Establishing a market breakthrough of subsurface water solutions
as robust, effective, sustainable, and cost-efficient answers to the
freshwater challenges in coastal areas worldwide

From technical research to market
ready subsurface water solutions
The objective of SUBSOL is to establish a

development of decision support tools

market breakthrough of subsurface water

and business cases, assessment of market

solutions as robust, effective, sustainable,

readiness and of policy and legal framework

and cost-efficient answers to the freshwater

conditions, and capacity building activities.

challenges in coastal areas worldwide. We
will achieve this by developing a practical

The commercialization of our eco-innovative

approach, which will accelerate acceptance of

water solutions will be completed by the

subsurface water solutions and will broaden

SUBSOL consortium, in close cooperation with

the market reach and uptake.

policy makers and end-users (water utilities,
agriculture, industries) inside and outside
Europe.

This approach consists of continuation and
replication of successful fullscale pilots,

Coastal areas are the most densely populated,
productive and economically dominant
regions of the world. About half of the world’s
population lives within 200 kilometers of
a coastline, and while this produces many
economic benefits, the associated high
water demand puts tremendous pressure
on the freshwater resources and
the coastal ecosystems. This leads
to problems like seasonal water
shortage, overexploitation of
groundwater resources, saltwater
intrusion, land subsidence and
disappearance of wetlands. Further
economic growth, population
increase and climate change
will intensify these problems,
ultimately blocking the sustainable
development of coastal zones in
industrial, emerging and developing
countries.
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Technical solutions to freshwater
problems in coastal zones
Water resources management in coastal areas

Diagnosis of barriers and bottlenecks for inno-

has been subject of many national and Euro-

vation in the water sector, including a lack of

pean projects and this research has substan-

full-scale implementation and validation, lack

tially improved our understanding of coastal

of holistic approach to water management

water problems and the underlying processes.

and fragmented governance, and a lack of

Building on this knowledge, in the past five

knowledge of new technologies and capabili-

years, SUBSOL partners have developed a set

ties upon making investment decisions. SUB-

of practical tools and concepts that have the

SOL is committed to overcome these barriers

ability to solve important freshwater resourc-

and to accelerate the market penetration of

es problems in coastal zones. Common feature

subsurface water solutions for sustainable

of these subsurface water solutions (SWS) is

freshwater resources management in coastal

to protect, enlarge and utilize fresh groundwa-

areas inside and outside Europe, stimulating

ter resources through advanced groundwater

economic growth and creation of market op-

management. Sophisticated and dedicated

portunities and jobs for the European industry

new well designs, configurations and man-

and SMEs.

agement allow for maximum control over the
water resources, which goes far beyond the
levels of control provided by standard water
management techniques. This makes these
solutions applicable in coastal areas, where
groundwater management is a severe
challenge because of the presence of
saline and brackish groundwater.
These game changing approaches
have been successfully piloted by
national and international consortia of research institutes, technology providers, and end-users in the
drinking water and horticulture
industry, supported by local and
national authorities.
SWS are near-market ready, but the
market uptake is hindered by a number of barriers listed in the EIP Water
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The innovation:
subsurface water solutions (SWS)
SWS are distinct from conventional technical

Freshkeeper, dual zone abstraction against

approaches as SWS provide a coupled solution

water well salinization. Fresh and brackish

of a natural ecosystem (service) with a techno-

groundwater are pumped simultaneously

logical approach that allows for an enhanced

from different depths, providing control over

protection and utilization of the freshwater

the position of the fresh-brackish interface.

resources in coastal areas. SWS are flexible

The pumped brackish water may serve as an

and adaptive to the environment and chang-

additional water source for high added value

ing socio-economic requirements. SWS build

freshwater applications after desalination.

on novel well designs and configurations, and
ICT controlled water management based on

Freshmaker, enlarging, protecting and utiliz-

enhanced groundwater monitoring and mode-

ing freshwater lenses with horizontal wells.

ling. SWS have been tested in field scale pilots

This technique was initiated by the recent

and are near-market ready.

development of horizontal directional drilled
wells (HDDWs).
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HDDWs enable abstraction of deeper saltwa-

freshwater.

ter below the freshwater lens over a long tran-

These first SWS applications have all been

sect, while a second, shallow HDDW allows for

developed within public-private partnerships

infiltration and abstraction of large freshwater

of innovators in the water market and they are

volumes.

starting to gain the interest from the market’s
early adopters.

ASR-coastal, temporal storage of freshwater
in brackish groundwater. Standard aquifer

SUBSOL facilitates the continuation of these

storage and recovery (ASR) approaches are

well-monitored reference pilots, and the rep-

unsuitable in brackish groundwater environ-

lication of SWS solutions through field-scale

ments. ASR-coastal uses multiple partially

pilots in Denmark, Greece, the Netherlands,

penetrating wells to enable deep injection and

and North-America. These pilots provide ro-

shallow recovery of freshwater, which demon-

bust input for the development of replication

strated a boost in freshwater recovery from

tools, participatory technology assessments

less than 20% to more than 60% of the injected

and business cases. The SUBSOL consortium
combines knowledge institutes, technology
providers, internationally operating consultants, and end-users from across Europe,
who work in close cooperation with
associate partners in the Mediterranean, Brazil, Gulf of Mexico, China
and Vietnam.
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Consortium

Adelphi, DE

Greener than Green Technologies, EL

National Technical University of Athens, EL

Alphafilm & Kommunikation, DK

Orbicon, DK

Arcadis, NL

B-E de Lier B. V., NL

Robotek gruppen, DK

BGR
Federal Institute
for Geosciences and Natural Resources, DE

Danish Board of Technology Foundation, DK

Geological Survey of Denmark and Greenland, DK

Ubitech, EL

Vitens, NL

Geoservice, EL
KWR
Watercycle Research Institute (Coordinator), NL
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Project Coordination

KWR Watercycle Research Institute

Coordinator: Gerard van den Berg
Email: Gerard.van.den.Berg@kwrwater.nl
Telephone: +31 30 606 9549 / +31 6 51441432
Address: KWR Watercycle Research Institute
Groningenhaven 7
P.O. Box 1072
3430 BB Nieuwegein
the Netherlands

www.subsol.org

SUBSOL has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 642228

7

