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A questionnaire survey
- Includes approved live projects

- Arctic and marine
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Status of
mining operations

11 in production
6 EIA approved
1 under construction

Small scale operations not 
included e.g. about 60 small 
scale placer mining oprations 
in Alaska



Main minerals
 exploited 



Type of mine
operation

8 open pit
9 combined
1 underground



Ore, total and production rate



Mining waste produced
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New Research from Norway presented in talk tomorrow
Marine Tailing Disposal: The Norwegian Experience & moderated Q & A. Hilde Trannum

Ramirez-Llodra et al. 2022. Marine Pollution Bulletin

New insights into submarine tailing disposal for a reduced environmental footprint: Lessons learnt from Norwegian 
fjords



Acid issues

2 PAG: Potentially Acid Generating 
rock (PAG) is rock with pyrite that 
when oxidized by surface weathering 
may form acid which can then leach 
metals.

2 AMD: Acid mine drainage (AMD) is 
drainage/waste water with reduced 
pH and high levels of dissolved 
metals.

Acid rock drainage (ARD)
Contaminated neutral drainage (CND).

A



Eastern River

Arctic Conditions with PAG issue 
Baseline studies and why it is important (Citronen Fjord)
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Raglan Mine tailings are composed of fine-grained particles with high sulphide content, mainly in the 
form of pyrrhotite. The tailings were classified as potentially acid-generating using acid-base accounting.

Desulphurization using a froth flotation process allowed for the removal of more than >95% of the 
pyrrhotite occurring within the Raglan Mine tailings. 
In terms of environmental behavior, the remaining pyrrhotite in the desulphurized tailings was 
considered to be non-reactive due to their association with gangue minerals (mainly lizardite). 

These tailings did not present significant risk of acid generation and the leached metals (particularly Ni) 
are in agreement with the criteria set by Directive 019.

Example: Raglan Mine – Quebec
Research-based PAG management 
published 2017

AMD: Acid mine drainage
Sulphide nickel deposits in Nunavik, 
The mine began production in 1997 



Geochemical testing: 
has to be early and integrated

In many modern mining operations, quantitative mineral data is nowadays produced in order to 
enhance the recovery of the extraction process by the incorporation of geometallurgical information 
the use of this very same existing data for Acid Rock Drainage (ARD) prediction can increase 
importantly the precision of ARD prediction, often without additional costs and testing. The only 
requirement is the interdisciplinary collaboration between the different divisions and data ex-change in 
a modern mining operation.

B. Dold 2017. Acid rock drainage prediction: A critical review
J. Geochem. Explor., 172 (2017), pp. 120-132



Assessing the footprint – during and after the operation

Diverse issues



Assessing the footprint – during and after the operation - Dust



Shipping of ore - a part of the footprint



Shipping of ore - Baffin Bay - and the importance of 
monitoring  

2040-2059

PAME 2022

MARY RIVER Iron Mine

A total of 188 one-way transits of 
project-related ships occurred during 
July-October 2020, with icebreakers used 
early and late in the season.

Aerial surveys for marine mammals have 
been conducted since 2006.

The monitoring showed severe decline in 
the Narwhal summering population in 
Eclipse bay



The importance of regional monitoring
- Displacement of Narwhals 

JOINT DISTURBANCE WORKSHOP OF THE NAMMCO SCIENTIFIC COMMITTEE WORKING GROUP ON 
THE POPULATION STATUS OF NARWHAL AND BELUGA IN THE NORTH ATLANTIC. 2022.



Monitoring and Transparency
is evolving 



Monitoring and Transparency
an Alaskan example



Monitoring and Transparency
an Alaskan example



Monitoring and Transparency
a Norway example



Lessons learned

• Background studies, reflecting year-round conditions, early planning
- geochemical leaching tests (and use metallurgical information) and research approach

- biodiversity, local and regional/population occurrence and sensitivities, integration

• Monitoring, surprises do occur
- monitoring, regional info needed, take account of climate change,  feed-back loop

- new opportunities with technical devices

- local involvement

• Increasing  transparency, building trust
- e.g. online reporting of monitoring results

• Preparing for Ecosystem Based Management in a changing Arctic ?
- future management across sectors and involving stakeholders, managing cumulative impacts, 

-shifting baselines - research based solutions



Qujanaq    Thank you
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Thank you


