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History of mining
• The Carpathian Mountains are
rich in mineral resources of 
gold, silver, copper and 
complex ores.

• The exploitation of the metals 
has started from ancient 
times.

• The volume of the processed
ores increased, reaching their 
highest quantities in the 
middle of the 20th Century.



History of mining

• After the socialism the 
restructuring of mining industry
began, bringing major 
economic, social and 
environmental changes.

• These changes had a significant 
impact on local communities, 
causing their decline from the 
economic point of view.



Toxic spills in Romania

Baia Mare accident (30 January 2000)

Causes: 

• Heavy rainfall: aprox. 36 l/m2 for 24 hours

• Melting of snow: aprox. 43 cm on the TMF surface

• Closed circuit design;

• Authorities were not contacted before the accident about 
the situation of the dam.

AURUL TMF



Toxic spills in Romania

• Certej disaster (30 October 1971) - sludge 
containing cyanide and heavy metals



TMFs in Romania

• Danube TMF Project: Safety of the Tailings 
Management Facilities in the Danube River Basin –
founded by the German Federal Agency for 
Environment.

• Totally 152 TMFs in Romania

• 88 are located in the Carpathians

• 8 are active

• 80 are closed or rehabilitated



Tailings Hazard Index and 
Tailings Risk Index

• THI:

THI = THICap + THITox + THIMan + THINat + THIDam

 THICap = Log10[Vt] - hazard index for the volume of stored tailings - Vt (m
3);

 THITox – toxicity index based on the Water Hazard Class of tailings materials;

 THIMan - management conditions index;

 THINat - natural hazards index, floods and seismic events;

 THIDam - dam condition index, based on Factor of Safety



Tailings Hazard Index and 
Tailings Risk Index

• TRI:
TRI = THI + TEI

• where TEI represents the Tailings Exposure Index

• based on the downstream population (10 km distance)

• the proximity of surface waters: rivers (flow rate) or lakes (surface)



Ranking of TMFs in Romania

TMF name THI

Aurul 14.47712
Depozit de deseuri
nepericuloase 14.47712

Ciech Soda Romania 14.47712

Valea Sesei 14.41246

Valea Glodului 14.21748

TMF name TRI

Depozit de deseuri nepericuloase 20.47712

Ciech Soda Romania S.A. 20.47712

Valea Sesei 20.41246

Valea Glodului 20.21748

Apa Nova III 19.97772

Top 5 TMFs in terms of hazard Top 5 TMFs in terms of risk



Conclusions

• Most of the TMFs in Romania are not closed properly 
or ecologized, still polluting the environment.

• In many cases the Technical Project of closure and the 
real situation do not fit.

• Serious investments needed for the closure of the 
remaining TMFs. Founding?



Conclusions

• The THI, TRI and TMF checklist methods developed 
within the DANUBE TMF project is a first opportunity 
for EU Countries to work with a unitary approach 
which can help to prevent future TMF disasters.

• The implication of national level authorities is very 
important for the implementation of theses method.
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