Nature-Driven Design
Our nature of doing things

Royal HaskoningDHV’s vision on
the power of using natural forces to
create sustainable water solutions.

Maintaining natural coastlines: beach nourishment

The Sand Engine is an innovative form of coastal
nourishment. It involves nourishing a large amount of
sand in one go, rather than doing so on a small scale on an
annual or other limited, fixed-interval basis. Such large-scale
nourishment allows for the anticipation of the nourishment
needs over the subsequent 20 to 30 years. The Sand Engine
is also simple since it is confined to a single location, which
implies lower costs. The forces of nature, such as wind,
waves and currents, then distribute the sand along the
coast, where it stimulates beach and dune development. In
this way, long-term coastal safety is enhanced, more space is
created for nature and recreation, and the coastal ecology is
relieved from the pressures associated with more frequent
nourishments.
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Nature-Driven Design

Marshes and soils have unique ecological purifying
capabilities. It is the interaction of bacteria, plants, macrofauna, soil, and related chemical processes that filter, break
down, and absorb substances that make them ideal for
water treatment. Royal HaskoningDHV has made use of
these capabilities in innovative effluent polishing facilities.
One of them has been built as part of the overall renovation
of a wastewater treatment plant at Soerendonk (the
Netherlands). The system includes various natural filters,
which increase the oxygen content, establish a natural daily
oxygen system, and enrich the water with organisms that
are endemic to the receiving water. The facility has been
integrated into a park area that is partly open to the public.
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Natural water treatment systems

We continuously look for alternative, nature-friendly solutions.
Restoring and creating natural sea defenses

Coastal safety is often helped by dunes, salt marshes,
wide beaches, and sand bars, as well as coral reefs and
mangrove forests. But erosion and land reclamation have
destroyed most of these natural defense systems over the
last decades. Frequently this means that they have been
replaced by costly, solid defenses. The restoration or creation
of these natural forelands is a key Royal HaskoningDHV
expertise. An expertise reflected in several restoration
projects, ranging from the (re)creation of marshlands in the
Mississippi delta in the US, salt marshes in the Ems estuary

in the Netherlands, and oyster reefs along the Bangladeshi
coast, to various Dutch active dune development projects.
Salt marshes act as natural barriers that supplement
the primary storm defense systems, while providing
space for wildlife and recreation. Shell-fish reefs enhance
sedimentation on the foreshore and thereby stimulate the
growth of mangroves, while also providing a sustainable
source of aquatic food. Dunes and beaches are not only
valuable touristic assets, but they can also be used for the
filtration and storage of water for water supply systems.

Eco cities

Royal HaskoningDHV has updated the master plans for
several large urban development projects all over the
world. This includes projects for the Chinese eco cities of
Tianjin and Zhongshan, which involve the creation of highquality seaside areas combining urban, maritime, green,
and ecological wetland zones. The designs are based on
the integrated Building with Nature and Living with Water

approaches. This can mean, for example, that an original
tidal mangrove and mud-flat coast is preserved and, indeed,
integrated into the flood defense system, while other areas
are reserved for flood discharge. Or the orientation of the
water front can also be determined in such way that an
optimal view of the sea is achieved. In short: engineering
and nature are tightly combined.

Forces unleashed by nature due to climate change pose a threat to
80% of the world’s population.

Room for the River

Over the centuries, the space available to accommodate peak flows of rivers and
for floodplains has become more and more limited. At the same time, however,
river discharges in the future are likely to increase because of climate change and
other factors. This means that rivers need to be redesigned to effectively handle
larger peak discharges. In the Netherlands these questions are being addressed
by the “Room for the River” program, in which Royal HaskoningDHV plays a
leading role. The solutions we have developed include: moving and improving
dikes; building river bypasses; lowering river groins; creating marshlands and
water buffer areas; and applying Cradle to Cradle and Building with Nature
principles, by using local materials and promoting the environment’s selfgrowing capacity. Since many river “bottlenecks” occur near major cities, urban
development and, notably, water-front development are also essential parts of
the designs.
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Wetland creation

Natuurmonumenten, the largest Dutch nature conservation
organization, in cooperation with Royal HaskoningDHV,
intends to transform Lake Marken into a bird paradise. But
this large inland lake is plagued by high concentrations
of fine sediment, which is detrimental to food chains and
wild life. In an area of 10,000 hectares, new wetland and
island structures will be created using these fine sediments.
An underwater topography will be created to promote
and concentrate natural sedimentation. By substantially
reducing the volume of fine sediments, the conditions for
shell-fish, fish, and water plants will improve. The area
will then attract birds, bird- and nature-lovers, and local
recreation will be boosted.

HaskoningDHV contributes to safe and sustainable development of
deltas and river basins worldwide.
Artificial recharge

Typically we purify water using chlorination. In some
circumstance this benign approach can however be easily
replaced by artificial recharge, a centuries-old, safe, and
natural method of extracting fresh water in coastal dune
areas. Artificial recharge is simple to combine with nature
conservation efforts, recreation, and the buffering of watersupply peaks. The water is cleaned naturally as it is filtered
through the sand, which also removes any bacteria and
viruses. Artificial recharge is thus considered to be a more
environmentally-friendly purification method compared to
those using chemicals.

Our connections

Innovation is a collaborative process, which is why Royal HaskoningDHV works
in association with clients, project partners, universities, government agencies,
NGOs and many other organisations to develop and introduce new ways of living
and working to enhance society together, now and in the future.

Memberships

Royal HaskoningDHV is a member of the recognised engineering and
environmental bodies in those countries where it has a permanent office base.
All Royal HaskoningDHV consultants, architects and engineers are members of
their individual branch organisations in their various countries.
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Royal HaskoningDHV is a leading independent, international engineering
consultancy service and technology provider. Ranking globally in the top 10
of independently owned, non-listed companies and top 40 overall, its 7,000
professionals offer state of the art sustainable solutions across the globe from
100 offices in 35 countries.

