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"‘Modelling vulnerability of coastal ecbsystems to land-based mining
pollution: a case study from Brazil”
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Mining in Brazil is a significant primary industry
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Iron and associated
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8% of revenue tfrom
mining




Environmental impacts of mining

1. Physical loss of habitat




Environmental impacts of mining

2. Disposal of mine wastes




Environmental impacts of mining

3. Post-mining impacts




Mining as a source of pollution: tailing dam tailures



Mining as a source of pollution: tailing dam tailures

Physical loss of habitat
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Mining as a source of pollution: tailing dam failures

Flooding




Mining as a source of pollution: tailing dam tailures

Pollution: Sediments and heavy metals
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tailing dam failures
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Failure events over time
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Mining as a source of pollution: tailing dam failures

Number of Failures

70

60

50

40

30

20

10

1910s 1920s

1930s

Failure events over time

1940s

S e e
.

1950s 1960s

Decade

o RO e
it
o
e e o o e e
B o B B

1970s

B

.

%%%

1980s 1990s

#Slope stability
#Seismic
#Overtopping



Aims of this study

1. Develop a vulnerability model of coastal ecosystems to
potential disturbances associated with dam collapse events

2. Provide some evidence for on-ground conservation practices
or policies such as identitying tailing dams with increased
potential to impact






Study Area

87,400 km? 56,500 km?




Study Area
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Vulnerability framework

Exposure component Sensitivity component
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Vulnerability framework

Exposure component Sensitivity component

Suspended
sediment

Potential areas of
sedimentation =
Expected exposure




Vulnerability framework

Exposure component Sensitivity component
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Vulnerability framework

Exposure component

Hydrological modelling:
end-of-river loads

Metals:
Al and Fe

Suspended
sediment

Coastal trans

Sensitivity component

Mapping ecosystem
distribution

Potential areas of

sedimentation =

ecosy
Jspended ' Contamination
,ediment by metals

Expected exposure




Exposure (land component): SWAT



Exposure (land component): SWAT
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Exposure (land component): SWAT

Watershed characteristics
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Exposure (land component): SWAT

Watershed characteristics
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Exposure (land component): SWAT

Watershed characteristics
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Baseline scenario: Doce River

Compare with Year SWAT Files
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2012




Baseline scenario: Paraiba do Sul River
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Point

source of
pollution

Dam-collapse
scenarios: 8
largest dams



Dam-collapse scenarios: sediment export increase and

concentrations at river mouth (post-disturbance)




Dam-collapse scenarios: sediment export increase and

concentrations at river mouth (post-disturbance)
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Dam-collapse scenario



Stage of analysis

1.  SWAT parameterisation
2. SWAT calibration and validation
3. Oceanic dispersal model

4. Ecosystem mapping

A XKL

5. Meta-analysis - review



Current challenges — Advises

1. Calibration for discharge — impact of reservoirs
2. Calibration for sediments — impacts of reservoirs

3. Simulation of heavy metals dispersal
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