dedicated well configurat ions are 
primarily based on an increased vert ical control on 
freshwater inject ion and recovery, opt ionally complemented 
by intercept ion of deeper brackish or saline groundwater. 

What  can be achieved by this approach?

The findings in this thesis provide important means to 
achieve a local, self-reliant freshwater supply especially in 
coastal areas using temporally available freshwater sources 
via ASR. In these areas, which suffer most from decreasing 
freshwater availabilit ies and growing demands, ASR can now 
become a viable cost-effect ive freshwater management 
opt ion, whereas it  was previously neglected due to the 
limited success of convent ional ASR systems. 

Koen Zuurbier is a scient ific 
researcher in the Geohydrology 
team of KWR Watercycle 
Research Inst itute, holds a 
master?s degree in applied 
environmental geosciences and 
is specialized in groundwater 
monitoring and modelling.  On 
May 10th 2016, Koen Zuurbier 
obtained his doctoral degree at 

the TU Delft  on his findings during his research related to the 
DESSIN project.

What  regions did you focus your research on and why?

The main focus was on the Dutch delta, where the 
research was part  of the Knowledge for Climate 
programme. This may sound surprising, since it  is blessed 
with regular rainfall and inflow of freshwater from major 
rivers. However, even here we are experiencing 
more-and-more longer droughts, which leads to shortage 
of especially high-quality irrigat ion water in the 
hort icultural sector. As we allow an immense volume of 
high-quality rainwater to be discharged to sea in the 
winter season, we wanted to find out how storage of this 
rainwater in brackish aquifers could bridge the mismatch 
between water availability and demand. Looking abroad, 
however, this mismatch is a common phenomenon, so the 
outcomes are applicable worldwide. 

 

DESSIN scient ist  Dr. Koen Zuurbier (KWR) graduated at  TU Delft  on findings from the West land demo site 

02 Interview with Koen Zuurbier

Koen Zuurbier in front of the crowd at the Westland Demo Site
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How does it  link with the DESSIN research and 
invest igat ions?

In the PhD-research, we came up with the hypothesis that 
intercept ion of the brackish water below the injected 
freshwater would be beneficial for the (shallow) recovery 
of freshwater. At the same t ime, this intercepted brackish 
water could be used to produce addit ional freshwater via 
reverse osmosis (RO). We call this ASRO (combinat ion of 
ASR and RO). This way, the robustness of the ASR-system 
would increase significant ly, while this form of brackish 
water reverse osmosis (including re-inject ion of the 
removed salts into a deeper aquifer) does not lead to 
salinizat ion of the groundwater system. The latter is due to 
the infilt rat ion of the freshwater surplus, which generally 
equals the net abstract ion of freshwater during droughts. 
The system is in ?balance? while providing an ecosystem 
service. Therefore, it  fits nicely in the DESSIN project, 
where we closely evaluate the hypothesis.

Your PhD was related to an 
alimentary business. How will 
your improvements affect  the 
market? Do they have immediate 
impact?

Yes, we see a rapid uptake of the 
concept on the nat ional market, 
where new greenhouse areas at 
least consider the technique, and 
often decide to implement it , too. 
Another main driver for market 
uptake is a future ban on brackish 
water reverse osmosis in the 
current form (without infilt rat ion of 
freshwater in winters), which often 
does induce salinizat ion of the 
groundwater system. ASRO 
provides an elegant and sustainable 
alternat ive, with limited impact on 
the companies? operat ions. Koen Zuurbier received his doctoral degree on May 10th, 2016

"We are making important  steps to bring the 
outcomes of the pilots into pract ice at  
replicat ion sites"

05
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What  are the immediate and future applicat ions of your 
research? 

Right now we are making important steps to bring the 
outcomes of the pilots into pract ice at replicat ion sites. Most 
often, these are large greenhouse clusters (100 ? 500 
hectares) which are newly developed and want to integrate 
a robust and reliable freshwater supply, without claiming a 
large area aboveground. However, we are also exploring the 
potent ial for urban areas. We already see that ASR can also 
add a very important component in the urban water cycle 
(retent ion, storage, recovery), a cycle which is now cut off by 
rapid rainwater run-off.  

In what  way is your approach innovat ive? 

Although attempts to store and recover freshwater 
surpluses on a small-scale were made in the eight ies already, 
the design of the groundwater wells was too rigid for 
successful recovery in brackish aquifers. Injected freshwater 
moved to the top of the aquifer due to its lower density and 
it  was hard to recover. The approach we developed and 
studied was based on an increased control on the points of 
infilt rat ion and recovery, which was hardly applied or 
studied before. So, we piloted more dedicated and flexible 
configurat ions to recover significant ly more freshwater 
upon aquifer storage.

02 Interview with Koen Zuurbier



03 How to invest in the water sector?

In September 2016, the DESSIN project released the ESS Evaluat ion Framework, a methodology that assesses and analyses 
ecosystem services changes once a measure/solut ion is implemented and provides the necessary data for the decision-makers 
(administrat ions, companies? ) to choose the best opt ion when invest ing in projects. One of the core aims of the methodology is 
to make decisions more transparent and easier to communicate.

The DESSIN ESS EVALUATION FRAMEWORK will support evaluat ion, planning, design and development of new solut ions 
before being implemented in water management. The methodology incorporates elements of main ecosystem services 
typologies (CICES and FEGS-CS) and integrates exist ing schemes like the concept of Drivers-Pressures-State-Impact-Response 
(DPSIR) to improve the DESSIN method.

The case of Barcelona  

Barcelona was taken as one of the case studies to develop the DESSIN ESS Evaluat ion Framework. The city is in need of an 
alternat ive to the main sources of water: the rivers Llobregat and Ter. For this reason, the aquifers of the Llobregat deltas were 
selected. However, the aquifers of the Llobregat deltas are a limited source. The DESSIN framework enabled to ident ify and 
compare both opt ions with regard to the beneficiaries and actual monetary benefits of the ecosystem services.

The ESS DESSIN Framework approach
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04 Demonstration, documentation and evaluation at the 
Westland demonstration site
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The DESSIN Westland demosite for aquifer storage and recovery in combinat ion with reverse osmosis (ASRO) is a unique 
site to demonstrate, document and evaluate this water innovat ion.

Demonst rat ion 

Plenty of scient ists, policy makers and water users find their way to the Westland site. For instance, a meeting was 
organised together with the Rabobank (financing most Dutch hort iculturists) at September 16th in 2016. During this 
meeting interested agriculturists from the area visited the site for presentat ions on the technique, but also on interest ing 
ways to finance this type of sustainable innovat ion. A delegat ion from Vietnam was welcomed on October 13th, while on 
October 24th delegates from the Gulf Cooperat ion Council visited the site to explore its potent ial for the Gulf States. Both 
regions suffer from saline groundwater and a lack of storage opportunit ies aboveground. These latter visits were arranged 
together with the Netherlands Enterprise Agency (RvO). 

Documentat ion 

Having a demosite also enables a realist ic documentat ion of the funct ioning of innovat ions. For instance, the contribut ion 
of the ASRO to the addit ional water supply of the greenhouses (on top of the rainwater stored in aboveground reservoirs) 
was examined. In 2016, most of the required high-quality irrigat ion water was supplied by ASR, which means it  was 
rainwater that could be direct ly used for irrigat ion after aquifer storage. Around 25% of the irrigat ion water was produced 
by desalinat ing the mixed brackish water/rainwater, abstracted from the Freshkeeper well. During longer droughts, 
addit ional freshwater was produced with the RO-system that formerly provided all of the addit ional water by desalinat ing 
brackish water. This system also uses a mixture of rainwater and brackish water for RO now. 

Over the t imespan of the DESSIN project so far (2014-2016), more than 168.000 m3 were collected from 270.000 m2 of 
greenhouses (i.e. 623 mm of rainfall). Almost 87.000 m3 were produced from the aquifer, either by direct recovery or via 
RO, meaning that 52% of the injected water at the site is recovered. 
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    Evaluat ion 

Since a viable and apparent ly 
sustainable technique seems to be at 
hand, careful evaluat ion of its impact 
on the groundwater system is 
required before further upscaling. 
Therefore, the local groundwater 
system and the regional Westland 
groundwater system was modelled. 
Three different solut ions were 
evaluated: the autonomous one (no 
use of groundwater), the current one 
(desalinat ion of brackish groundwater, 
deeper disposal of the brine) and 
ASRO. This study is current ly under 
review, but the results suggest that 
ASRO can bring a clear improvement 
for the local groundwater quality as 
compared to the current pract ice: 
salinizat ion of the groundwater is 
counteracted and strat ificat ion of 
groundwater qualit ies may be the only      
not iceable and generally posit ive 
effect. 

Visitors during the official opening of the showcase in August 2015



On October 19th, one of the partners of the consort ium, 
the Greek Athens Water Supply and Sewerage Company 
(EYDAP) won a prest igious award for DESSIN, increasing 
the value of the sewer mining pilot  as a high profile 
showcase. EYDAP part icipated in the European Business 
Awards for the Environment (EBAE) and excelled at the 
nat ional level. 

The Panhellenic Associat ion of Environmental Protect ion 
Enterprises (PASEPPE) together with the European Union 

Representat ion in Greece awarded EYDAP with two 
prizes for the Athens sewer mining pilot  in the 
categories Products & Services Award and Business & 
Biodiversity Award. 

EYDAP, alongside with DESSIN partners NTUA, 
CHEMITECH and TELINT promoted the idea of an 
innovat ive small footprint sewer mining packaged 
treatment unit  for urban reuse, enabled by Advanced 
Monitoring Infrastructure (AMI) and Decision Support 
System (DSS)1. 

The ceremony took place at the Eugenides Foundation on the 19th of October 2016 in the presence of 
the Greek Minister of Interior & Administrat ive Reconstruct ion, Mr. Panagiot is Kouroublis and the 
Minister of Environment, Mr. Yannis Tsironis. 

05 A green business award for DESSIN and EYDAP

The NTUA and EYDAP team together at the PASEPPE awards ceremony
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1. To see how the innovat ion works, you can find a video about it  on the DESSIN website: https://dessin-project.eu/?p=2232
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06 Partners

DESSIN is formed by 21 partners from seven European countries and coordinated by IWW Water Centre.
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