“Advancements in assessment of
contaminated sediment remobilization risks in
unnavigable watercourses in Flanders,
Belgium ”

SEDNET-07/11/2013

Thomas Van Hoestenberghe O

e’
_ anteagroup



Acknowledgements

Antea Group - Renaat De Sutter, Tom Vandenbroucke
Arcadis - Inge Leroy

KULeuven — Marijn Van den Broek, Gerard Govers
OVAM - Ellen Luyten

VMM - Nik Dezillie

ALBON - Petra Deproost

TOGETHER WE
MAKE TOMORROW i
S «ureuven I ol (ia Lol

P
ARCADIS %ﬁg VLAAMSE MILIEUMAATSCHAPPI) N.Etg:;lz

@)

<
_ anteagroup



Content presentation

| Policy in Flanders

Il Tools

lIl Monitoring project
IV Modeling project
V Conclusion

VI Recommendations

@)

¢ aawmzx - anteagroup
ARCADIS




I Policy in Flanders

In Flanders fields
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| Policy in Flanders

Interface of different policy frameworks
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| Policy in Flanders

Actors in Flanders
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| Policy in Flanders

TOGETHERWE . OVAM - Public waste agency of Flanders:
MORE BEAUTIFUL (" & : .
=eagn= . waste management / soil remediation

~—

LNE - Environment, Nature and Energy Dept:
lne. K= soil protection eg. erosion

|||||||||

VMM - Flemish environment agency:

U _ M preventing, limiting and eliminating the harmfull effects to
water systems and the atmosphere
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O CIW - Coordination integrated water policy Flanders:
u platform for environmental agencies and water course
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| Policy in Flanders

History ~ development of legislation

1981: start of waste (and soil) policy
e Decree on Waste Management of 2" Juli 1981

1995: start of contaminated soil policy
* Decree on Soil Remediation 22"9 August 1995

2006: after 10 years, re-evaluation of decree on soil remediation -
Sediments explicitly included

e Decree on Soil Remediation and Protection 27t of October 2006
(into force since 1th of June 2008)
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| Policy in Flanders

Decree on soil remediation and soil protection

Flemish governement indicates on regional scale which
contaminated sediments need to be investigated

0

Use of guideline for investigation of contaminated sediments

ass

Serious contamination of sediments ?
Llyes
Flemisch gov. indicates sediments to be remediated
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Remediation
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| Policy in Flanders

Specific guideline ‘Sediment Investigation Unnavigable
watercourses’

Objective
e First: Serious soil contamination present?
e Secondly: Risk evaluation

v’ Possible remobilization of contamination to ground- or
surface water?

v’ Exposion to human/plant/animal?

Structure of investigation
e Historical-site investigation
e Development of a sampling strategy
e Defining contamination
e Risk evaluation incl. remobilization
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y in Flanders
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e Start at source
e only when sustainable remediation
e 2008 — 2012: pilot investigations OVAM-VMM
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Il Tools for risk evaluation

e Project ‘assessment of remobilization risk’

e ? Best evaluation procedure to assess the stability of the contaminated
sediment volumes?

e 2011-2012
e Team: Antea Group, Arcadis
e (Client: OVAM

e Project ‘Modelling sediment supply towards, and
sedimentation processes in unnavigable watercourses in
Flanders’

e =1D-Modelling deposition and resuspension in all unnavigable rivers in
Flanders?

e 2013-2016

e Team: Antea Group, KULeuven
e (Client: VMM & ALBON
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Il Project ‘assessment of remobilization risk’

Scope

e Physical risk!

e Now: riskifv>0.3 m/s, v>0.8 m/s (consolidated)
e |Improvement: shear stress as risk parameter

Critical shear stresst. < Current shear stresst, mm) Frosion

(Resistive force) (Attacking force)
Sediment properties Flow properties
Grain size distribution Current velocity
Density Discharge
Compaction Slope
Water content Water depth
Organic material
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Il Project ‘assessment of remobilization risk’

Measurement method

e Insitu

e Large scale approach - quick analysis

e Possible methods: CSM, JET, MAF, EROMES, EROMOB, AMF, Graviprobe...
—> CSM selected

e |CBR, Rhine study: “CSM only to use for comparison”
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Il Project ‘assessment of remobilization risk’

Results

Verloop transmissiviteit (per jetdruk) Erosieprofiel (B1 -MUD4)

120 —0 120
—03

100 06 100
09
L ™ —12

80 1+ 80
\ —15
/ \ —1.8 \
60 T 60
| / —21 \
40 A7 T 40
M iy \
3
L
0 Vo e 33 * \_‘\o/‘\’___,_‘\‘\‘
36 { }
0 . . . . .

transmissiviteit [%]

Transmissiviteit [%]

T 0 T T T T T T T T T T T T T T T T
3.9
0 5 10 15 20 25 30 35 42 0 03 06 09 12 15 18 21 24 27 3 33 36 39 42 45 48 51
tis] 45 Jetdruk [PSI]

anteagroup




Il Project ‘assessment of remobilization risk’

Results

e Positive correlations CSM-values with density, water content, grain size

e Comparison with bed shear stress

Schuifspanning (N/m?)

Location 1 Location 2 . S
_ \:_Dur.ation curve T,

Advancements

e Shear Stress better estimate then velocity
e (CSM: Easy to use on larger scale
e Timespan? ICBR: T, 15, > T,
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IV Project ‘Erosion & sedimentation modelling’

Scope

e Modelling sediment supply towards, and sedimentation processes in unnavigable
watercourses in Flanders
e Hydraulic modelling: Infoworks RS or ICM

e Maarkebeek as test area - Infoworks RS is only option
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IV Project ‘Erosion & sedimentation modelling’

Selected sedimentation zones

e Measurements of sediment discharges & sedimentation volumes
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IV Project ‘Erosion & sedimentation modelling’
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tests on event 4/7/2005

Start Date-Time i ¢ 00 Active Layer [2 000
s t [01 januai 2000 00:00:00  >|[HD = Thic%m;%hdg | | =l
ediment Transport {1 oo &d Foresiy 10,500
Eqn. Coeff. [ I“D ;l I I ;I
Depth Change [omu | -I Channel Geometry [ - -
Ciiefia (m) H e [ )
Bed Elevation [y 000 - Transport i
Disttuation 7 40 -] Calculaion Method 1coeotte =l = T
¥ Grading I~ DOand D100 | g e amm e T mm e
Sediment Size DO [0 o010 = Sedment Size D100 [n 250 -
i) I I :| [mm] I I :I
™ Hard Bed ™ Dredging
Dredaing Type Icom.,am Lavel LI IﬂD ;I Dredaing Time Urit ISeconds Ll IﬂD L]
. Cohesive’ .
Diameter rho q : 5 hesive \s
(mm) ﬁ gim3) Transport equation Proportion Cohesive ’ tl;r;sk:gl)d ﬁnmfs)
» 0.050 2650.0 | Yestrich & Jurashek - 0.900 [ 0.100] 1.860
2 0.200 2650.0 jEngelund & Hansen - 0.100 O /
% \ - O yAR Y,

\ /
Values? P,

3




IV Project ‘Erosion & sedimentation modelling’

R R —

Measurements at downstream section
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IV Project ‘Erosion & sedimentation modelling’

Measurements upstream

Simulation Plot Produced by d12235 (26/09/2013 13:49:34) Page 2 of 2
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V Conclusion

Complementarity of both projects

e Project 1: Monitoring campaigns for assessment resuspension risk
e @Goal: Assess risk
e But also: estimation of ciritical model parameter values

e Project 2: Erosion & sediment transport models

e Goal: Assess erosion/sedimentation
e But also: asses physical risk for resuspension, possibility for capping, ...
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VI Recommendations/questions
Monitoring

e Standard method for CSM!
e Alternatives for CSM?

e Spatial/depth variation?

e Erosion rate?

e Suspension samples!

Modelling

e Stability issues!
e 1D + 2D (retention basins, flood areas)?
e Scenarios: include capping?
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