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Topics to Be Discussed

i. TDBA Background
ii. Failure Modes and Scenarios
iii. TDB Process
iv. Tailings Release Volume
v. Breach Modelling
vi. Downstream Routing
vii. Recommendations and On-going Research



TDBA Background

• Definition: A tailings dam failure is defined as a 
physical breach of the dam followed by 
uncontrolled and typically sudden release of any or 
all stored materials.

• Critical to informing dam consequence 
classification

• Inform Emergency Response Plan (ERP) and 
Emergency Preparedness Plan (EPP) which are 
regulatory requirements in Alberta (and many 
other jurisdictions)

Mount Polley; image source: canadianconsultingengineer.com



TDBA Background (Cont’d)

 1962 China, Huogudu, 3.3 Mm3 of tailings, 171 fatalities
 1965 Chile, El Cobre, 0.35 Mm3 of tailings, 200 fatalities
 1972 US, Buffalo Creek, WV, 0.5 Mm3 of tailings, 125 fatalities
 1985, Italy, Strava, 0.2 Mm3 of tailings, 268 fatalities
 2008, China, Toashi, 0.19 Mm3 of tailings, 277 fatalities
 2019, Brazil, Brumadinho, 12 Mm3 of tailings, 267 fatalities

Useful links:

Chronology of tailings dam failures: WISE Uranium Project

A comprehensive global database of tailings flows (CanBreach): CanBreach Research Data Base



TDBA Background (Cont’d)

2019, Brazil, Brumadinho, 12 Mm3 of tailings, 267 fatalities

Useful links:

Planet Lab Daily Earth Data: Planet Lab



TDBA Background (Cont’d)

Image Source: Mining2Me



TDBA Background (Cont’d)

 No longer just a regulatory 
box to be checked

 The guidelines for TDBA 
are just coming out

 In 2021, the Canadian Dam 
Association (CDA) 
published the first bulletin 
for TDBA

 A short section in “Tailings 
Management Handbook –
A lifecycle approach”, in 
2022 by SME

Image Source: Mining2Me
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Failure Modes and Scenarios

Image Source: Gildeh et al. (2020)Sample Size = 85



Failure Modes and Scenarios (Cont’d)

Two common hydrologic conditions
 Fair weather (aka sunny-day)
 Flood induced (aka wet-/rainy-day)

Image Source: deviantart



TDB Process

What is specific to tailings dam 
failures (compared to water 
retaining dams)

 Mobilization of tailings
 Runout characteristics (i.e., 

hyper-concentrated or 
mud/debris flows)

 Breach shape and dimensions 
can be very different

Image Source: CDA



Tailings Release Volume Estimate 

 A geotechnical analysis to determine if the tailings 
could liquefy (the trigger for tailings liquefaction is 
the dam failure)

 Estimate the volume of liquefied tailings from: 
 breach geometry 
 basin geometry 
 geotechnical data and analysis

 Estimate the volume of eroded tailings based on: 
 the volume of supernatant pond 
 basin geometry 
 geotechnical data
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Section A-A



Tailings Release Volume Estimate (Cont’d) – Liquefaction Failure 



Tailings Release Volume Estimate (Cont’d) 

Image Source: Gildeh et al. (2020)

Useful links:

Gildeh et al. (2020): Paper on TDBA

 Other simplified methods are available!
 Statistical regression (e.g., Rico et al., 2008; Larrauri and Lall, 2018; etc.)

 Flowability approximation (Fontaine and Martin, 2015) 



Breach Modelling

Useful links:

West et al. (2018): Breach Prediction Paper

 Breach modelling will identify the shape of the breach hydrograph and its peak

 Breach prediction methods for earthen dams

 parametric models

 semi-physically based models

 physically based models



Breach Modelling (Cont’d)

 Comparison 1: Two Semi-Physically Based Models vs One Parametric Model

Image Source: Gildeh et al. (2020)



Downstream Routing

 Outflow Regime

Image Source: CDA



Downstream Routing (Cont’d)

 Modelling Tools

Useful links:

Ghahremani et al. (2022): numerical runout model paper



Downstream Routing (Cont’d)

 Modelling Tools

Image Source: CDA



Downstream Routing (Cont’d)

Image Source: Gildeh et al. (2020)



Recommendations and On-going Research

 Some Recommendations…

 Data & Data & Data & Data…..

 Multidisciplinary team to tackle TDBA

 “All models are wrong, but some are useful”

 Uncertainties! sensitivity analysis on breach parameters (mainly B and t) and tailings rheology 

(mainly viscosity and yield stress)

 Stay up-to-date 
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