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Context of Post-Mining risk-management : mining history

J Uranium ® Tin

J Gold ® Tungsten
@ Lead,zinc ) Antimony
) Copper J Arsenic

@ Iron @ Coal, lignite

J Aluminium @ Barite, fluorine
@ Salts

Size: Small Medium Large

Favourable Geology

A "Old" crystalline massifs

A "Young" crystalline massifs

A Large sedimentary basins
(Palaeozoic & Mesozoic)

Main substances districts
(last closure date):

Mine deposits in
France (inland)

Tungsten (1986)

More than 800 sites, / Iron (1995)

mined over 2 '

centuries or moreé
Potash (2003)

Coal (2004)
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Context of Post-Mining risk-management : the actors

A In the late 1990s, dramatic damages to buildings
occured in the Lorraine iron ore district

Driver for the French State to progressively (1997-
2006) setup a Post-Mining framework to Manage
Post-Mining risks

- Assess hazardsandrisks(A ie x pert 0 si & Sl -
- Monitor identified &reas 1 damages

foperational managemento s i de) eI Directorte o
Risk Prevention (DGPR)
+
P Regional divisions (DREAL) [

BRGM new missions set out in a Decree issued in
2006

A Creation of the Department for Mine Safety and Risk \
Prevention (DPSM), with initial human resources Post-Mining
(~120) support fChathonndgbsele f or mer Atctors
Franced national compa '

A DPSM acts as a State-delegated operational National expert state-delagated post-

mining operational
management

management operator GEODERIS
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Context of Post-Mining risk-management : the BRGM/DPSM

Geographical organization

A 1 national management and technical support unit (DIR)
A 4 local units (UTAM), acting as field workforces

Human resources
A Total of 92 peoples

A An overall of 15 specialties, including functional
and operational (geology, hydrogeology,
mining, geotechnics, civil engineering,
hydraulics, environment, electrotechnics, GIS,

management,

dat a

Financial resources and expenses
AAn overall
(average), fully State funded

ar chi

budget

<0 O ©

BRGM Orléans

UTAM Nord, Billy-Montigny

Q UTAM Sud, Gardanne

vV es

UTAM Est, Freyming-Merlebach

around

A Main 3 contributors of expenses: Safety works,

Monitoring, Salaries
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Breakdown of expenses, year 2021
(36.7 M€)

Salaries

23%

Safety
works

37%

Structure
3%

Monitoring
35%
Specific
operations
2%
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Hazards qualification and risk evaluation

Hazard = probability of occurrence (predisposition) X intensity (severity).

Predisposition

Intensity
Likely

Low

Sourcelneris 2019

Highly likely

Medium

High

Risk = Hazard X stakes (human lives, infrastructures)
If no stakes mm==) no risk!

Intensity

Intensity class Diameter of collapse

Self-backfilled collapses

Very low in immediate proximity to the surface
(centimeters in depth)
Low <5m
Moderate 5m<@<10m
High @>10m

Predisposition

Site already concerned by similar phenomen:

Aggravating factors : water infiltrations,
corroded or degraded support, etc.

High level of risk mmm)  SUrvey necessary, if not possible treatment or expropriation

Medium level of risk mms=) survey if technically possible
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Légende ;
Hazards qualification and risk evaluation Curages

-m Effondrement localisé
B Puits matérialisé [[[T]] Effondrement localisé

faible sur travaux

IMOYEN SUr travaix
0 Puits localisé

Effandrement localisé
fort sur travauws

'||j yD E R IS [ Effondrement localisé Limites administratives

faible sur puits
P D Commune

Hazards and risks maps defined by

/A Data collection : past mining activities, mine plans,
past disturbance, etc.

A On-site investigations :

o track of structures connected to the surface (drift:
shafts), of ground disturbance,

o Reconnaissance visits to underground structuresi
when possible, investigation boreholes, -

\_ o Contact with local people, etc.

Information phase
A

mm) hazard evaluation phase.

Localized collapse (sinkhole) hazard map over
underground works and around shafts.

Le Pradal, Hérault (south France), old (middle age) lead mine.
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Ground movements phenomena

A | o &Y Y2 Y ~
Localized collapse: o 0 | i vl

o  Sinkhole: low depth underground drifts Formation d'un fontis
of pn YZ IbTtn Y ¥
and pillars exploitation, isolated gallerie
roof rupture and propagation toward th @ @
surface;

o Mine shaft collapse : backfill rewut,
shaft lining rupture followed by shatft

head rupture;

Qx

Montjean sur Loire (2013) i coal mine
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