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What risks do TMFs pose?

ωFailures can release a tsunami-like wave of mine waste 
capable of killing and destroying everything in its path

ωDamage or risk to human health, infrastructure and 
environmental resources and neighbouring countries

ωAccidental water pollution and environmental degradation 
of transboundary watercourses / international lakes

ωSignificant costs for emergency response, clean-up, 
repairs, disruption of economic activity, claims for damages, 
and legal costs for governments and businesses

ωNegative consequences for the social acceptance of mining



ÅBrazil: Brumandinho (2019)

ÅKazakhstan: Ridder (2016) Ą Transboundary effects

ÅBrazil: Bento Rodrigues (2015)

ÅCanada: Mount Polley (2014)

ÅArmenia:  Kajaran (2013) 

ÅFinland: Sotkamo (2012)

ÅUkraine: Nikolaiev (2012/2011), Kalush (2005) 

ÅHungary: Kolontár (2010) 

ÅRussia: Karamken (2009) 

ÅRomania: Baia Mare (2000) Ą Transboundary effects

Past TMF accidents (overview)



Brazil: Brumadinho, Minas Gerais (2019)

ωBrumadinho dam failed at an iron ore mine in the South East of Brazil

ω186 deaths, at least 122 still missing 

Source: https://www.youtube.com/watch?time_continue=8&v=lCoTcIMQ27k

https://www.youtube.com/watch?time_continue=8&v=lCoTcIMQ27k


Kazakhstan: Ridder (2016)

ωPollution from a zinc mine waste dump in Ridder, Kazakhstan spilled 
into the Ulba and Filippovka Rivers, flowing into Siberia Ą
Transboundary water pollution

Source: https://siberiantimes.com/ecology/others/news/n0671-stinking-poisoned-
water-flows-towards-siberia-from-mining-city-ridder-in-kazakhstan/



Canada: Mount Polley (2014)

https://en.wikipedia.org/wiki/Mount_Polley_mine_disaster#/media/File:Mount_Polley_Mine_dam_breach_2014.jpg

24 million m3 of mining waste released into nearby lakes and rivers

https://en.wikipedia.org/wiki/Mount_Polley_mine_disaster#/media/File:Mount_Polley_Mine_dam_breach_2014.jpg


Ukraine: Nikolaiev (2012/2011), 
Kalush (2005)

ωNikolaiev 2011: Nikolaiev Alumina plant tailings got dried and the 
wastes were released in the form of dry red dust

ωNikolaiev 2012: Red dust, melted ice and spring rains flushed all this 
multi-ton mass of red mud into the water of Bug river

ωKalush 2005: Several hundred kilograms of calcium hypochlorite were 
released into the Sivka River, causing massive fish death 

Source: www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/doku_01_2016_annex_1_improving_the_safety_of_industrial_tailings_management_facilities.pdf



Romania: Baia Mare (2000)

ωñThe second Chernobylò

ω100,000 m3 of cyanide contaminated water released into the 
SomeĸRiver

ωAffected countries: Romania, Hungary, Republic of North 
Macedonia Ą Transboundary effects

ωDeath of fish and wildlife, over 100 people hospitalized

Source: UNEP, 2017



Main causes of TMFs failures (1 / 2)

Inadequate 
management over 
a period of time

TMF design 
(management 
consideration)

(UNEP, 2017)



Main causes of TMFs failures (2 / 2)

ÅLack of management continuity and inadequate resourcing 
(especially financial) for the facility (UNEP Report, 2017)

ÅPoor management combined with inadequate commitment to 
safety was the cause of most failures (ICOLD, 2001)

ÅAll failures were avoidable (ICOLD, 2001)

ωClimate change and extreme weather events: 25% of global and 
35% of European TMF failures due to heavy rain (NATECH 
accidents)

Mining industry needs to put safety first =>zero-failure objective
TMF failures can be prevented => life-cycle approach



UNECE Safety Guidelines for Tailings 
Management Facilities (TMFs)

ÅIntended to limit the number of TMF accidents 
and the severity of their consequences for 
human health and the environment

ÅContain safety principles and recommendations 
for governments, authorities and TMF operators

ÅCover technical and organizational aspects in 
relation to:

ÅPre-construction and construction

ÅOperation and management

ÅFacility inspections

ÅIdentification, assessment and management of 
abandoned sites

ÅEmergency planning



Key Recommendations for Competent 
Authorities

Competent authorities shouldé

ωNotify neighbouring countriesô authorities about TMFs that could 
cause transboundary effects

ωDevelop a permitting/licensing system for construction of TMFs

ωVerify, endorse, and supervise TMF monitoring by operators

ωDevelop external emergency plans in the event of a TMF failure

ωReview internal and external emergency plans with operators

ωApply methodologies for risk identification and assessment of 
closed, abandoned, or orphaned TMFs and develop risk reduction 
measures

ωEnsure meaningful public participation and access to 
information 



Key Recommendations for Operators

TMF operators shouldé

ωPublish an operations and management plan for all relevant 
stakeholders

ωDevelop and implement internal emergency plans and apply them

ωNotify competent authorities of emergencies on site

ωCooperate with competent authorities and local communities in 
developing external emergency plans

ωTrain personnel in updated safety procedures, especially with regard 
to how to identify potentially harmful circumstances

ωPerform regular safety audits based on international standards



TMFs Methodology
To support countries in the practical application of the guidelines, a related 
methodology was developed

1. Tailings Hazard Index (THI)

ωRanking TMFs according to their 
hazard

ωBasic data needed to determine it 
(volume, toxicityé)

ωProvides overview of all TMFs 
and allows prioritization of work

2. TMF Checklist

ωQuestionnaire

ωEvaluation Matrix for the TMF 
safety level

ωMeasure Catalogue

=> For detailed check at a TMF
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1. Tailings hazard index (THI)

THIMan a degree of 
hazard / risk, related 
to poor management

THICap a degree of hazard/
risk, related to a volume of  

materials in a TMF

THITox a degree of hazard/ risk, 
related to toxicity of tailing 

materials 

THILoc a degree of hazard / 
risk, related to local 

geological and hydrological 
conditions

THIDam a degree of hazard
/ risk of a dam failure 

related to its integrity faults 

THIBasic

THIBasic= THICap+ TXITox

THIExt= THICap+ TXITox+ THIMan + THILoc+ THIDam

THIExt



ɼʠʘʧʘʟʦʥ ʀʆʍ

˿ͭͪ͊ͤ͊
ˮ˻̆ 
͙ͣͤ.

ˮ˻̆
ͣ͊ͫ͟.

˻͋΅͙͚ 
ˮ˻̆

ˢ͔͙ͪͣͤΎ11.9 16.6 14.00

˥͙ͪͯ͘Ύ12.2 16.5 14.00
˴͙͎͙͙ͪ͘Ύ11.5 15.9 13.38
ˤ͔͎͙ͤͪΎ8.0 12.9 10.80
˾ͯͣ·͙ͤΎ6.3 14.8 11.53
˿͔͙ͪ͋Ύ11.3 16.3 14.13
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ɼʠʘʧʘʟʦʥ ʀʆʍ ʜʣʷ 
ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ
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˹͙͙͚͘͟ ͍͔ͯͪͦͤΈ

ˤ·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ

˿͔͙͚ͪ͒ͤ ͍͔ͯͪͦͤΈ

ȹɔɓɖɔɕ ɟɜɚɎɑəɨ

5.5 -9.4

Ƚɜɑɐəɔɕ ɟɜɚɎɑəɨ

9.5 -13.4

Ȯɧɝɚɖɔɕ ɟɜɚɎɑəɨ

13.5 -17.5
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Application of tailing hazard indices in Ukraine
35 most hazardous TMFs


