The Environmental Impacts of Resource Mining Focussing on Waterways and Remote
Communities

What is Resource Mining?

Resource mining is the process of extracting valuable minerals or other geological materials from the Earth,
typically from ore bodies, veins, or seams. These materials include metals like gold, copper, and iron, as well
as non-metallic resources such as coal, diamonds, and industrial minerals. Mining is a critical activity for
supplying raw materials that fuel industries, infrastructure, and technology.

Key Aspects of Resource Mining

e Extraction Methods: Mining can be surface (open-pit, strip mining) or underground, depending on the
location and depth of the resource.

e Environmental Impact: Mining can cause habitat destruction, soil erosion, water contamination, and
air pollution if not managed responsibly.

e Economic Importance: It supports economies by providing raw materials, employment, and revenue
but requires balancing with environmental and social concerns.

o Sustainability Challenges: Includes resource depletion, pollution, and social displacement, prompting
efforts toward more sustainable mining practices.

Impacts on Waterways and Remote Communities

Mining’s environmental impacts are profound and multifaceted, with waterways and remote communities
often bearing the heaviest burdens. Understanding these effects helps highlight the urgent need for
responsible mining and better safeguards.

1. Water Pollution

o Mining operations often release toxic substances such as heavy metals (arsenic, mercury, lead,
cadmium) and chemicals (cyanide, sulfuric acid) into nearby rivers, lakes, and groundwater.

o Acid mine drainage (AMD) occurs when sulfide minerals exposed during mining react with air
and water, producing sulfuric acid. This acid leaches heavy metals from rocks, contaminating
water with highly acidic and toxic runoff.

o Contaminated water harms aquatic ecosystems, killing fish and disrupting biodiversity.
2. Sedimentation and Erosion
o Mining activities disturb soil and rock, increasing erosion and sediment runoff into waterways.

o Excess sediment can smother aquatic habitats, clog fish gills, and reduce water quality,
affecting both wildlife and human water uses.

3. Water Depletion

o Mining requires large volumes of water for mineral processing and dust control. This can
deplete local water sources, especially in arid regions, affecting both ecosystems and
communities dependent on these waters.

4. Remote Communities

A. Health Risks

o Contaminated water supplies expose communities to heavy metals and toxins, leading to
illnesses such as cancer, neurological disorders, and developmental problems in children.

o Airborne dust from mining can cause respiratory diseases.



B. Livelihood Disruption

o Many remote communities rely on fishing, agriculture, and clean water for survival. Water
pollution and depletion directly threaten these livelihoods.

o Loss of access to traditional lands and resources due to mining infrastructure can cause
social and economic displacement.

C. Cultural and Social Impact

o Mining often occurs on Indigenous and remote lands, disrupting cultural sites, traditions,
and social structures.

o Lack of consultation and equitable benefit-sharing can exacerbate social tensions.

Examples

Ok Tedi Mine, Papua New Guinea: Decades of tailings discharge into the Ok Tedi River caused
widespread contamination, killing fish and damaging downstream communities’ agriculture and health.
(Source: World Bank, 1999)

Mount Polley Mine, Canada (2014): A tailings dam breach released millions of cubic meters of
contaminated water and sediment into nearby lakes and rivers, threatening aquatic life and local First
Nations communities. (Source: Canadian Environmental Assessment Agency)

Mining is like a powerful storm on delicate ecosystems and communities—without careful management, it can
cause lasting damage. But with awareness and improved practices, there are pathways to reduce harm and
support resilience.

Remote Communities in Australia

In Australia, mining profoundly impacts many remote communities, especially Indigenous peoples whose
lands often overlap with mining sites. These impacts span environmental, social, cultural, and health
dimensions, reflecting a complex interplay between economic benefits and significant challenges.

Specific Impacts

1. Environmental and Water Impacts

Water Contamination and Scarcity

Remote communities, particularly Indigenous ones, rely heavily on local water sources for drinking,
cultural practices, and food. Mining can contaminate groundwater and surface water with heavy metals
and chemicals, threatening health and traditional lifestyles. For example, uranium mining in the Northern
Territory has raised concerns about radioactive contamination affecting water and soil quality near
Aboriginal communities. (Source: Australian Government, Department of Agriculture, Water and the
Environment)

Land Degradation and Loss of Access

Mining often causes soil erosion, vegetation loss, and altered landscapes, restricting community access
to hunting, gathering, and sacred sites. This disrupts traditional food systems and cultural practices.
The Pilbara region in Western Australia has seen extensive iron ore mining that has altered landscapes
and impacted Aboriginal land use. (Source: CSIRO Indigenous Engagement Reports)

2.Health Impacts

Exposure to contaminated water and dust from mining activities can increase respiratory problems, skin
diseases, and other health issues in remote populations.

Psychological stress and social disruption linked to environmental degradation and displacement also
affect community well-being. (Source: Australian Institute of Health and Welfare)



3.Cultural and Social Disruption
e Loss of Cultural Heritage

Mining can destroy or restrict access to sacred sites, burial grounds, and places of cultural significance.
The destruction of Juukan Gorge caves by Rio Tinto in 2020, a site of immense cultural importance to
the Puutu Kunti Kurrama and Pinikura peoples, sparked national and international outcry. (Source:
Australian Government, Aboriginal and Torres Strait Islander Heritage Protection)

e Economic Displacement and Unequal Benefits

While mining can bring jobs and infrastructure, many remote communities see limited economic
benefits. Unequal power dynamics often marginalize Indigenous voices in decision-making, leading to
inadequate compensation and social tensions. (Source: Australian Council of Social Service, Mining
and Indigenous Communities Report)

4. Community Responses and Advocacy

e Many Indigenous communities actively advocate for stronger protections, environmental monitoring,
and equitable benefit-sharing agreements.

e Programs like the Indigenous Ranger Program empower local people to manage land sustainably,
balancing mining interests with cultural and environmental stewardship. (Source: Australian
Government, Indigenous Ranger Program)

Mining in Australia’s remote areas is a double-edged sword—while it can bring economic opportunities, it also
poses serious threats to the environment, health, and cultural heritage of Indigenous communities. The path
forward lies in respectful partnerships, stronger protections, and sustainable practices that honour Indigenous
rights and the land.

How to Reduce these Impacts

Sustainable mining practices aim to balance the extraction of mineral resources with the protection of the
environment, respect for local communities, and long-term economic viability. These practices seek to minimize
negative impacts while maximizing social and environmental benefits, ensuring mining contributes positively to
sustainable development.

Key Principles of Sustainable Mining
1. Environmental Stewardship

o Minimizing land disturbance: Techniques like underground mining or precision extraction
reduce surface impact.

o Water management: Recycling process water, preventing contamination, and protecting local
water bodies.

o Waste reduction: Proper tailings management, reducing waste volume, and avoiding toxic
discharge.

o Biodiversity conservation: Protecting habitats, restoring ecosystems post-mining, and
maintaining wildlife corridors.

2. Social Responsibility

o Community engagement: Early, transparent consultation with affected communities,
especially Indigenous peoples.

o Benefit-sharing: Fair compensation, employment opportunities, and support for local
development.

o Cultural respect: Protecting sacred sites and cultural heritage.

o Health and safety: Ensuring worker safety and minimizing community exposure to pollutants.



3. Economic Viability and Governance

o Efficient resource use: Maximizing extraction efficiency to reduce waste and energy
consumption.

o Transparent governance: Strong regulatory frameworks, anti-corruption measures, and
compliance with international standards.

o Innovation: Investing in cleaner technologies, renewable energy integration, and improved
monitoring.

Sustainable Mining Practice Examples

Water Recycling and Treatment:

Mines increasingly implement closed-loop water systems to reduce freshwater withdrawal and treat
contaminated water before release. For example, the Escondida copper mine in Chile uses advanced
water recycling to reduce its freshwater footprint. (Source: ICMM Water Stewardship)

Progressive Rehabilitation:

Rather than waiting until mine closure, companies restore disturbed land progressively, planting native
vegetation and restoring soil health to reduce long-term environmental damage. (Source: Queensland
Government, Progressive Rehabilitation Guidelines)

Use of Renewable Energy:

Some remote mines are integrating solar and wind power to reduce greenhouse gas emissions. For
instance, the DeGrussa copper-gold mine in Western Australia uses a hybrid solar-diesel power system.
(Source: Clean Energy Council, Mining Sector)

Tailings Management Innovations:

New methods like dry stacking reduce the risk of tailings dam failures and water contamination. (Source:
Global Tailings Review, ICMM)

Community Partnerships:

Companies increasingly form partnerships with Indigenous groups to co-manage land and share
benefits, exemplified by agreements in Australia’s Pilbara region. (Source: Australian Government
Indigenous Engagement)

Sustainable mining is like cultivating a forest rather than clear-cutting it—careful planning, respect for natural
cycles, and community partnership create a legacy that supports both people and the planet.

Material sourced from the following:

1.

The International Council on Mining and Metals (ICMM) --Provides guidelines and reports on
sustainable mining practices and environmental stewardship. Website: https://www.icmm.com

U.S. Geological Survey (USGS) Mineral Resources Program -- Offers extensive data and research
on mineral resources and mining impacts. Website: https://www.usgs.gov/mission-areas/mineral-
resources

World Bank Report on Mining and Sustainable Development -- Discusses the social and
environmental challenges of mining and strategies for sustainable development. Report: World Bank
Mining and Sustainable Development

"Introduction to Mineral Exploration” by Charles J. Moon, Michael K. G. Whateley, and Anthony
M. Evans -- A comprehensive textbook covering mining methods, geology, and environmental
considerations.
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International Council on Mining and Metals (ICMM) — Water Stewardship -- Explores mining’s
water-related impacts and best practices for reducing harm. https://www.icmm.com/water

United Nations Environment Programme (UNEP) — Mining and Water Pollution -- Detailed analysis
of mining’s impact on water quality and ecosystems. https://www.unep.org/resources/report/mining-
and-water-pollution

"Acid Mine Drainage: Challenges and Opportunities™ — U.S. Geological Survey -- Explains AMD
formation, effects, and mitigation. https://pubs.usgs.gov/fs/2005/3094/fs2005-3094.pdf

Australian Government, Department of Agriculture, Water and the Environment — Mining and
Indigenous Communities -- https://www.environment.gov.au/indigenous/mining

CSIRO - Indigenous Engagement in Mining Regions -- https://www.csiro.au/en/about/indigenous-
engagement

Australian Institute of Health and Welfare — Environmental Health in Remote Communities --
https://www.aihw.gov.au/reports/environmental-health/environmental-health-in-remote-communities

Australian Council of Social Service — Mining and Indigenous Communities Report --
https://www.acoss.org.au/wp-content/uploads/2019/06/Mining-and-Indigenous-Communities-

Report.pdf

Case Study: Juukan Gorge Destruction -- Australian Government Inquiry Report:
https://www.aph.gov.au/Parliamentary Business/Committees/Senate/Environment and Communicati
ons/JuukanGorge

International Council on Mining and Metals (ICMM) — Sustainable Development Framework --
Detailed principles and case studies on responsible mining practices. https://www.icmm.com/en-
gb/sustainable-development-framework

United Nations Environment Programme (UNEP) — Mining and Sustainable Development --
Comprehensive  report on environmental and social best practices in  mining.
https://wedocs.unep.org/bitstream/handle/20.500.11822/9566/Mining_Sustainable Development.pdf

Queensland Government — Progressive Rehabilitation and Closure of Mines -- Guidelines on
minimizing environmental impacts through rehabilitation.
https://www.qld.gov.au/environment/land/rehabilitation

Global Tailings Review — Tailings Management Good Practice -- Framework for tailings safety and
environmental protection. https://globaltailingsreview.org/

Clean Energy Council — Renewable Energy in Mining -- Examples and benefits of integrating
renewables in mining operations.
https://www.cleanenergycouncil.org.au/resources/technologies/renewable-energy-in-mining



https://www.icmm.com/water
https://www.unep.org/resources/report/mining-and-water-pollution
https://www.unep.org/resources/report/mining-and-water-pollution
https://pubs.usgs.gov/fs/2005/3094/fs2005-3094.pdf
https://www.environment.gov.au/indigenous/mining
https://www.csiro.au/en/about/indigenous-engagement
https://www.csiro.au/en/about/indigenous-engagement
https://www.aihw.gov.au/reports/environmental-health/environmental-health-in-remote-communities
https://www.acoss.org.au/wp-content/uploads/2019/06/Mining-and-Indigenous-Communities-Report.pdf
https://www.acoss.org.au/wp-content/uploads/2019/06/Mining-and-Indigenous-Communities-Report.pdf
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Environment_and_Communications/JuukanGorge
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Environment_and_Communications/JuukanGorge
https://www.icmm.com/en-gb/sustainable-development-framework
https://www.icmm.com/en-gb/sustainable-development-framework
https://wedocs.unep.org/bitstream/handle/20.500.11822/9566/Mining_Sustainable_Development.pdf
https://www.qld.gov.au/environment/land/rehabilitation
https://globaltailingsreview.org/
https://www.cleanenergycouncil.org.au/resources/technologies/renewable-energy-in-mining

