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1 Description of measure

» Measure Category: Biology/Ecology

e Estuary: Scheldt

» Salinity zone: Polyhaline

e Pressure: Gross change in morphology and hydrograpgime

e Status: Implemented (in 2006-2007)

* River km: TIDE-km 120

»  Country: theNetherlands

» Specific location: Western Scheldt, seaward ofrssoorden sandbar

* Responsible authority: Flemish government, Depamtntd Mobility and Public
Works (MOW), Maritime Access Division

* Costs:/

* Cost category: 1,000,000 — 5,000,000 €

polyhaline

Nr. Measures

13 Lippenbmoek - flood control area with controlled reduced tide
(FCA-CRT)

14 Groynesat Waarde:

15 Ketenisse wetland - small scale tidal wetland restoration in
the brackish part of the estuary

16 Paddebeek wetland- small scale tidal wetland restoration in
the freshwater zone of the Seascheldt

17 Paardenschor- small scale brackish fidal wetland resioration
in the Seascheldt

18 Heusden LO -small scale tidal wetland restoration in the
freshwater zone of the Seascheldt

19 Scheide pilot project 2: Relocation of dredged sediment to
deep areas of the navigation channel

20 TIDE pilot: Relocation of dredged sediment to a shallow:
water area at the edoe nf the Walennmien sandhar (20041

21 TIDE pilot: Relocation of dredged sediment to a shallow
water area at the edge of the Walsoorden sandbar (2006)

22 1Dt pilot: Relocalion of dredged Sediment (o four shallow
water areas at the edge of sandbars (2010) r

23 Vispaaiplaats — Fish spawning pond 13

oligohaline

limnic

/f-P*—\\\/f 9
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| N, X - i
R i limnic
5 km

Figure 1. Location of the Walsoorden sandbar
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Figure 2. Relation area at the Walsoorden sandbest site 2006 (Vos et al. 2009).

1.1 Measuredescription

This project fits in with "The Long Term Vision 203LTV) for the Scheldt estuary” which
presents a view on the preferred functioning ofshstem, accepted by both the Dutch and
the Flemish government. One of the main questiamsidered in the LTV was where to
relocate the large volumes needed for further dd@egeand widening of the navigation
route, respecting the preservation of the estuapfigsical system characteristics. An
international expert team proposed that strategacation of dredged sediment could fit in a
proactive morphological management strategy asistnuiment to improve the morphology
of the Western Scheldt, for instance by steeriegdvelopment of channels and shoals. As a
pilot project to test this strategy, the expertigaroposed to relocate sediment at the eroded
tip of the Walsoorden sandbar.

The Walsoorden small-scale in-situ relocation &306 was a follow-up of the first, and
successful, small-scale in-situ relocation tes2@4. The 2006 test was different in that way
that another relocation technique was studieditioadl “clapping” technique (instead of the
diffuser). The diffuser has the advantage to albbwery precise relocation, the clapping
technique on the other hand can realise a highes-gifficiency in execution, using the flood
current to transport the material towards the sandb

The traditional dumping or “clapping” technique atwves the hopper of the dredging vessel
being opened so that the material can sink to thtoim (Figure 3). Compared to the 2004
test with the diffuser technique, another relogatiocation had to be chosen further away
from the sandbar because the draught of the drgdgissel is greater than that of the
pontoon. The new area was not only much deepealbatcharacterised by higher dynamics,
both hydrodynamic (currents) as morphodynamic (eedt transports).

The 2006 relocation test occurred in two phasdscation of 500,000 m3 in the first phase
(phase A: January — March 2006) and another 9003t the second phase (phase B:
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September 2006 — March 2007). These relocations warried out within continuous
maintenance dredging works in the Western Sch&hitrefore a larger spreading in time is
found for this test compared to the test of 200dene the relocations were concentrated in
time.

The morphological target was again to test theilgiiabf the relocated material (including
the wanted transportation of the relocated matéoiabrds the sandbar). The relocation test
was however again small-scale (1,400,000 m3) aneuseas a research project. The
ecological monitoring was executed in order to depmssible effects of the relocation test
on the local ecology.

Figure 3. A few photographs of the trailing suctibopper dredger Jade River: trailing
suction hopper dredger Jade River (above left)aiietf the suction head (below left), and
detail of the hopper (right) (Vos et al. 2009)

1.2 Monitoring

The extensive morphological and ecological moniiprprogram that was started at the
beginning of the first relocation test (2004) wamtinued in time. The same criteria to

evaluate the relocation test were incorporated fitwarfirst test, both morphologically (a new

control area was defined to evaluate the stabilftthe relocated material) as ecologically.

The topobathymetric surveys were continued usiegrhltibeam echo sounder technique

at a regular basis (weekly soundings in a smatkest around the relocation area and monthly
soundings in a larger area around the relocati@a)arThese surveys allowed volume
computations for the control area. Additionallye thltitude of the Walsoorden sandbar was
measured twice from an airplané|DAR technique). Sediment transport was also

monitored with a measurement campaign (before,nduand after the relocation test), as
well as with a sediment tracing test after thegatimn. The ecological monitoring program,

with both subtidal and intertidal monitoring, ofettiirst pilot study (2004) was continued
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considering both the first and the second relooagieea as an impact zone (Figure 4: 11 and
12). A new control area was defined with similardhydynamic characteristics as the
relocation areas (zone C1). Important aspectswbed studied are related to the consistency
of the soil (grain size and mud-percentage) and rotenthos colonisation (biomass,
diversity and density). To observe the developmehthe Walsoorden sandbar as a whole, a
flight was executed while using remote sensing layykrspectral analysis. The goal of this
extensive ecological monitoring program was towbether the in situ relocation test caused

a significant effect on all measured parameterss #ffecting the local ecology.

Figure 4. Study area: impact areas (11 for relocati2004; 12 for relocation 2006), control
areas (C1-4), Walsoorden sandbar (W) and washoaicél (G).

1.3 Monitoring results

Table 1. Overview of morphological and ecologicatecia of the relocation test and the

observed effects (Vos et al. 2009)

Predefined criteria

| Observed effects

1. Morphological criteria

1.1 Stability of the relocated materid
Maximum 20% of the total relocated quant
may have left the relocation site 2 wee
after completion of the relocation tes
Between 20 and 40% of the material m

1l.Two weeks after the end of relocation phase A ¢l
tyevidence of a limited material decrease (+0.5%)
keveeks after relocation phase B no measurements
stconducted but around 2 months after the relocal
atest, around 15% of the material had disappeartdr 4

disappear from the relocation site, if extrem2 weeks, therefore, less than 20% had disappe

conditions have led to this. Over 40% loss
material will be regarded as a failure of t
test.

dfigure 6
he

W
were
tion

\
ared.

1.2 Sedimentation of Schaar van Valkenig
Maximum 15% of the transverse profile
the Schaar van Valkenisse (at the locatior
the bar that now lies at the head of {
Schaar) may have been occupied by san
weeks after the completion of the relocati
test.

s@wo weeks after the end of relocation phase Agtlie
pfa limited decrease (-2.8% and -1.1% respectively
tiie transverse profile for the 2 selected transv

da2decrease of -7.1% and -5.2% respectively. Thig

phowever, attributable to the targeted relocaticmst
took place during the same period in the Schaar
Waarde.

hsections. Two months after relocation phase B, tisef:

2. Ecological criteria

2.1 Height increases on the Walsoord
sandbar. On 25% of the sandbar more thg
cm, on 50% of the sandbar more than 2
or on 100% of the sandbar more than 1
will be regarded as a problem.

eRixed point measurements indicated that the weg
nedge of the sandbar was undergoing a reductio
cheight of 3.3 to 3.6 cm/year; the central part loé
csandbar is increasing at a rate of 2.5 cm/years
trend is also clear from the MOVE measurements.

tern
n in
t
rhi

2.2 Changes to percentage of inter-tidal m
On 50% of the sandbar more than 4(
change in the mud level or on 100% of {

udhe granular analyses from samples taken on
%andbar indicate that there is no significant dewia

the

has a result of the relocation test. Seasonal demmin
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sandbar more than 20% change in the mulke mud level were clear from the measurements.
level will be regarded as a problem.

2.3 Changes in inter-tidal macrobenthos. THdo  significant deviations of the inter-tidal
density, biomass and diversity of the intermacrobenthos were observed as a result of |the
tidal macrobenthos may not deviate from theelocation test. A shift towards a lower dynamic
long-term trends. environment was observed but this was also theinase
the control zone and cannot, therefore, be ateibid
the relocation test.

(1) Morphological analysis

1.1 Morphological evolution relocation area (critem 1)

The stability of the relocation test does fulfiethriteria: less than 20% of the total relocated
quantity had left the relocation site two weeksmftompletion of the relocation test. Two
weeks after the end of relocation phase A, theevidence of a limited material decrease (-
0.5%). Two weeks after relocation phase B no memsents were conducted but around 2
months after the relocation test, around 15% of thaterial had disappeared. The
transportation of material out of the polygon isented towards the sandbar (Figure 5 &
Figure 6) which was also the purpose of the relonait a deeper and more dynamic area
further from the sandbar. The larger depth was ssarg for the trailing suction hoppers
dredger and the relocation area was thereforeletsted further from the sandbar. This area
is also characterized by a higher dynamism, botldrddynamically (currents) as
morphodynamically (sediment transports).

This trend becomes clearer from the long-term tes&or phase A of the relocation test, 6
months after the execution of the test ca. 30%hef gediment is transported out of the
polygon. For phase B ca. 35% of the relocated nadter transported out of the control
polygon after 10 months. At the end of 2007 only&@r circa 700,000 m?) of the relocation
is still in the control polygon. Further analysis2008 even showed that in September 2008
(1.5 years after completion of the relocation te®8f% of the relocated material had
disappeared [1]. Nevertheless this is a positigaltesince the material seems to have settled
mainly between the relocation area and the sangtiahe relocation area of 2004 and the
area near the Walsoorden sandbar) (Figure 5 & Eigur
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Figure 5. Difference after phase A (up) and B (dpwhthe relocation test: phase A after 1
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10 months (Vos et al. 2009).
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Figure 6. Volume calculations in some major zorgshbioth in situ relocation tests 2004
(light blue line) and 2006 (purple line), as wel the area near Walsoorden sandbar (red
line). Both 2006 relocation periods (A and B) amelicated by an orange background colour.
(Vos et al. 2009, Plancke et al. 2010, Vos 2010)

1.2 Criterium 2Morphological trend at “Schaar van Waarde” and “Sadr van Valkenisse”
Transverse sections were selected at the SchaaWeande and Schaar van Valkenisse to
control a potential effect of the relocation testix. 15% of the transverse profiles may have
been occupied by sand 2 weeks after the complefitime relocation test. The results show a
positive trend: Two weeks after the end of relamafphase A, there was a limited decrease of
the transverse profile for the 2 selected trangveestions (-2.8% and -1.1% respectively).
Even two months after relocation phase B this Gatevas met: the transverse profile
decreased with 7.1% at Waarde and 5.2% at Valkemissipared to the beginning of phase
B. From then, the sedimentation at the Schaar \alkeviisse was stable: 6.1% after one year
and 5.1% after 1.5 years since the beginning os@Ha Sedimentation at the Schaar van
Waarde was however more intense: 5% after one aiearl4.3% after 1.5 years since the
beginning of phase B. This is, however, attribugablthe targeted relocations that took place
during the same period in the Schaar van Waarde.

(2) Ecological analysis

The ecological monitoringlid not reveal any significant negative impact, neither in the
intertidal areas, nor in the subtidal areas. Ndnthe results from this monitoring indicated
that the in situ relocation test was responsibteafsignificant change in ongoing trends. The
result of this relocation test could however notes¢rapolated to other areas because the
effects could differ depending on local charactess For every relocation measure and for
every area new location monitoring is needed (\@rvdal 2010)!

In theintertidal area no negative effects were detected due to theagtm test. All criteria
were fulfilled and changes (mainly at the centrait f the sandbank) were in line with the
long term trends (elevation, sedimentation, maosmétion, and composition macrobenthos
(Figure 7)). The trends in macrobenthos composiioe however not similar for every
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species and based on the analysis of shifts iniepeliversity, the sandbar tends to shift
towards a lower dynamic environment (Vos et al. §0This was also the case in the control
zone and cannot, therefore, be attributed to thecadon test. The dominant intertidal
macrobenthos species on the Walsoorden sandbapkesented in Figure 8.

In the subtidal area the relocation test has resulted in a signifidacal change in the
sediment composition: the mud content decreas€d and |1 (Figure 9). At the impact area
I1 (corresponds to relocation area 2004) this tnead already visible during the monitoring
of the 2004 monitoring program. From the new date development to more sandy
sediment seems to continue. This was not reallyrprise since the dredged material was
poorer in mud content compared to the sedimentwilagt present at the relocation area, and
in addition dredging and relocation may lead tqeusion of mud from which the relocated
material could become even more poor in mud conterdomparable analysis for the new
relocation area (12) was not possible because ssdimas not sampled before the relocation
test and only two samples were taken in total.

At location 11, a significant decrease in macrohestbiomass was measured (Figure 10).
However, this was also measured at the control @dedas well as a decrease in diversity
and density). The significant change was hencetal@egeneral evolution and not due to the
relocation test. This is surprising since the clesnoy sediment composition. This may be
explained by the fact that the benthos communitg aleeady poor before the relocation test
(Forster et al. 2006). The dominant subtidal maenthos species at Walsoorden are
presented in Figure 11.
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Figure 7. Spatial variation in biomass, density afidersity of intertidal macrobenthos. The
coloured bars give the average value for biomassisdy and diversity. The small black
lines on top of the coloured bars represent thedsad error. The vertical red lines indicate
the relocation test of 2004 and phase A and B ef 2806 relocation test. ‘VJ'=spring,
‘NJ’=autumn, NS=northern spit, ES=edge of the samglCS=central sandbar (van der Wal
2010)
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Figure 8. Dominant intertidal macrobenthos spe@ashe Walsoorden sandbank (Forster et
al. 2006)
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Figure 9. Median grain size (up) and silt contedbwWn) of the subtidal sediment, with
indication of standard error (small black lines top of the coloured bars). The vertical red
lines indicate the relocation test of 2004 and gh&sand B of the 2006 relocation test.
(Forster et al. 2006)
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Figure 10. Trend in biomass, density and diversitysubtidal macrobenthos in the study
area. The red arrows indicate the relocation test®004 and 2006 (phase A and B). (van
der Wal 2010)
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Heteromastus filiformis Macoma balthica Nephtys cirrosa Bathyporeia pilosa
(Dutch: Rode draadworm) (English: Baltic tellin) (Dutch: Zandzager) (Dutch: Kniksprietkreeftje)
(Dutch: Nonnetje)

Figure 11. Subtidal macrobenthos in the study area.
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2 Execution of main effectivenesscriteria

2.1 Effectiveness according to development targets of
measur e

Step 1: Definition of development targets

The morphological target was to test the stabitifythe relocated material and if the
transportation of the relocated material was towaingé sandbar.

The ecological target was to test if the measulendt lead to significant negative effects.

Step 2: Degree of target achievement

On a morphological level, it can be concluded that relocation teshas been a success.
The material seems to be stable despite the $yabding slightly lower than the relocation
test of 2004. This was, however, an expected effeen the different relocation technique
that was used in 2006 and the more dynamic comditio the deeper relocation location. The
movement of the material is also mainly in the climn of the sandbar. The results of the
feasibility study are therefore confirmed in thissitu trial. The sediment is placed into an
area that has been eroding for several decadesudrdity of dredged material (1.4 million
m3) is however low regarding the capacity of theded area and will therefore not
significantly change the erosive hydrodynamic ctiads.

On an ecological level it can be concluded thatréhecation testlid not lead to significant,
detrimental consequences. Large-scale effects on the macrobenthos as dt rekuhe
relocation test in 2006 seem to have been avoifles cannot, however, be stated with
certainty in relation to the relocation locationchase no prior sampling was carried out in
order to characterise the natural habitat and nb&tithos community.

Comparison with the relocation test of 2004: Bdtha morphological and ecological criteria
were met in both tests, but from the results it wascluded that the traditional relocation
technique (used in 2006) has a lower efficiency pamad to the diffuser (used in 2004). This
is confirmed by a comparison between the amourntrefiged material (in hopper) and the
amount of material (in situ) found based on volura&ulations between topo-bathymetric
surveys. It can be noted that the correction forsitg differences was not applied for this
comparison. The diffuser technique has an effigient ca. 85%, while the traditional
relocation technique has an efficiency of 75-80%wever, the criteria were met so both
techniques are useful.

14
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2.2 Impact on ecosystem services

Step 1: Involved habitats

According to expert judgment, we do not have thespmlity to indicate the relative
involvement of different habitats in percentaged amen less to indicate the quality. The
reason for this is the fact that the in situ retasatest is just a small scale test to study the
feasibility of the large scale relocation alongaadbar, and as such not a goal in itself.

Based on Figure 12, we can however qualitativelychale that the area is elevated. Most of
the area is still subtidal deep habitat, but als@ry small area of subtidal moderately deep
habitat was created at the sandbar side of theatdm area.
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Figure 12. Morphological trend (bathymetry beforglacation (W01) and two years later
(W30)); MLLWS=Mean lower low water spring. (Forsagral. 2006)
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Figure 13. Ecosystem services analysis for TIDBtpRRelocation of dredged sediment to a
shallow water area at the edge of the Walsoordemdisar (2006): Indication of habitat
surface and quality change, i.e. situation befoeesus after measure implementation. The
change in habitat quality, i.e. situation after theeasure is implemented corrected for the
situation before the measure, is ‘1’ in case ofeayMow quality shift, and ‘5’ in case of a
very high quality shift.

Step 2: Expected impact on ecosystem services, compared with targeted ecosystem
services, and expected impact on beneficiaries

More information about the methodology and the ecrinterpretation of the results could be
found in the overall measures report (Saathoff.e2Gi 3).
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(1) Overall expected impact on ES:

From the ES assessment it is concluded that thiasume generates both positive and
negative expected impacts. A slightly positive etpd impact is indicated for some

regulating services Water quality regulation: rdghurc of excess loads coming from the
catchment; water quantity regulation: landscapenteaance; and water quantity regulation:
dissipation of tidal and river energy; as well asthe provisioning service Food: animals. A
slightly to very negative expected impact is intkchfor Water quality regulation: transport
of pollutants and excess nutrients; Water quantggulation: transportation; Water for

industrial use; and Water for navigation.

The transformation from subtidal deep to subtidialllsw water is in general indeed negative
for transportation. But in the local context of ttedocation of dredged material at the edges
of the Walsoorden sandbar it was proven that ittrdmutes to the maintenance of the

multiple channel system, which is positive for spartation.

(2) Expected impact on targeted ES

As this measure was only a test case, the targetlimited to studying the stability of the

relocated material (ES ‘Information for cognitiveewvélopment’ and ‘Erosion and

sedimentation regulation by water bodies’). The eeted impact on both development
targets is neutral.

(3) Expected impact on beneficiaries

The expected impact for the different beneficiargups is slightly negative for indirect use
and regional use. This is mainly the consequencthefegative expected impact for the
transportation related ES, which could be questobased on the local context of the
measure.

Table 2. Ecosystem services analysis for TIDE pRelocation of dredged sediment to a
shallow water area at the edge of the Walsoordemnlkar (2006): (1) expected impact on ES
supply in the measure site and (2) expected immectdifferent beneficiaries as a
consequence of theeasure

|110E pilot: Relocation of dredged sediment to a shallow water area at the edge of the Walsoorden sandbar (2006) |

Cat. [Ecosystem Senice [Score | Beneficiaries:

S ["Biodiversity" | o | Direct users 0
R1 |Erosion and sedimentation regulation by water bodies 0 Indirect users -1
R2 |Water quality regulation: reduction of excess loads coming from the catchment 1 Future users 0
R3 |Water quality regulation: transport of polutants and excess nutriénts -1 Local users 0
R4 |Water quantity regulation: drainage of river water 0 Regional users -1
R5 |Erosion and sedimentation regulation by biological mediation 0 Global users 0
R6 |Water quantity regulation: transportation -3

R7 |Water quantity regulation: landscape maintenance 1

R8 |Climate regulation: Carbon sequestration and burial 0

R9 |Water quantity regulation: dissipation of tidal and river energy 1

R10 |Regulation extreme events or disturbance: Wawve reduction 0 Targeted ES

R11 |Regulation extreme events or disturbance: Water current reduction 0

R12 |Regulation extreme events or disturbance: Flood water storage 0 Legend: expected impact*
P1  |Water for industrial use -2 3 very positive

P2 |Water for navigation -3 2 positive

P3 |Food: Animals 1 1 slightly positive
C1 |Aesthetic information 0 0 neutral

C2 |Inspiration for culture, art and design 0 -1 slightly negative
C3 |Information for cognitive development 0 2 negative

C4 |Opportunities for recreation & tourism | 0 -3 \ery negative

*: Indicative screening based on ES-supply suneys and estimated impact of measures on habitat quality and quantity. Quantitative socio-
economic conclusions require local supply and demand data to complement this assessment.

16



Basic analysis report, nr° 22, Walsoorden 2008y APA
23.01.2013

2.3 Degree of synergistic effects and conflicts according
to uses
No conflicts were observed. This pilot project wasecuted within the framework of the
existing license for relocating sediments in thesW®m Scheldt. At a larger scale, this

measure could give the possibility to combine dieglgand port development with habitat
creation and nature conservation.

3 Additional evaluation criteria in view of EU
environmental law

3.1 Degree of synergistic effects and conflicts according
to WFD aims

The relocated sediment was stable and moved towhedsandbar, expanding the shallow
area around the sandbar and also changing therbathyat a local scale. The sediment is
placed into an area that has been eroding for akvkrcades. The quantity of dredged
material (1.4 million m3) is low regarding the cajtpa of the eroded area and will therefore
not significantly change the erosive hydrodynananditions. Also, this measure tackles the
effect (eroded area), not the cause!

Indicator Code Main pressures polyhaline Effect? Description
Group zone Scheldt - -
Habitat loss and degradatiq Enlargement of the
1.1 during the last about 100 years: sandbar and local change
Sl Intertidal X of bathymetry (small
scale test)
3.1/3.2 Decrgase of water and sedimant
S.I. chemical quality X
sl 33 Incregsed chemical loads gn X
organisms
D.l. 17 Relative Sea Level Rise
D.l. 2.6 Capital dredging X
D.l. 2.12 Port developments X

S.I. = state indicator; D.l. = driver indicator

3.2 Degree of synergistic effects and conflicts according
to Natura 2000 aims

This measure is located in the Natura-2000 areatdffesScheldt (Westerschelde) &
Saeftinghe (code 122). The relocation of dredgetkriz at a sandbar had the ambition of
creating new, and more divers habitat in the egtddowever, the measure as described here
is only a small scale test with the aim of studyiihg stability of the relocated material. This
has no impact on the Natura-2000 aims.

CO Specification Effect? Short explanation
- |- 0] +| ++
Estuarine habitat} Improvement of the quality X More habitat  diversity:
Western of the estuary (H113 O subtidal moderately deep
Western Scheldt habitat was created (small

17



Basic analysis report, nr° 22, Walsoorden 2008y APA

23.01.2013
"It
Scheldt (Westerschelde) scale test)
(Westerschelde) Preserve and increase the
& Saeftinghe quality of marshes, mud

flats and salt grasslands.

Preserve and develop the
quality of inner dike
brackish areas for breeding
birds, marshes, etc.

Preserve undisturbed resting
places and optimal breeding
habitat.

Small scale test: no effects

Bird directive

Small scale test: no effects
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4 Crux of the matter

This second relocation test also proved that the redocation strategy is feasible. When
relocating sediment near the Walsoorden sandbar,sédiment is stable. Due to larger
currents in the relocation area, a higher percentdfghe material was transported towards
the Walsoorden sandbar. This morphological evatutieas seen as positive within the
objectives of the relocation strategy. From ecalabiviewpoint no significant negative
changes in trends have been identified.

Further analysis is needed on the applicabilitthaf measure to several other locations in the
Western Scheldt (Westerschelde). Commonly known wkewige gaps are on the
understanding of sediment transport pathways amdiltieg sedimentation and erosion
patterns and on the inhabitation of benthic maecnodizof new shallow areas.

The second relocation test (2006) proved that #heo traditional clapping technique is
successful. This technique has the advantage tcutxethe relocation much quicker
compared to the diffuser technique used for that feelocation test in 2004. In this way the
relocation along sandbars can be integrated ircdimtinuous maintenance dredging works.
The disadvantage of the clapping technique is hewdlvat a minimum depth is needed
depending on the draft of the used hopper. Thentgab with the diffuser can, in contrast, be
used at shallow water and is much more preciselt@ate material at certain spots.

Both relocation tests were successful (all critereae met), but both tests involved however
only very limited relocation quantities which amoéuo just part (20%) of the relocation
guantities that are necessary for full reconstouctof the sandbar point. Extensive
monitoring is therefore still required to furthewvestigate the impact of full-scale relocations
on the local morpho- and hydrodynamic conditionsg\ét al. 2009). Initially, this would be
to see whether the results remain positive withdavolumes of relocated material and, on
the other, to evaluate a number of desired eftbetiscould not have been checked during the
relocation tests due to their limited nature. S@x&mples (WL 2006, Vos et al. 2009):

* Improved distribution of the tidal flow between thleb and flood channel;

* An increase of the velocities in secondary chanaelgcent to the Walsoorden
sandbar, particularly above the Hansweert sill.sTwill allow the self-eroding
capacity to increase and dredging efforts to beced,;

» Enrichment of the shallow water and inter-tidalear&vith finer granular fractions as
a consequence of a reduction of the flow speetiseise areas.

In addition to the alternative relocation strategtgention must also focus on morphological
dredging and the management of hard boundariesgdiard layers) in the estuary in order
to manage the Scheldt estuary in a morphologidelgnced manner (i.e. reduce the cause of
the erosion) (Vos et al. 2009).

As a result of the success of the relocation tesf004 and 2006, it was decided that this
new relocation strategy (whereby dredged matesiakiocated along sandbar edges) would
be expanded to multiple locations in the Westerme®it (Westerschelde) (Vos et al. 2009).
This is analysed as a separate measure: sandbeatiehs 2010 (‘plaatrandstortingen’).
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