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GLOSSARY

BIS Dredging Information System used in the Lower Sea Scheldt

d Density of dredged sediment [kg/dm?]

DGD Deurganckdok

HCBS High Concentration Benthic Suspensions

M mass of dry solids [ton]

P, density of the solid minerals [kg/dm?®]

P, density of clear water [kg/dm?]

toq Reference situation for densimetric analysis (empty dock)

toe Reference situation for volumetric analysis (24 March 2006)

TDS Ton of dry solids [ton]

\Y volume of dredged sediment [m?]
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1. INTRODUCTION

1.1. The assignment

This report is part of the set of reports describing the results of the long-term measurements
conducted in Deurganckdok aiming at the monitoring and analysis of silt accretion. This
measurement campaign is an extension of the study “Extension of the study about density currents
in the Beneden Zeeschelde” as part of the Long Term Vision for the Scheldt estuary. It is
coqnplementary to the study ‘Field measurements high-concentration benthic suspensions (HCBS
2)".

The terms of reference for this study were prepared by the ‘Departement Mobiliteit en Openbare
Werken van de Vlaamse Overheid, Afdeling Waterbouwkundig Laboratorium’ (16EB/05/04). The
repetition of this study was awarded to International Marine and Dredging Consultants NV in
association with WL|Delft Hydraulics and Gems International on 10/01/2006.

Waterbouwkundig Laboratorium— Cel Hydrometrie Schelde provided data on discharge, tide,
salinity and turbidity along the river Scheldt and provided survey vessels for the long term and
through tide measurements. Afdeling Maritieme Toegang provided maintenance dredging data.
Agentschap voor Maritieme Dienstverlening en Kust — Afdeling Kust and Port of Antwerp provided
depth sounding measurements.

The execution of the study involves a twofold assignment:

e Part 1: Setting up a sediment balance of Deurganckdok covering a period of one year
o Part 2: An analysis of the parameters contributing to siltation in Deurganckdok

1.2. Purpose of the study

The Lower Sea Scheldt (Beneden Zeeschelde) is the stretch of the Scheldt estuary between the
Belgium-Dutch border and Rupelmonde, where the entrance channels to the Antwerp sea locks
are located. The navigation channel has a sandy bed, whereas the shallower areas (intertidal
areas, mud flats, salt marshes) consist of sandy clay or even pure mud sometimes. This part of the
Scheldt is characterized by large horizontal salinity gradients and the presence of a turbidity
maximum with depth-averaged concentrations ranging from 50 to 500 mg/l at grain sizes of 60 -
100 um. The salinity gradients generate significant density currents between the river and the
entrance channels to the locks, causing large siltation rates. It is to be expected that in the near
future also the Deurganckdok will suffer from such large siltation rates, which may double the
amount of dredging material to be dumped in the Lower Sea Scheldt.

Results from the study may be interpreted by comparison with results from the HCBS and HCBS2
studies covering the whole Lower Sea Scheldt. These studies included through-tide measurement
campaigns in the vicinity of Deurganckdok and long term measurements of turbidity and salinity in
and near Deurganckdok.

The first part of the study focuses on obtaining a sediment balance of Deurganckdok. Aside from
natural sedimentation, the sediment balance is influenced by the maintenance and capital dredging
works. This involves sediment influx from capital dredging works in the Deurganckdok, and internal
relocation and removal of sediment by maintenance dredging works. To compute a sediment

! Uitbreiding studie densiteitsstromingen in de Beneden Zeeschelde in het kader van LTV Meetcampagne naar
hooggeconcentreerde slibsuspensies
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In situ calibrations were conducted on several dates (15 March 2006; 14/04/2006; 23/06/2006;
18/09/2006) to calibrate all turbidity and conductivity sensors (IMDC, 2006f & IMDC, 20071).

1.4. Structure of the report

This report is the sediment balance of the Deurganckdok for the period of 01/04/2006 to
30/06/2006. The first chapter comprises an introduction. The second chapter describes the project.
Chapter 3 describes the methodology. The measurement results and processed data are
presented in Chapter 4, whereas chapter 5 gives a preliminary analysis of the data.
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5. PRELIMINARY ANALYSIS OF THE DATA

Depth sounding and dredging data are available for the period from April 2006 until June 2006.
Therefore only a volumetric analysis can be performed.

Depth sounding data is processed to show the evolution of average volume per unit of surface, i.e.
the average evolution of bed evolution as detected by a 210kHz sounder. If more than 50% of the
area of a (sub)zone is covered an average siltation rate can be calculated. During this period a
adequate coverage was attained during depth soundings, except for zone 1 and zones 5A-Z, 5B-Z
and 5C-Z.

BIS data reveals that between the reference depth sounding on 24 March 2006 and the end of
April no maintenance dredging was done in Deurganckdok excluding sweepbeam dredging on the
sill and next to the quay walls. Between the end of April and the beginning of June a fair amount of
hopper maintenance dredging was performed in Deurganckdok. The largest amount of dredged
mass was removed in the week of 30 April till 7 May 2006 (156 672 TDS).

Keeping this in mind when looking at the bed elevation maps and difference maps, it can be seen
that between 24 March 2006 and 28 April 2006 an increase in elevation occurs across
Deurganckdok. After this date a status quo or elevation decrease is visible until the depth sounding
of 9 June 2006. Between 9 June and 30 June 2006 bed elevation increase is clearly visible
especially inside Deurganckdok near the entrance (zone 3A).

The difference charts in April show the highest increase in zone 3A for the Deurganckdok. During
the month of May decreases on the difference charts are due to dredging activities . The decrease
in elevation in zones 5 between 26 May and 9 June is due to sweepbeam activity between 30 May
and 5 June and on 7-8 June 2006 next to the quay wall.

Siltation rates during the month of April (no dredging) amount up to 2.8 cm/day (Zone 3B) and 3.6
cm/day (Zone 3A). Intensive dredging during the month of May causes negative siltation rates,
except in zones 3C, 4C-N, 4C-Z and 5N-C near the deep end of Deurganckdok. Zone 2 shows
small siltation rates, due to its location closer to the navigation channel and thus more under
influence of tidal currents. Frequent sweep beam activities must be taken into account in
evaluating this zone.

The siltation rate for the whole Deurganckdok (zone 1 and 2) reflects the findings. A large siltation
rate in April (2.5 cm/day) reflects the undisturbed state of the Deurganckdok. The negative siltation
rate (-0.78 cm/day) in May is an indication of the intense maintenance dredging during this period.
Between 30 April and 4 June a total of almost 484 000 TDS were dredged in Deurganckdok (all
Zones).

A table with siltation rates per month and for all cross sections, longitudinal sections and subzones
is given in a table in APPENDIX C.

When comparing the siltation rates for this period (April 2006-June 2006) and the previous period
(August 2005 — March 2006), it can be seen that for Deurganckdok comparable siltation rates are
found in undisturbed periods. During the dredging activities in 19 February —24 March 2006 almost
850 000 TDS were removed from Deurganckdok (all zones). The siltation rate is very high (2.5
cm/day) in April 2006 following these dredging activities

The average siltation rate for the zones A and B (see Figure 5-1), shows that in an undisturbed
period a siltation rate of about 1 cm/day is normal.
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Opvolging aanslibbing Deurganckdok

Report 1.1: Sediment Balance 1/04/2006- 3/06/2006

mentioned that sweepbeam dredging activity was done next to the commercial quays in June

2006. This was the least disturbed month of this period.

Table 5-1: Comparison of undisturbed monthly averaged siltation rates [cm/day] for both periods

Locations 8/2005- 3/2006 4/2006 —6/2006
eg December 2005 eg June 2006

Sill: zone 2 1 0.7

Central Deurganckdok: zones 3A and 3B 0.6-0.9 1-1.2

Back Central Deurganckdok: zone 3C No data 1.0

North front quay Deurganckdok: zones 4A-N 5A-N 1.6 1.3-2.2

South front quay Deurganckdok: zones 4A-Z, 5A-Z 0.8 0.6

In Table 5-1 it can be seen that during both periods for the sill, central DGD and back central DGD
siltation rates are comparable. There is a difference in siltation rate for north and south front quays.
During both periods siltation rates are higher at the north front quay.
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APPENDIX A. DEPTH OF THE WATER-BED

INTERFACE (210 KC)
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APPENDIX B. EVOLUTION OF DEPTH OF WATER-

BED INTERFACE (210 KC)
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B.1 Difference maps
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B.2 Bed elevation evolution per section
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