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Additional Sources 

Photo courtesy of 

GEOMAR 



Pacific Marine Minerals and 

Deep Sea Mining Assessment 



UNEP Green Economy in a Blue 

World 



Starting Point 



• What do you feel is meant to be achieved from a 

societal benefits perspective? 

• Is that particular change/development truly desirable? 

• What do you feel we need to do now in relation to this 

topic? 

• Who do you feel would gain and who do you think 

might feel a sense of loss with respect to potential deep 

sea mining? 

 

Why deep sea mining? 



Highlights of Environmental 

Analysis  
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Types of impacts on the 

environment 
Destruction of 

habitat 

Sediment laden 
plumes near seabed 
containing particle 
load and potentially 

chemical toxins 

Sediment laden 
plumes in water 

column containing 
particle load and 
chemical toxins 

Size and ecosystem 
function; impact on 

life 
Noise 

Tailings disposal on 
land/sea 



• impact from dislodging minerals which includes the physical 

removal of organisms, rock and sediment; 

• impact from a sediment plume that generally accompanies mining 

activities and can potentially have a spatial extent larger than the 

mining footprint itself (depending on ocean currents, the amount of 

sediment removed and the technology used);  

• impact from the dewatering process which delivers contaminated 

and potentially highly turbid seawater into the water column; and  

• impact from the operation of the mining equipment. This includes 

noise and light (although very little is known about their effects on 

deep sea organisms), oil spills and leaks from hydraulic 

equipment, sewage and other contaminants from the ore carriers 

and support vessels. From Clark and Smith (2013) 

 



Impacts by deposits type – SMS 
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Types of impacts on the 

environment 
Destruction of 

habitat 

Sediment laden 
plumes near seabed 
containing particle 
load and potentially 

chemical toxins 

Sediment laden 
plumes in water 

column containing 
particle load and 
chemical toxins 

Size and ecosystem 
function; impact on 

life 
Noise 

Tailings disposal on 
land/sea 



Effects of Impacts 

On active vent sites maybe 
relatively short term 

(months to years).  On off-
axis vent sites likely to be of 
longer term - probably tens 

to hundreds of years 

Recovery from the 
particulates will probably 

take a few years.  In the off-
axis vents recovery from 

chemical pollution may take 
tens to hundreds of years 

Recovery will be rapid once 
activity ceases 

These effects may be long 
lasting as background 

sedimentation rates are low. 

Recovery will be immediate 
once activity ceases 

Long term potential for 
contamination; similar to 

land based impacts 



Land vs Marine - SMS 
Land disturbance  Large area of disturbance both at the 

mine (open cut and underground). 

Some disturbance associated with 

infrastructure such as roads, 

concentrator, smelter. Mine life can be 

measured in decades.  

Limited spatial extent but destruction of 

site-specific habitats, limited and 

reusable infrastructure. Short mine life.  

Waste generation  Large amounts of waste including 

waste rock, tailings, effluent (potential 

for acid mine drainage), air pollution, 

potential oil/chemical spills.  

No or little overburden, limited tailings 

(in comparison to land based deposits), 

waste-water plumes which have the 

potential to transport toxic substances, 

limited air pollution from vessels, 

potential oil/chemical spills.  

Biodiversity loss  Total biodiversity loss over a large 

spatial scale at open cut mines.  

Total biodiversity loss at sites of 

extraction and areas immediately 

adjacent.  

Rehabilitation potential  Major changes to landscape and 

hydrological regime, but good potential 

for general rehabilitation over decades 

to centuries.  

Major changes to seafloor topography 

but on limited spatial scale. In theory, 

potential of development of healthy (but 

potentially different) communities over 

years to decades.  



Impacts by deposits type – 

Nodules 
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Types of impacts on the 

environment 
Destruction of 

habitat 

Sediment laden 
plumes near seabed 
containing particle 
load and potentially 

chemical toxins 

Sediment laden 
plumes in water 

column containing 
particle load and 
chemical toxins 

Size and ecosystem 
function; impact on 

life 
Noise 

Tailings disposal on 
land/sea 



Effects of Impacts 

Likely to be extremely slow.  
For the substrate - may take 
tens to hundreds of years or 

even longer in heavily 
mined areas. For the nodule 
faunas will take millions of 

years. 

Likely to be slow especially 
in areas heavily impacted 

by plume fallout.  Elsewhere 
may take tens of years 

Recovery will be rapid once 
activity ceases 

These effects may be long 
lasting as background 

sedimentation rates are 
low.. 

Recovery will be immediate 
once activity ceases 

Long term potential for 
contamination; similar to 

land based impacts 



Land vs Marine - Nodules 
Land disturbance  Large area of disturbance both at the 

mine (open cut and underground). 

Some disturbance associated with 

infrastructure such as roads, 

concentrator, smelter. Mine life can be 

measured in decades.  

Large area of disturbance of benthic 

layer at mined areas and potentially 

areas adjacent. Potentially short mine 

life.  

Waste generation  Large amounts of waste including 

waste rock, tailings, effluent, air 

pollution, potential oil/chemical spills.  

No overburden, limited tailings (in 

comparison to land based deposits), 

some waste-water discharged as a 

plume which may disperse 

considerable distance, limited air 

pollution, potential oil/chemical spills.  

Biodiversity loss  Total biodiversity loss over a large 

spatial scale at open cut mines.  

Total biodiversity loss at sites of 

extraction and potentially areas 

immediately adjacent.  

Rehabilitation potential  Major changes to landscape and 

hydrological regime, but good potential 

for general rehabilitation over decades 

to centuries.  

Although changes to the seafloor 

morphology may be limited, current 

scientific evidence indicates that there 

is likely to be very poor rehabilitation 

potential within human time scales.  



Impacts by deposits type – 

Crusts 
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Types of impacts on the 

environment 
Destruction of 

habitat 

Sediment laden 
plumes near seabed 
containing particle 
load and potentially 

chemical toxins 

Sediment laden 
plumes in water 

column containing 
particle load and 
chemical toxins 

Size and ecosystem 
function; impact on 

life 
Noise 

Tailings disposal on 
land/sea 



Effects of Impacts 

Likely to be very slow 
(tens to hundreds of 

years).  

Likely to be very slow 
(tens to hundreds of 
years) if epifaunal 

organisms are impacted 
on bare rock surfaces 

Recovery will be rapid 
once activity ceases 

These effects may be 
long lasting as 

background 
sedimentation rates are 

low. 

Recovery will be 
immediate once activity 

ceases 

Long term potential for 
contamination; similar to 

land based impacts 



Land vs Marine - Crusts 
Land disturbance  Moderate area of disturbance both at 

the mine. Some disturbance associated 

with infrastructure such as roads, 

concentrator, smelter. Mine life can be 

measured in decades.  

Spatial area of a commercial a mine is 

currently undefined, but could be 

significant and on a larger spatial scale 

than on land mining.  

Waste generation  Large amounts of waste including 

waste rock, tailings, effluent, air 

pollution, potential oil/chemical spills.  

No overburden, the limited tailings dealt 

with on land, some waste-water 

discharged as a plume, which may 

spread considerable distance, limited 

air pollution.  

Biodiversity loss  Total biodiversity loss over a large 

spatial scale at open cut mines.  

Total biodiversity loss at sites of 

extraction and potentially areas 

immediately adjacent.  

Rehabilitation potential  Major changes to landscape and 

hydrological regime, but good potential 

for general rehabilitation over years to 

decades.  

Major changes to substrate, slow 

recovery over tens to hundreds of 

years. May never fully recover in some 

areas of altered substrate.  



Roadmap to establishing GES 
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Policy/communication 
Aspects: 

environment, 
technology, etc 

Operational 
objectives 

Implementation Monitor and review 





 



Decision-making tools – 

Environmental performance 
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 Self-assessment 
Independent, third party 

assessment 

Voluntary Mandatory 

Evironmental 
analysis and 

reporting 



 



Visiting address 

Teaterplassen 3 

N-4836 Arendal 

Norway 

Telephone:  +47 47 64 45 55 

Fax:             +47 37 03 50 50 

E-mail: grid@grida.no 

Web:  www.grida.no 

With offices in Ottawa, Canada 

and Sydney, Australia 



 

Do you have points to raise? 



Do you have points to raise? 

 


