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| Sommaire
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@ First phase of work (1999 - 2004)

@ Remediation project
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+ Why Phytostabilisation and how ?

@ Conclusion
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8 Historical background

( COFRAMINES)

The site is then divided in three parts :
@ 1989 - 1996 : SNC Lastours (Tailings re-treatment)
® 1992 - 1996 : SEPS (Waste treatment company)

® 1992 - 2004 : Mine d’Or de Salsigne (MOS)
(Gold Mine of Salsigne)
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| Production during XX Century

® 110 tonnes of gold

Period

Arsenic trioxyde (tons/year)

From 1924 to 1927
From 1928 to 1938
From 1939 to 1954
From 1955 to 1960
From 1961 to 1992

150 to 900
3000 to 6000
1000 to 10 000
6000 to 7000
10 000 (in 1990)

TOTAL

200 000
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L Mission off ADEME
19988 0imillion o euroe

@ June 1999 Monitoring

Waste management
Demolition
Studies

® March 2004: Remediation project
e Monitoring plan
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Difpolmine demonstration project

Diffuse Pollution

fomMining Acivites gy yywyw.ademe.fr/difpolmine

+ IRH Environment
<+ Limburg University

+ Budapest University (Mrs Gruiz) 5 ;

agence
%de l'eau

+ Water Agency RMC G-
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Waste management
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| Demolition
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Demolition
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| Watertight area
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Watertight area

| ADEME
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Source characterisation
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rsenic soll concentration

As en ppm (Niton)

@0 000- 100 000
@ 10000- 30000
3000- 10000
1000- 3000
300- 1000

0- 300
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L Sources
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n eatung .
ruit and vegetable eating
Swimming
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Conceptual model

contact
gestion of dust

Orbiel
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liransfer

@ Sediment in Orbiel river

Underground water :
@ La Combe du Saut Thalweg
® Transfer in Orbiel via the water table

Dust :

@ Arsenic concentration : 2 pg/ms3
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route
E n Resident armer Fisherman
Adult 1,7.10-3 2,4.10-3 2,1.10-3 2,5.10-3 3,6.10-3 3,3.10-3
Children 3,3.10-3 3,4.10-3 3,6.10-3 1,9.10-3 1,9.10-3 1,9.10-3
Non Cancer risk
Breathing route : toxic total Breathing route : nervous system

SRD Resident Farmer Fisherman Resident Farmer Fisherman
Adult 1,74 2,25 2,14 5,28 6,74 6,42
Children 2,17 2,17 2,17 6,55 6,55 6,55
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19991/ 2005
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Jiotal cost between 1999 and 2004
(millionsiofieuro)

Waste management :
Demolition :

Watertight area :

Studies and prime constructor :

Total Cost :
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| Evaluation of totalicost/ guantity
ol polluted soil withiconventional
technigues (ViilionioiRenro)

Typgof treatment euro/m3 500 000 m3
Excavation 3 1,5
Confinement Min 15 7,5
Confinement Max 30 15
Stabilisation 300 150
Landfilling (stabilisation) 500 250
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Remediation project

Excavation +
confinement

Residual

A 4

pollution

A

Classic

Revegetation

Phytostabilisation

Water management
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B 1. Excavation
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onfinement area
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| 2, Phytostabilisation
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| Remediation programme

[ Excavation and phytostabilisation
[ Confinement and revegetation
.| | Clean soil and revegetation
[ | Excavation and revegetation

Orbiel

ConfinemerL
by MOS
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Remediation programme
(million of;euro)

. d soil into the con
Stabilisation of waste

Protection with a geomembrane (110 000 m?)
Water management systems
Phytostabilisation

Prime constructor

Monitoring and water treatment

Other

TOTAL

TR2| TR3|TR4

Excavation

Call for tender (Phase 2)
_|Cappi 1

Phytostabilisation
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| Phytostabilisation (Difpolmine)

mixture

Field plots 100 m?

v
~ Large scale

=4 | Pphytostabilisation
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<0.25

aunette no 584 + 112
yes 360 +44 39%

Cyanuration no 1.6 +£0.1
yes 0.29 + 0.07 82%

Cyanuration2 no 7.1+£0.3
yes 45204 36%

Fonde no 17.6 £0.4
yes 3.6 +£0.6 79%

Monitoring no 8.3+0.2
yes 0.4+0.1 95%




Salsigne — La Combe du Saut

Field [Astotal] [As total]
plot  (mgkgh) (mg.l™)
7872
4136
1373
3193
2883
2111
3076
2828
69
102

- Locatlon of: the field plots
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Eollow up ofithe waterfiow

Débit (m3 h-1)
Pluviométrie (mm h-1)

~
E 515 031214
Intersol 05 .
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Eield plots 4in Aprili 2005
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Eield plots 1 infAprilf 2005
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Comparison between confinement -
and phytestabjlisation

ytostabilisation
_Limiting factors Efficiency _Limiting factors
Contact with the soil Soll use restriction . Soll use restriction
Dust emission Long-term monitoring - [+ Long-term monitoring
Water concentration - [+
Global warming gas - +++

1 litre gas oil / m® of excavated soil Avoidance of soil excavation

Cost / m®/ 20 cm depth - [+ (6 euros) +++ (2 euros)
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Conclusion

abilisation can be a compomise
between technical and financial stakes

@ The demonstration project in La Combe du
Saut is an opportunity to evaluate the
advantages and limiting factors of the
application of phytostabilisation



Salsignhe — La Combe du Saut

8 Announcement

@ Budapest University of Technology and
Economics

4th to 7th July 2005 - 8th July 2005

@ Website: hitp://envirobiotech.mkt.bme.hu
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DLLUES PAR DES METALX ?

atwill become of large metal-pollut

A

2 _Eunférénl:e Di

© Quelle est la situation internationale ?
What is the international situation ?

Le yole de-1'érosion ?
What is the rofe of erosion ?

La phytoréhabilitation est-elle une solution ?
* s phytoremediation a solution ?

Quelle gestion paur le long terme ? '
What is the long termpast,management 2
AR

Quels sont les risqlies résiduels ?
What are the residual ‘ﬂ%?

Claude BOLLINGER Labor
infquse DARMENS

{Hang:
MAGREF (Frage Michel MENCH INRA
P a aco VANGRONSVELD

difpolmine@ademe.fr %
www.adgme.fr/difpolmine -

| ADEME | - RN o ki

. . Appel a8 communications en septembre 2005
Call for papers in september 2005
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TThanks to :

& |IRH Environment (Mrs Boisson, Mr Pottecher)

® Limburg University (Mrs Ruttens, Mr Vangronsveld)
® Burgeap (Mr Costil and Mr Tronel)

@ Arcadis (Mrs Martinoto, Mr Clerc)

& ADEME (Mr Arguillat)

® And the other partners of ADEME
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