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Gold and copper mining operations have long been associated with
severe environmental consequences that extend far beyond the
extraction sites. The large-scale removal of earth, deforestation, and
habitat destruction disrupt delicate ecosystems, threatening biodiversity
and accelerating land degradation. Toxic waste, heavy metal
contamination, and acid mine drainage pollute water sources, poisoning
rivers, lakes, and groundwater supplies that sustain both human and
ecological life.

Gold mining can range from small-
scale panning—a romanticized,
low-impact activity—to large-scale
deep drilling for gold and copper,
which comes with significant
environmental and health risks.
Irresponsible waste disposal,
tailings dam failures, and soil
erosion further destabilise the
environment, leaving lasting scars
on landscapes that may take
centuries to recover. This
evaluation critically examines the
environmental devastation caused
by gold and copper mining,
highlighting its role in ecosystem
collapse, climate change, and
resource depletion, while
questioning the sustainability of
current industry practices.
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Real versus imagined - risks of Gold Mining

Gold panning is a low-risk, small-scale and nostalgic form of mining for
gold - and large modern day extraction mining has very little in common
with this historic past-time. In contrast, deep-drill gold and copper mining
is a high-risk, high-stakes mining industry that has consistently caused
severe environmental damage, health hazards, and social conflicts.

1. Scale & Environmental Impact - A Comparison of Gold Mining Methods

Gold Panning (Small-Scale, Surface-Level Mining)

Minimal environmental disruption — Uses hand tools and water to
separate gold from sediments.

Low carbon footprint — No heavy machinery or large-scale processing.
X Potential riverbed disruption - Stirring up sediment can affect aquatic
ecosystems.

X Mercury risks in illegal operations — Some panners (especially in
unregulated regions) use mercury to extract gold, leading to water
contamination.

Deep-Drill Gold & Copper Mining (Industrial, Large-Scale Extraction)
X Massive land disturbance - Excavation, deforestation, and open-pit
mines permanently scar landscapes.

X Toxic waste production — Processing ores releases arsenic, lead, and
heavy metals into the environment.

X Acid Mine Drainage (AMD) - Sulfide minerals react with air/water,
producing sulfuric acid that pollutes rivers and groundwater.

X High carbon footprint - Heavy machinery, processing, and
transportation require significant fossil fuel use.
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2. Human Health Risks

Gold Panning

No exposure to industrial toxins — No cyanide or acid leaching.
Lower risk of silicosis — Less exposure to fine silica dust.

X Physical strain — Repetitive motion injuries, waterborne illnesses (if
wading in contaminated streams).

X Possible mercury poisoning (if used improperly in illegal or informal
settings).

Deep-Drill Gold & Copper Mining

X Lung diseases (Silicosis, COPD, Lung cancer) - From prolonged exposure
to silica dust and toxic fumes.

X Heavy metal poisoning - Workers and nearby communities can suffer
arsenic, lead, or mercury exposure through contaminated water.

X Cyanide poisoning (gold processing) — Accidental leaks can lead to
severe human health consequences.

X Hearing loss & mental health issues — Exposure to constant drilling noise
and high-stress work conditions.
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3. Social & Economic Impacts

Gold Panning
e Accessible for individuals & small communities — Provides livelihood in
some areas.
e |ess disruptive to local populations — No mass displacement.
e Low yield & economic instability — Not a reliable long-term income source.
e [llegal/unregulated panning — In some regions, can lead to conflict over
land access.

Deep-Drill Gold & Copper Mining

e Displacement of communities — Large-scale mining often forces people to
relocate.

e Social unrest & conflict - Land disputes, labor rights violations, and
environmental protests.

e Boom-and-bust economy — Towns built around mining can collapse when
operations shut down.

e High economic gains — Provides jobs and revenue but at a long-term cost
to the environment.

e Habitat loss and pollution.

In an ecologically crucial region
such as the Whitsundays and Great
Barrier Reef Region - this is a stark
reminder that mining effects can
reach far beyond their immediate
sites, potentially threatening the
ecosystems and communities that
rely on the region’s natural assets.
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Mining operations in a delicate environment like Dittmer,
Whitsundays, pose several health risks due to the region's sensitive
ecosystems, water sources, and proximity to communities. A gold,
silver, and copper mining operation in such an area would have health
risks for workers, local communities, and the environment.

Primary Health Risks

1. Acid Mine Drainage (AMD) & Water Contamination

e Sulfide minerals (e.g., pyrite) in gold, silver, and copper ores can create
sulfuric acid when exposed to oxygen and water.

e This leads to toxic metal leaching, contaminating the region’s
groundwater, creeks, and the Great Barrier Reef ecosystem.

e Health impact: High metal concentrations in water can cause kidney
failure, developmental disorders, and gastrointestinal issues for local
populations.

Heavy Metal Exposure
e Lead (Pb), Arsenic (As), and Cadmium (Cd): Naturally occurring in ore
deposits, these metals can contaminate drinking water and food chains,
leading to chronic poisoning, organ damage, and developmental issues.
e Copper Sulfates & Dust: Inhalation or ingestion can cause respiratory
issues, skin irritation, and liver/kidney damage.
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3. Cyanide Poisoning (Gold Processing) —__ ————
e |f cyanide is used for gold extraction,
spills or leaks can contaminate drinking
water and marine habitats, affecting both
humans and marine life.
e Exposure risks: Acute poisoning can cYAN IDE
cause seizures, respiratory failure, and

death.

4. Noise & Vibration-Related Health Effects Hé}

e Blasting and heavy machinery operation can cause ‘
hearing loss, stress, and mental health issues for both
workers and local residents.

e Vibrations from drilling may cause structural damage to
homes and stress fractures in underground water tables.

5. Vector-Borne & Infectious Diseases
e Open pit mining and stagnant water can create breeding
grounds for mosquitoes, increasing the risk of diseases
like dengue fever.
e Poor sanitation and dust exposure can lead to respiratory .
infections, skin conditions, and waterborne illnesses.

6. Mental Health & Community Disruptions
* Loss of traditional land, displacement, and environmental
destruction can cause psychological distress, anxiety, 9
depression, and social tensions in local communities. f
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Why Dittmer is Particularly Vulnerable

Proximity to fragile ecosystems (Great Barrier Reef, rainforests, and
waterways).

High biodiversity—toxins could wipe out local flora and fauna.
Tourism economy—mining pollution could damage the region’s main
economic driver.

Limited infrastructure for hazardous waste management—spills or
tailings dam failures could have long-lasting effects.

Extreme likelihood of flooding in the wet seasons - which could take
contaminated products from the mining process extensive distances
through water run off - leading to potentially dire effects for the
ecosystem of the Great Barrier Reef Waterways.
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Toxic chemicals like cyanide and mercury in gold extraction

processes can contaminate water bodies. These chemicals can
leach into rivers, lakes, and groundwater, posing risks to aquatic

life and human health. h

o Acid Mine Drainage: Mining activities can expose sulfide

minerals that, when exposed to air and water, form
sulfuric acid. This acid can leach into waterways,

lowering pH levels and harming aquatic ecosystems.

e Deforestation and Habitat Destruction:

o Land Clearing & Habitat Destruction: Gold mining often
requires significant land clearance, leading to
deforestation. This destroys habitats for wildlife and can
result in the loss of biodiversity.

o Soil Degradation: Mining activities can strip away topsoil,
leading to reduced agricultural productivity. The soil can
also become contaminated with heavy metals, making it
unfit for farming. Areas around the Kalgoorlie gold mine
have experienced significant soil contamination.

Environmental Impacts

e The Mount Morgan mine is infamous for acid mine drainage, which
has severely polluted the Dee River. This has affected aquatic life
and made the water unsafe for human consumption and

agricultural use.
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The primary sulfide minerals responsible for acid mine drainage (AMD) in

gold and copper mining are:

1. Pyrite (FeS:) - "Fool's Gold"

The most common sulfide mineral contributing to AMD.

Oxidizes in the presence of water and oxygen, forming sulfuric acid
(H2S04) and iron hydroxides.

Reaction:

4FeS2+1502+14H20~4Fe(OH)3+8H2S044FeS; + 150, + 14H.0 -
4Fe(OH)s + 8H2S0.

The acid generated can further dissolve heavy metals, increasing
environmental damage.

2. Chalcopyrite (CuFeS;) - Major Copper Ore

Common in copper mining.

Oxidation releases copper ions and contributes to acidification.
Reaction:

CuFeS2+402->Cu2++Fe2++25042-CuFeS; + 40, » Cu?* + Fe* + 2504*
Often forms secondary copper minerals like covellite (CuS) and
chalcocite (Cu.S), which can also degrade.

3. Arsenopyrite (FeAsS) - Often Associated with Gold

Releases arsenic into water when oxidized.

Major concern in gold mining, as arsenic contamination is toxic.
Reaction:
4FeAsS+1302+6H20-»>4Fe2++4As043-+4S042-+12H+4FeAsS + 130, +
6H.0 > 4Fe?* + 4As0,% + 4504* + 12H*
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4. Bornite (CusFeS.) - Secondary Copper Sulfide
e Less common but still oxidizes, contributing to AMD.
5. Other Sulfides:
e Covellite (CuS) and Chalcocite (Cu.S) - Copper sulfides that degrade,
releasing metals.
e Galena (PbS) - Can release lead, adding toxicity.
e Sphalerite (ZnS) — Releases zinc, which can be harmful to aquatic life.
How It Worsens:
e Bacteria like Acidithiobacillus ferrooxidans accelerate sulfide oxidation.
e Secondary reactions can release iron, copper, arsenic, and other toxic
metals.
Loss of Biodiversity:
Habitat destruction due to mining operations has led to a loss of
biodiversity. Native flora and fauna are often displaced or destroyed,
which impacts the entire ecosystem.




AN EVALUATION OF GOLD AND COPPER

]

MINING OPERATIONS & THEIR SOCIAL ik

WATER

IMPACTS

The mining operations in Australian towns have had profound impacts on
both human health and the environment. Historic evidence and ongoing
studies highlight the need for stringent regulations and effective
remediation to mitigate these adverse effects.

Acid mine drainage (AMD) is a serious environmental issue that arises
when sulfide minerals in exposed rock surfaces react with water and air to
produce sulfuric acid. This acidic runoff can have numerous detrimental
effects on ecosystems, particularly in sensitive regions like the Dittmer
Creek area, which connects to the Whitsundays waterways and the Great
Barrier Reef catchment areas.

Water Quality Degradation:

e Increased Acidity: This can severely disrupt the natural balance of
aquatic ecosystems in Dittmer Creek and downstream areas.

e Heavy Metal Contamination: Acidic conditions can cause heavy metals
like iron, copper, lead, and mercury to leach from rocks into the water.
These metals are toxic to aquatic life even at low concentrations.

Impact on Aquatic Life:

e Fish and Invertebrates: Many aquatic organisms are highly sensitive to

changes in pH and metal concentrations. Fish, in particular, can suffer

from direct toxicity, reproductive failure, and damage to their gills and
organs.
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* Biodiversity Loss: The combined
stress of acidity and metal toxicity
can lead to a reduction in
biodiversity, as sensitive species
either die off or migrate to less
affected areas. This disrupts the
food web and can lead to the
collapse of local ecosystems.

Ecosystem Disruption:
e Algal Blooms: Changes in water
chemistry can encourage the

growth of certain types of algae,

which can lead to harmful algal
blooms. These blooms deplete
oxygen levels in the water, creating
"dead zones" where most aquatic
life cannot survive.

Wetland Degradation: Wetlands act
as natural filters for water bodies.
Acid mine drainage can compromise
their ability to filter and purify
water, further exacerbating the
spread of pollutants.
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Human Health Risks:
* Drinking Water Contamination: If acid mine drainage contaminates
sources of drinking water, it can pose serious health risks to local
communities, including gastrointestinal issues and long-term health

problems from heavy metal exposure.
Recreational Impacts: Acid mine drainage creates toxic water bodies which

are unsafe for recreational activities like swimming, fishing, and boating,
reducing the quality of life for residents and visitors.
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Economic Consequences:

e Tourism Industry: The Whitsundays and Great Barrier Reef are renowned
for their natural beauty and biodiversity, attracting millions of tourists
each year. Pollution from AMD can deter visitors, leading to significant
economic losses.

Fishing Industry: Both commercial and recreational fishing can be
severely impacted by the loss of fish populations and the contamination
of marine environments.




Great Barrier Reef Impact:
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e Coral Health: The Great Barrier Reef
is already under significant stress
from climate change and other
human activities. Acidic runoff and
heavy metals can further weaken
coral structures, making them more
susceptible to bleaching and
disease.

Marine Biodiversity: The reef's
complex ecosystem supports a vast
array of marine life. AMD can disrupt
this balance, leading to a decline in
species that are crucial for the reef's

health and resilience.

&
SAVE OUR

WATER

Long-term Environmental

Damage:

e Persistent Pollution: The
effects of AMD can last for
decades or even centuries,
as the acidic conditions
continue to leach metals
from rocks and soils. This
makes remediation efforts
costly and time-consuming.
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The Whitsundays and the Great Barrier Reef are globally renowned for
their stunning natural beauty and rich biodiversity, attracting millions of
tourists annually. However, improper mining operations and acid mine
drainage pose significant threats to these ecosystems, leading to
substantial financial impacts.

Environmental Degradation and Tourism Revenue Loss

e The Whitsundays and the Great Barrier Reef rely heavily on tourism,
which generates billions of dollars annually.

e Pollution from improper mining operations can lead to coral bleaching,
destruction of marine habitats, and a decline in water quality.

* These environmental damages deter tourists, leading to a significant
loss in tourism revenue. Local businesses, such as hotels, restaurants,
and tour operators, suffer as visitor numbers dwindle.

Fisheries and Livelihoods

* The Great Barrier Reef supports commercial and recreational fishing
industries, which are vital for local economies.

e Acid mine drainage, which releases harmful chemicals and heavy
metals into waterways, can devastate fish populations and marine life.

e This contamination affects the health and marketability of seafood,
leading to reduced catches and financial losses for fishermen and
related industries.
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Health Costs

e Pollutants from mining can also pose serious health risks to local
communities.

e Exposure to contaminated water and seafood can lead to serious health
problems, increasing healthcare costs and reducing the quality of life for
the community.

e This places additional financial strain on public health systems and local
economies.

Restoration and Mitigation Expenses

e Addressing the damage caused by mining pollution requires substantial
financial investment.

e Efforts to restore damaged coral reefs, clean up contaminated water,
and rehabilitate affected ecosystems are impossible to restore and
recover from.

e These restoration projects would require funding from both

governmental and non-governmental sources, diverting resources from

other essential areas.
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The financial impact of pollution from improper mining operations and
acid mine drainage on the Whitsundays and the Great Barrier Reef is
multifaceted and far-reaching. The combined effects on tourism, fisheries,
health, restoration efforts, legal costs, and long-term economic stability
underscore the critical need for stringent environmental protection
measures. Protecting these iconic ecosystems is not only an environmental
imperative but also an economic necessity.

Long-term Economic Impact

e The long-term economic impact of pollution from Mining Gold and
Copper, on the Whitsundays and the Great Barrier Reef could be
catastrophic if contamination of the water resources were of a
significant degree.

* The degradation of the Whitsundays Natural Resources based entirely
around the environment and tourism, would lead to a decline in
property values, reduced investment in the region, and a loss of cultural
heritage. The cumulative effect of these factors would certainly hinder

economic growth and development, affecting future generations.
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The Whitsundays and the Great Barrier Reef Region aren’t just picturesque
regions; they are part of a delicate, interconnected ecosystem that supports
significant marine biodiversity, Indigenous cultural heritage, tourism, and
the livelihoods of thousands. To introduce deep-drill mining, acid mine
drainage, heavy metal runoff, and deforestation into this landscape is to roll
the dice with an environmental disaster — one that may be irreversible.




