CONCEPTUAL CHOICES

Flood areas are sophisticated, strategically chosen places. After all,
not every point along ariver Is suitable to be organised as aflood
area. The location ofthe flood area must ensure that the area makes
an efficient contribution towards safety. The Impact on agriculture,
local residents and the economy must also be keptto a minimum.

The Flemish Government established the contours ofthe Sigma
areas In 2005 and 2006 Inthe Most Desirable Alternative.

This chapter outlines the contours of the Most Desirable Alternative

for the Kalkense Meersen Cluster and the various sub-projects. It

then explains how this Sigma project contributes towards the safety
and nature objectives. Finally, It looks Ingreater detail at how the

project satisfies the concerns of users ofthe areas In question and

Interprets the land use plan and the GRUP for this Sigma project.

Author:

31 Most Desirable Alterna-
tive for the Kalkense
Meersen Cluster

311 Situation of the Kalkense
Meersen Cluster and the
various sub-projects

Chapter 1describes how the Most Desirable
Alternative came Into being. The Kalkense
Meersen Cluster Is part of that, and belongs
to the group of projects for which imple-
mentation must have begun by 2010 at the
latest. The Kalkense Meersen Cluster and
the sub-projects in this cluster contribute

Michael Van Rompaey (Tractebel Engineering)

significantly towards the safety and nature
objectives of the Most Desirable Alternative.

The purpose of the safety functions is to
keep the riskofflooding Inthe Scheldt
basin toa minimum. Dyke heights are being
Increased along the entire length of the
Scheldt. In addition, there are various types
of construction - some ofthem tempo-
rary- to help buffer high water levels. The
area around Wjjmeers, Bergenmeersen and
Paardewelde Isone of the most strategic
points for absorbing extreme high waters In
acontrolled fashion within the Sea Scheldt
basin. Populated areas behind the dykes are
thus better protected againstflooding.
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Wymeers 1, Bergenmeersen and Paarde-
weide will function as flood control areas
(FCAs), absorbing water from the Scheldt
via overflow dykes in the eventofastorm
tide. Ringdykes at Sigma height protect
the hinterland behind the incoming water.
When the tide ebbs, the water will flow
back into the Scheldt. Table 31 provides an
overview of the different subsectors of the
Kalkense Meersen Cluster.

The other subsectors, Kalkense Meersen
and Paardebroek, will function as wetland.
Wetlands are wetareas of significant natural
value. They can be wetgrasslands, marshy
areas orwet forests. Safety is not the
primary function of wetlands. They do not
accommodate water from the Scheldt. The
drainage of upstream areas is, however, an
important safety aspect. A higherground-
water level is needed for the development
ofwet nature.

Wijmeers 2 is being de-poldered, as a result
of which the area will again come under the
influence of the Scheldt's tides. This means
the area will be watered on a daily basis.

The operating principles of the various sub-
sectors are illustrated in Figure 3.1.

Kalkense Meersen: wetland

The aim in the Kalkense Meersen subsector
isto raise the groundwater level by rais-
inggroundwater tables in reservoir basins.
Because the subsector is already a natural
basin and the adjoining zones are higher,
damming up in the area has no effect out-
side the subsector. The level of the Kalkense
Vaart, which is responsible fordraininga

Table31. Overviewo fthe differentsubsectors o fthe
Kalkense Meersen Cluster

Bergenmeersen 41.37 ha FCA-CRT

Kalkense Meersen 606.16 ha Wetland

Paardebroek 27.77 ha Wetland
Paardeweide 84.73 ha FCA-wetland
Wijmeers parti 158.75 ha FCA-wetland
Wijmeers part 2 27.85 ha Removal of polders
Total 946.63 ha

Rirwdyke Overflow dyk®

f c & A
-Outlet sluice
Riverdyke or

Ringdyke overflow dyke

- Outlet sduice
— Inlet sluice

River dyke or
Ringdyke overflow dyke
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Figure 31. The operating principles o fan FOA, FCA-CRT
andthe removalofpolders



significant area of hinterland, is being cut off
from the reservoir basins. Adjustable weirs
are being installed in the side basins and
channels that open into the Kalkense Vaart.
The drainage of the Kalkense Vaartitselfis
controlled by the pumping station.

The purpose of this projectis to raise and
strengthen the dykes to +8 m TAW (Tweede
Algemene Waterpassing - Second General
Levelling) instead ofthe current +7to 7.5 m
TAW. The raised Sigma dyke willform part of
the reference situation.

Wijmeers 1: FCA-type wetland

For Wijmeers 1,the ring dyke already
constructed around the de-poldered
Wijmeers 2 area will partly be converted into
an overflow dyke. To do this, the dyke will

be lowered from +8 m to +6.8 m TAW and
reprofiled (overflow dykes have a shallower
profile). Outflow constructions will be builtin
the existing Scheldtdyke to the Scheldt, but
there will be no direct outflow constructions
to the de-poldered area. A new ring dyke will
be constructed around Wijmeers 1at Sigma
height (+8 m TAW). The ringchannel is being
built to ensure the drainage of Wijmeers 1for
development as an FOA. This ring channel
will be shoaled or partially filled to create

the rewetting that is required for the desired
nature developmentin Wijmeers 1. Acom-
partmentalising dyke will be constructed in
the Wijmeers 1area at +5.5 m TAW between
the eastern and western sections.

Bergenmeersen: FCA-CRT

The existing Bergenmeersen FOA is being
converted into an FCA-CRT. The area will
flood daily in a controlled manner at high

tide. A limited amount of water will be let

into the area at each high tide via a new inlet
construction in the dyke. At low tide, the
waterflows backintothe Scheldt via the
low outlet pipes. This creates a CRT in the
polder. When water levels in the Scheldt
are normal, the inflow of water is extremely
limited. This isthe only way the desired mix
of mud flatand marsh can be created.

The existing ring dyke (+7.6 to 7.8 m TAW)
is being raised to Sigma height (+8 m TAW).
The height of the existing overflow dyke
(+6.4 to 6.5 m TAW) will be retained. The
area will continue to serve as an FCA in
extreme storm tides.

Paardeweide: FCA-type wetland

The existingfunction of Paardeweide as an
FCA will be retained, but will be adapted to
the stricter safety standards. To this end,
the existing ring dy ke wi 1be raised to +8 m
TAW. No changes will be made to the exist-
ing overflow dyke along the Scheldt. The
FCA becomes operational ifthe level of the
Scheldtexceeds +6.3 to 6.5 m TAW. Cal-
culations by Flanders Hydraulics Research
show that statistically, this flood area will be
operational once a year.

Paardebroek: wetland

The objective inthe subsector of Paarde-
broek is rewetting. This is possible due to
the existing reliefand without waterlogging
the areas upstream, just as in the Kalkense
Meersen.

Wijmeers 2: polder removal

This polder removal is being implemented
as the first sub-project, as a result of which
there are two different implementation situ-
ations: the situation as ade-polderingarea



without an adjacent FCA, and the situation
with an adjacent FCA.

In afirst phase, the existing Scheldt dyke will
be locally breached, allowing the Scheldt
water to flow freely into the area at high
tide. A new ring dyke at Sigma height (+8 m
TAW) will preventthe waterfrom continuing
into the area behind. Drainage of the dyked
areas is being ensured by the construction
ofa ring channel. This will partly follow the
current course ofthe Sompelbeekand the
Oeverbeek, with a new section of ring dyke
being constructed in between. This brook
will drain into the Scheldt atthe Bellebeek
outlet sluice. The adjacent ring channel will

be modified so that the nature objectives
can be achieved.

3.1.2 Contribution of the
Kalkense Meersen Cluster
to the safety objectives

The following paragraphs outline the
frequency offlooding for each subsector.
The effect on the rise in the water level if
the flood areas are not created isdescribed
for several recurrence intervals (T10, T100,
T1000, T2500 and T4000 (situation in
2000)), without takinginto accou nt the
possible formation of breaches. Ineach
case, the planned interventions within a clus-
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Figure 3.2. Longitudinalprofile o fthe Sea Scheldt, maximum water levels during a storm with a recurrence intervalof 10years



ter were rectified in the synthesis model. All
calculations were performed without taking
into accountthe function as an FCA-CRT.

Frequency offlooding

The flood control areas of Bergenmeersen
and Paardeweide will come into operation
during a storm with a recurrence Interval
ofone and two years respectively. Only the
eastern section of Wijmeers 1will be filled
via the overflow dyke for storms with recur-
rence intervals longer than 25 years. The
western section ofthe Helsbroek FCA, Wij-
meers 1, will be fully protected from flooding
up to a regurrenee intervalof 100 years
(T100). AtTIOO, only the compartmentalis-

ing dyke between the eastern and western
sections will overflow. At T500, both the
compartmentallsingdyke and the actual
overflow dyke ofthat section of Wijmeers 1
will overflow.

Increase in the water level if the

Wijmeers FCA is not putin place

Figures 3.2 to 3.7 show the longitudinal

profile ofthe Sea Scheldt with the maxi-

mum water levels for different recurrence

Intervals.

* Because the Wijmeers 1FCAandthe Heis-
broek FCAonlyflood in storms with are-
currence Interval longerthan 25 years, the
disconnection ofthe Wijmeersflood zone
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Figure 3.3 Longitudinalprofile o fthe Sea Scheldtmaximum waterlevels during a storm with a recurrence intervalo f 100years



(through the de-poldering of Wijmeers 2)
only has a limited Impacton the water level
inthe Sea ScheldtatT10.

However, ifthe Kalkense Meersen Clusteris
disconnected, the water level inthe Scheldt
will riseatTIOO.The maximum water level
inthe Scheldt will rise by approximately
8cm at Wijmeers and Bergenmeersen, and
by approximately 6 cm at Paardeweide.
The rise inthe maximum water level in

the Scheldtwillonly continue to a limited
degree, upstream to Melle, downstream to
just before Vlassenbroek |. At Vlassenbroek,
the (expected) increase will be completely
absorbed bythe extrafillingofthe FCAs.

The Vlassenbroek | FCAIn particularwill
then receive more water (lowestoverflow
height).

In storms with longer recurrence intervals,
this rise will increase further, as will its range.
Upstream, the rise will always continue as
farasthe edge ofthe model area. Down-
stream, itwill continue tojust pastVlassen-
broekatT500, where It will always continue
furtherfor longer recurrence intervals, as
farasthe mouth ofthe RupelatT4000.
AtVlassenbroek, the Increase Is partially
absorbed bythe extrafillingofthe FCAs.
AtT500, the maximum water level in the
Scheldt will rise by approximately
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Figure 34. Longitudinalprofile o fthe Sea Scheldt, maximum water levels during a storm with a recurrence interval o f500years



10 cm at Heisbroek, Wijmeers and Ber-
genmeersen, and by approximately 8 cm
at Paardeweide.

AtTIOOO, the maximum water level In
the Scheldt will rise by approximately

M cm at Wijmeers and Heisbroek, and by
approximately 9 cm at Bergenmeersen
and Paardeweide.

AtT2500, the disconnection ofthe
Kalkense Meersen Cluster will cause a rise
inthe maximum water level in the Scheldt
ofapproximately 32 cm at Heisbroek,
Wijmeers and Bergenmeersen, and of
approximately 27 cm at Paardeweide. Ina
storm with a recurrence interval of 2500

years, the water level will remain below
+7.5m TAW ifthe Wijmeers flood zone
Is putln place. But Ifthe Wijmeers flood
zone Is not established, the maximum
water level at T2500 will be higherthan
+7.5m TAW, where +7.5 m TAW Isthe
design water level to be held back in the
area around Wijmeers.

AtT4000, the maximum water level In
the Scheldt will rise by approximately
27 cm at Heisbroek and Wijmeers, by
approximately 33 cm at Bergenmeersen
and byapproximately35cmat Paarde-
weide.
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Figure 3.6. Longitudinalprofile o fthe Sea Scheldt,maximum waterlevels during a storm with a recurrence intervalof2500years
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3.1.3 Contribution of the
Kalkense Meersen Cluster
to the nature objectives

The Sigma Plan approaches the Scheldt
Valley in all its aspects. The aim is to restore
as much ofthe riveras possible in the
most sustainable way possible. This will be
achieved by restoring the contact between
the river and the valley creating wetlands
and, where possible, once again increasing
the intertidal zone and the opportunities
forestuarine nature.

Forthe "natural quality" aspect, integrated
European nature objectives (conservation
objectives) were established for ecosys-
tem functions, habitats and species. Thus,
all legal requirements (the Habitats and
Birds Directive and the Water Framework
Directive) are satisfied without conflicting
with each other. Ingeneral terms, these
objectives encompass developing wetland
types and estuarine nature within the
Kalkense Meersen Cluster.

Estuarine nature: Bergenmeersen and
Wijmeers 2

The Flemish Government has selected a
number of areas that are favourably situ-
ated to once again be brought underthe
influence ofthe tidal pattern ofthe river.
This is achieved by reducing the action of
tides or by removing polders. By establish-
ing the right preconditions in these areas
for optimal ecological development, as
dynamic a system as possible is sought,
with nature itselfas the main controlling
factor. After all, tidal action is the driv-
ingforce behind the developmentofan
ecosystem with mud flats and marshes. A
pattern of creeks will develop along which

the water will flow in and out. Inthe lowest-
lying zones, which flood daily, mud flats will
be created. Inthe higher zones, which flood
less often, marshes will develop in which
unique vegetation will quickly spring up.
This new landscape is known as "estuarine
nature" (see also Chapter 4).

Bergenmeersen

The Bergenmeersen subsector has been
organised as an FCA. Thanks to a sophis-
ticated inletand outlet system, the area is
brought underthe influence ofacon-
trolled reduced tide (CRT). The influence
of the tidal dynamic creates mud flats

and marshes. In particular, itisthe imita-
tion of the spring neap tide variation that
makes a difference in mud flat and marsh
habitats and leads to adiverse, functional
ecosystem (see Chapter4). The estuarine
nature that will develop here will contrib-
ute towards the conservation objectives
for the Scheldt estuary defined within the
contextofthe European Habitatsand Birds
Directive.

Atthe new low-lying inletand outlet struc-
tures, a main creek onset has been dug

at mean low water level (MLW level). The
connecting drainage channels ensure that
the area can drain sufficiently, for example
in the event ofthe design storms.

Based on further studies, certain zones
were excavated to provide a sufficient
open water area.

Wijmeers 2

Wijmeers 2 is being de-poldered, which will
bring it under the influence of the Scheldt's
tidal pattern. Here, too, estuarine nature
willdevelop that will contribute towards the
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Figure 3.8. Nature objectives according to the Most Desirable Alternative for the Kalkense Meersen Cluster

European nature objectives for the Scheldt
estuary.

Wetland: Kalkense Meersen, Wijmeers 1,
Paardebroek and Paardeweide

The updated Sigma Plan aims to restore
more space to the typical and water-rich
river landscapes. The plan capitalises fully
on ecological potentials by applying the
mostappropriate forms of management
for the differenttypes of wetland.

Inthe contextofthe Sigma Plan, "wetland"
is a collective name for water-rich natural
areas notinfluenced by the tide. Here, wa-
ter levels follow a natural path, with higher
levels inthe winter than in the summer.
Wetlands can form widely varying land-
scapes. Forthe Kalkense Meersen Cluster,

this involves different types of grassland,
open water, reed vegetation and wet wood-
land. The final type depends on the form of
management applied.

By definition, wetlands are situated on
lower-lying land in the valley. Some areas
are naturally so low-lying that they are per-
manently wet (without artificia lwatering)
and provide adequate opportunities for
nature to develop. Surface water from the
surrounding area is then drained to these
zones via brooks and channels. Other
zones were too heavily drained in the past
to still be able to develop into ecologically
valuable wetland. Inthese areas, weirs can
be used to raise the groundwater level in
relation to the surrounding area, where
drainage remains guaranteed at all times.



Figure 39. Waiiwoy tri Bergenmeersen

Finally, the deep ponds of little natural

value - mostly created by peat or soil
excavations - can befilled Inagain, creating
opportunities for marshes and hydrosere
vegetation. By managing the areas Ina
natural way (grazing, mowing, zero manage-
ment, etc.), rare plantand animal species
will be attracted once again.

The rewetting Isachieved by Increasing the
base level throughout the entire area as
well as building weirs or digging channels
and making the brooks shallower locally.

(5]
(3]

S3IO0IOHD TVNLdIONOD



(51
(op

S3010 HO 1TVN1LdIONOD

3.2 Reconcilingdivergent
interests

When drawing up the land use plan for

Various points for attention were discussed Bergenmeersen, consideration was given

during consultations with the project-based to various concerns of the municipality of
workgroup and the differentthematic work Wichelen (see also Chapter 2). Besides re-
groups. The following paragraphs describe organising the existing FCA as an FCA-CRT

how these points for attention were ad- by bulldinga new Inlet/outlet construction,
dressed when drawing up the land use plan the existing ring dyke was also brought up to
for Bergenmeersen. Sigma height (+8 m TAW).
JOI Info & accessto the area A Viewing platform H fj Raised walkway Pumping station
m . . Bridge
Visit ki ishing pi s F
sitorparking 83 Fishing pier e Comfortably laid-out paths
& 1 Bird-watching hide H  Fish pond Boat ramp Trails
B B B ff Sundrygrasslands Brushwood Estuarine nature
L -Z | Wet/marshygrassland Grassland with copses and SLEs Open water
. Grasslandwiththornythickets inEfiEffSI Marsh Forest

Figure 3.10. Land useplan for the Kalkense Meersen Cluster Sigmaproject



Figure 311. Detailo fthe land useplan for
Bergenmeersen

Figure 312. Extractfrom the regionalplan (a)
and the "Kalkense Meersen Cluster"GRUF (b)

When designing the raised and broadened
ring dyke, the current landwards-facing toe
of the dyke was retained. The necessary
raisingand broadening were carried out
along the river side ofthe FCA. In this way
the impact ofthis workon nearby homes in
the district of Nederkouter could be limited:
the distance between the ringdyke and the
nearby homes has not changed.

The area was designed so that the higher
parts ofthe flood area are on the edge of
the built-uparea of Nederkouter. In this
way - as requested - sufficient distance
was retained between the built-uparea and
those parts that regularly flood as a result of
the reduced tidal action (see Section 2.6.1
and 2.6.2).

The ringdyke was made inaccessible to
recreational users further to the request
from the municipality of Wichelen. This
prevented people from looking into and dis-
turbing the homes in Nederkouter. However,
walkers and cyclists can obviously use the
existing overflow dyke to move along the
Scheldt. A walkway was also constructed
along which walkers can explore the area.
The same walkway also allows visitors to ad-
mire the inlet sluices and the Scheldt water
flowing in at high tide from close up.

3.3 Landuse plan and
spatial implementation
plan

The land use plan for the Kalkense Meersen
Clusteristhe resultofagreatdeal of re-
search and consultation (see Figure 3.10).
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Figure 3.13. "Kalkense Meersen Cluster" GRUP, finalised by the Flemish Governmenton 26 March 2010, shows the regionalplan around the

cluster.

The Bergenmeersen FCA-CRT is part of
that land use plan. Figure 311 shows a detail
ofthe flood area. The various dykes, the
inlet/outlet construction and the source for
the formation of streams are also shown.

As mentioned above, a regional spatial
implementation plan (GRUP) was produced
forthe entire Kalkense Meersen Cluster.
This GRUP changed the designated use of
mostofthe plots to nature areas.

For Bergenmeersen, this meantthat its des-
ignation as a rural area of ecological inter-
est, rural area, nature area and residential
area was changed to nature area.

To mitigate the effects for the agricultural
sector, the GRUP provides for a phased
conversion to nature area (see also Section
2.4.3). For Bergenmeersen, the conversion
to nature area began on 1January 2012. Fig-
ure 3.12shows an extractfrom the graphic
plan ofthe original regional plan and the
new designations according to the GRUP.



Figure 3.14. People walking on the walkway
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