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The Environmental 
Impacts of Terrestrial 
Mining are Costly and 

Rising
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2015 Samarco Iron Ore Mine Tailings Spill in Brazil
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Holden Mine Tailings, $200 million in 2015
Photo: Rio Tinto
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Gravity is a tough, 
persistent opponent
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Loss of Natural Capital
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How do we measure 
the environmental 

and social impacts of 
mining? 
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Silicon Chip
Photo: Gizmodo
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Cobalt Mining and Child Labor
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Cobalt and Other Metal Rich Crusts

World Ocean Review
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Mamatwan Manganese Mine, South Africa
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Polymetallic Nodules

World Ocean Review
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Four areas of greatest interest for nodules

World Ocean Review
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Seafloor Massive Sulfides
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Framework for 
Evaluating Mining

Who’s Interested?
Investors, Lenders, Insurers,

Reinsurers, Guarantors
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Uniting 
Environmental and 
Financial Analysis
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Natural Capital and Ecosystem Services
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Food
Production

© 2012 Earth Economics



© 2015 Earth Economics

Goods
Food

Water Supply

Minerals

Medicine

Fiber

Fuel

Carbon
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Services
Flood Risk Reduction

Gas & Climate Stability

Water Quality

Fire Risk Reduction

Soil Erosion Control

Sediment Transport

Natural Pest and Disease Control

Soil Formation

Water Flow and Temperature Regulation
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Supporting Functions

Pollination

Biodiversity and Habitat

Nutrient Cycling

Net Primary Production
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Cultural Functions

Aesthetic

Recreation

Cultural Values

Spiritual & historic

Science & education
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Medicine

© 2012 Earth Economics
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Report Outline
• Intro, history, demand/supply
• Copper Recycling & Substitution (Analysis I)
• State of Knowledge of the Bismarck Seabed
• Identification of Impacts (Analysis II)
• Quantification of Impacts (Analysis III)
• Monetization of Impacts (Analysis IV)
• Concentration & Smelting
• Conclusions & Recommendations
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Identification of 
Impacts
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Solwara 1 Project Location
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Solwara 1 Project Scale - Shopping Centre

1000 m1000 m

Walmart – Washington DCWalmart – Washington DC

Solwara 1 DepositSolwara 1 Deposit
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• 35+ independently published academic articles related 
to Solwara 1.

• May be the best studied 14 hectares of seabed on 
Earth.

• Vent systems in the Solwara 1 mine area exhibit 
dramatic disturbance, with vents naturally turning on 
and off with variations in volcanic activity.

• Studies indicate that the mine site could recover 
relatively quickly following disturbance, if adequate 
hard substrates and larval recruits are available.

• South Su reserve area will mitigate impacts on 
biodiversity.

Site State of Knowledge is Strong 
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Solwara 1 
Comparison 

Sites
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Prominent Hill, South Australia

Solwara 1

2 km
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Bingham Canyon, Utah

Solwara 1

2 km
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• Solwara 1 mine involves fewer potential impacts than 
comparison sites, ranked across the 22 categories of 
natural capital accounting.

• People will not be displaced by the Solwara 1 deep 
seabed copper mine. 

• Not Impacted by Solwara 1: 

• Food production, fresh water supply, disaster risk 
reduction, pollination, soil formation, erosion, 
freshwater regulation, recreation, historic & cultural 
values.

• Impacted by Solwara 1: 

• Raw materials, biological control, climate stability, 
air quality, waste treatment, habitat and nursery, 
nutrient cycling, biodiversity, genetic resource 
values, science and education.

Conclusions



© 2015 Earth Economics

Quantification of 
Impacts
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Quantified Impacts: Solwara 1 vs. Comparison Mines
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Downslope impacts and 
liabilities are not present

Social impacts not present

Fresh water impacts not present
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Monetization of 
Impacts
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Bingham Canyon Ecosystem Service Impacts
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Summary of Ecosystem Service Impacts
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Framework for 
Evaluating Mining

Who’s Interested?
Investors, Lenders, Insurers,

Reinsurers, Guarantors
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Thank You

dbatker@eartheconomics.org


