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Context

In France, dredging operations
generate more than 50 Mm3 of
sediment per year.

Dredged sediments

Prisma Project, 2014
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European Regional Development Fund

Consequences

Siltation of waterways
Flood risk
Environmental issues
Economic issues

Sediments management

=

Immersion

=

Need to find alternatives that are part of a sustainable
sediment management approach

Storage

Saturation of storage centers
Possible treatment before storage

Valorization

Which field?

How?

Technical feasibility ?
Environmental acceptability?

cost?

=>» USAR Projet (Using Sediment As a Resource) : Promote the use of sediment, namely in civil engineering
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OSMS Optimization process

Road

Optimization of the mixing and
the treatment of dredged
sediments

Environmental
impact

Technical
feasibility

Agricultural
spreading

Concrete

=

Propose the optimal solution that meets technical and environmental
requirements at the lowest cost.
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Min szl+ZCS +ZZC“T“
Sédiments i=1 t=

Minimiser #7((X))
g (X )'<0
h,(x))=

> (‘ X,

Optimisation / Valorisation / Eco-matériaux

Objective Function : Lower cost for optimal valuation
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Software : Input data

Sediment Treatment center Storage areas Materials

- Name .
- Unit name - Zone Name - Name
- Type of sample _
L -Type of treatment - Type (Inert, Not - GPS coordinates

- Characteristics )

. - For each type: dangerous, Dangerous) - Transportation cost
. Chemical (as, zn, ...) . _

) . Name of treatment - GPS coordinates - Operating cost (or
. Mechanical (GTR)
. .Cost€/T - Storage costs €/ T purchase)

- Centre of studies ) .

. . Impact on polluting -Notes - Characteristics
- dredging date .

. . element% . chemical
- dredging location _

. - Address of the center . mechanics
- GPS coordinates ]
- GPS coordinates -Notes

- Transport costs T [/ km
- Operating costs
- Notes

- Notes

Using Sediment As A Resource
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Mathematical model : Constraints

Environmental constraints : Heavy metals
7|

eq| 1— Z e Ty | <es+(1—x)M
=1

Environmental constraints : Organic matter

IT| m
ey 1_ZéMitTti < ey 1+Z.S} + (1—xl)M

t=1 j=1

Mechanical constraints

n m n 7 N N
(335 )« St xn s S xsy < (Sa
j=1 i=1 J=1 =

P;y4 (de) : associated percentage to the diameter d in sediment i (material j)
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53 (X;%) .-— Treatment
$2 (X,%) | New material
. (tl Yes/No) (tz Yes/No)

Sl(Xl%) Z Xi o g Z Yi =1
=1 j=1
Mixture
operation
Costs
. | Sediments ->C(S))
M1(y,% . §

i) W Material ->C(M))
Treatment -> C(T,)

M2(y,%) w. -. Logistics -> C(L)

n m K
Xi C(Sl) 2 Y,C(Mi) - TkC(Tk) + C(L) - Min
T e
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OSMS softwar

Home page

DATA & ANALYSIS MANUAL SIMULATION AUTOMATIC SIMULATION

1. import the data, define the constraints, insert the costs, etc.

2. [Data & Analysis ] display on the map the position of the different sediments,

quarries, treatment centers, etc.

3. [Manual simulation ] create a project and start a manual analysis

4, [Automatic simulation] create a project and start automatic analysis
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DATA & ANALYSIS

MANUAL SIMULATION AUTOMATIC SIMULATION

USER
Rights management

SEDIMENT
Import & Export

MATERIALS
Import & Export

PARAMETERS
Chemical and Mechanical

CLASSIFICATION
Normes & Legislation

TREATMENTS
Import & Export

STORAGE AREA
Décharges & Ports

TRANSPORT
Terrestrial & marine

Eapaaaea

— GPS coordinates, characterization and cost

— Sand, gravel, lime, fly ash etc., GPS position, characteristics,
costs

Physical, chemical and geotechnical parameters

l

- (Classification of sediments

— Add a treatment center, GPS coordinates, costs, etc.

— GPS coordinates, acceptability criteria, costs

— Type of transport, costs

Using Sediment As A Resource




DATA & ANALYSIS

MANUAL SIMULATION

AUTOMATIC SIMULATION

The GPS coordinates of the project, the sediments, the additive, the materials,
treatment centers and storage centers are displayed on the map
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Paramétres
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DATA & ANALYSIS MANUAL SIMULATION AUTOMATIC SIMULATION

Create a new project and select its characteristics: type of application, sediments,
quarries, storage and treatment centers etc.

Manual Simulation - New project x
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Example of results, Road application -1-

=-ON téri 11.08(€ =
i} | Editer PrOJet| e {€) Graphe de granulomeétrie
il Symbole Min Max =% Sédiments % % Max Coiit(€) =
5 Limite Atterberg 100
vl Ic Ic 2.5 v %83 15.14 100.0 1.05
= Organique 2 3 a0 4
: MO MO 1 I y 5.37 100.0 0.48
= Géotechnique 50
vl 1Pl IPI 20 - . : . .
& Chimique =) Matériaux % % Max Codt(€) o
vl Mercure Hg 0.2
v| Molybdéne Mo 10 - Dm2 79.47 100.0 9.53 -
[v| Nickel Ni 10 .
[v| Plomb Pb 10 .
(4 Antimoine sb 0.7 z Fraction_2 Fraction_20 Fraction_S0 Fraction_60 Fraction_200 Fraction_2000Fraction_5000
[v] Sélénium Se 0.5
(vl Zinc Zn 50
v| Fluorure F- 150 v
v| Chlorure Cl- 15000~ |
v/ Sulfate 504- 20000 ~ | .. . !
) Carbone Organigue T... COT w0 -+ 1 =¥ Limit values of acceptability .
v H 1 Code Symbole Valeur
[ ydrocarbures Arom... HAP 50 1 . . 1 i
vl Polychlorobiphényles  PCB 1 = 2 9 Mix des|gn ! |G Limite Atterberg [=]
vl Hydrocarbures Totaux HCT 500 v : 1 lc Ic 0.47 ‘
: o 1 g s 1
v Ars?nlc As 3 : 3 9 Costs 1 Organique =
v| Barium Ba 100 o : MO MO 1.6 v
e = | — , e 5
S Gadinkipn o t -1 4 =» Characteristics of the new material | = céctchniaue :
v| Chrome Tot Cr Tot 10 = | 1PI 1P1
[V Cuivre C 50 v ] = Chimique
= : : 5 = New parameters values | | 5 T
1
T Barium Ba 0v
Cadmium Cd 0.2 v
Chrome Tot Cr Tot 10 “[3]
Arbre de
[ Enregistrer ] [ Exécuter J décision
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Example of results, Road application -2-

FRANCE | Route | Route

| w )
1 | Editer Projet| - ¢ Nouveau matériay 11.49(€) -
e o - i = ¥ Sédiments % % Max Colt(€)
= Granulometrie
DMax DMax 5000 =% A3 37.82 100.0 1.89
Fuseau Talbot TALBOU
=) Organique = @ Transport Début Fin Colit(€)
vi MO MO 3 v Argile (< 2u§‘~’e»
=) Géotechnique
2 1Pl I 20 @ Transport marin Initial Cible 0.3
= Chimique
v Molybdéne Mo 10 v o8 X 62.17 100.0 5.59
v Nickel Ni 10
v! Plomb Pb 10 A
Rt e b 07 =-[@ Traitements Colt(€) 1
v Sélénium Se 0.5 0 ino-cablely 5 =
v| Zinc n 50 - =@ Traitement MO ( Biot 3.1 100 90 80 70 60 50 40 30 20 10 0
v! Fluorure F- 150 v Cahla /< EALNOL
v| Chlorure Cl- 15000 v 4 @ Paramétres Initial Cible rassant a u.us mm rassant a u.us mm
vl Sulfate S04- 20000 ~ &
v| Carbone Organique T... COT 30000 10095 t2 PS—T0 S IP
v| Hydrocarbures Arom... HAP 50 . = @ Transport Début Fin Cout(€)
v Polychlorobiphényles PCB 1 Al A2l Aq a4
vl Hydrocarbures Totaux HCT 500 @ Transport marin Initial Traitement MO 0.3
v| Arsenic As 2 ad
v| Barium Ba 100 359
v| Cadmium Cd 1 v @ Transport marin Traitement MO Cible 0.3 N
v! Chrome Tot Cr Tot 10 . BS B6 Passant & Clouc2
v| Cuivre Cu 50 v = B Centre de stockage Colit(€) 2 mm
v Mercure Hg 0.2 v 12¢ 100% 12Y5
Di Bj B2
centre de stockage Inerte 0.0 70% D
D4 B3 B4
N0 £y 1 No/s b
[ Enregistrer ] [ Exécuter ] | Export I
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Example of results, Embankments

FRANCE | Digue-Couverture | Digue Cou_verture

iwnterreg @
2 Seas Mers Zeeén

USAR

European Regional Development Funed

{ | Editer Projet|

[v] Code
& Granulometrie
[v] Fraction 60 a 2000 um
3 Limite Atterberg
v WL
¥ Ip
 Ic
|9 Hydraulique
| ¥ Permeabilité
= Organique
¥ Mo
3 Géotechnique
vl 1Pl
5 Chimique
¥l Arsenic
| ¥ Barium
| ¥ Cadmium
[v] Chrome Tot
[ ¥ Cuivre
| ¥ Mercure
i iMonbdéne
¥ Nickel
vl Plomb
¥ Antimoine
| ¥ sélénium
'™ Zinc
@ :Fluorure
|  Chlorure
[v| Sulfate

Wl Carbone Organique T...

| Chlorure de Sodium

Symbole

Fractio...

iCr Tot

Min Max
40
45
18.25
0.75

1e7  0.00001

20

100

10
50
0.2
10
10
10
0.7
0.5
50
150
15000
20000
30000
4

[ Enregistrer ]

[ Exécuter ]

.

Picinidicis

Poididinig

[>]

<

=] Nouveau matériau

=¥ Sédiments

1 2

4

A

B3
: Digue

Tamit 2218 %

IR

10.94(€)
% Max Coit(€)
100.0 0.52
100.0 0.95

Tamit 2 2 35 %
Tamit_60 - Tamit_2 = 45 %
Tamit_2000 - Tamit_60 < 45 %

IP<25

18 <Tamit_2 < 35
15 % < Tamit_60 - Tamit_2 <50 %
15 % < Tamit_3000 - Tamit_60 < 50 %
TzIPs25

35 % <Tamit_2 5 55 %
Tamit_60 - Tamit_2 = 20 %
45 % < Tamit_2000 - Tamit_60 = 50 %
SzIPs25

<55%

35 % <Tamit,

&'

Tamit_60 - Tamit_2 = 50 %
45 % < Tamit_2000 - Tamit_60 < S0 %
55IP<15

Tamit 2218 %
Tamit_2000 - Tamit_60°2 50 %
155IPs25

Arbre de

décision

120

100

80

60

40

20

Fraction_2 Fraction_20 Fraction_50 Fraction_60 Fraction_200 Fraction_200(Fraction_5000
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