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Production during XXt Century Site ownersiin 1999

es of gold

Arsenic trioxyde (tons/year)

Period

@®SNC LASTOURS . tailings retreatment

From 1924 to 1927 150 to 900

From 1928 to 1938 3000 to 6000 (1992 - 1995)
From 1939 to 1954 1000 to 10 000

From 1955 to 1960 6000 to 7000 @MOS : Mine operator

From 1961 to 1992 10000 (in 1990)

TOTAL 200000 (1992 - 2005)
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Mission of ADEME

4998 30imillion of euros

& June 1999 : Monitoring
Waste management
Demolition
Studies

® March 2004: Remediation project
Monitoring plan
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2001 — demolition
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Difpolmine demonstration project

stabilisation

& www. difpolmine.org
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99— 2000 cleaning of the buildings
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- 2002 — watertight area construction
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03 — End of the demolition of the plant
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wehabilitation of Montredon by MOS
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2005 - Excavation in progress
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2004'— Endlof the! construction
ofithewatertight area
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ZOU5EStart of the waste and soil excavation
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APrill 2006 — capping of the waste
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Source characterization
2,4 million m3 of
waste and
polluted soil
53 hectares
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¥

Dust contamination 2001 (As pg/m
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Arsenic soil concentration
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Pollution peak in the river
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Arsenicitransfer (per year)

Waste

Lagoon
Infiltration : Run off :
100 kg 1300 kg

ORBIEL

Bedrock

Underground water : 500 kg

TOTAL : 1 900 kg

rd
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Conceptualmodel

Inhalation
Dermal contact

Ingestion of soil and dust

Water Fish, fruit and vegetable

ingestion

Ingestion of water

Salsigne — La Combe du Saut

Total cest i work done:between

1999 and 2004
(millionel euros)

.

Monitoring and water treatment : 35
Waste management : 3.0
Demolition : 35
Watertight area : 1.0
Studies and prime constructor : 15
Total Cost : 12.5
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Cost of the remediation project
million of euros)

Excavation and transportation of waste and soil into the confinement area 213
Stabilisation of waste 1
Protection with a geomembrane (110 000 m?) 4
Water management systems L5
Phytostabilisation 0,5
Prime constructor 1
Monitoring and water treatment 1
Other 1
TOTAL 173
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Risk assessment

Breathing route

Risk Resident |Farmer Fisherman | Resident |Farmer 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 19.10-3| 19.10-3

Noncarcinogenic effects

Breathing route : toxic total Breathing route : nervous system

Hazard index | Resident |Farmer Fisherman |Resident |Farmer Fisherman
Adult 1,74 2,25 2,14 5,28 6,74 6,42
Children 2,17 254 2,17 6,55 6,55 6,55

E%G?AP]V. Nedellec™

£

Principles of the remediation

Excavated areas
Residual pollution (As < 3 000 mg/kg)

Confinement of
Highly polluted waste and soil

’ Classic (15 ha) ‘ ‘ Phytostabilisation (15 ha)

Revegetation Water management
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Confinement area




Salsigne — La Combe du Saut

Confinement area

Objective of the excavation :
. To reach the bedrock in order
to fix.the geomembrane

B
-

June 2005
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Capping and
hytostabilisation

Geomembrane

Phytostabilisation

réf&il-» revegetation -
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Confinement work

i i i P

0/ Excavatioftby ADEME
O - Excavation by MOS
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As residual concentration in the soil
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- Landscapepicture




Group 1:
Grasses 46%

Lotus corniculatu:
(Lotier corniculé)
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Phytostabilisation (Difpelmine)

of transfer
GIS -

B Design

model

Phytostabilisation

]

Large scale follow up

Review Water
Treatment
(Total As < 1mg/l)

Agrostis capillaris (6%)
Arrhenatherum elatius (12%)
Dactylis glomerata (18%)
Festuca ovina (5%)

Holcus lanatus (5%)
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Seeds mixture

Coronilla glauca (3%)
Lotus corniculatus (5%)
Melilotus alba (7%)
Medicago lupulina (5%)
Onobrychis sativa (12%)

Spartium junceum: (locally)

Other species 22%
Daucus carota (2%)
Echium vulgare (2%)
Euphorbia characias (locally)
Plantago lanceolata (6%)
Plantago coronopus (3%)
Sanguisorba minor (9%)
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Medicago lupulina (Minette)

Spartium junceum (spartier a tiges de jonc)

Arthenatherum el
(Avoine élevée/Fr

Dactylis glomerata (Dactyle vulgaire)

Agrostis capillaris
(Agrostis commun)
Festuca ovina (Fétuque ovwne)

|
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Other species’

Echium vulgare
(Vipérine)

Plantago lanceolata
(plantain lanéolé)

Plantago coronopus
(Plantain corne de cerf)

|
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Sowing (March 2006)
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Monitoring points

Ultrasound sensor for water  Aulomated water sampler,
height l flow-rate dependent sampling

driven by the ultrasound sensor
il

Battery

L3
Plate-form

e

=l
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Eollow up

Phytostabiised area
® Phytostabilisation monitoring
8 Residual impact monitoring
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Conclusion

etal polluted site remediation is very costly

@ Residual contamlnatlon can remain after remediation

@ Phytostabilisation is able to limit the transfer of residual
contamination

® Residual risks must be quantified

@ Future corrective actions and modifications of the soil
use restriction will have to be discussed all along the

management.
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