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Site History

Lake Cathie and Lake Innes formed at the end of the last ice age when rising sea levels filled natural
depressions in the landscape. Sea levels stopped rising around 7000 years ago, at a level slightly higher than
present. At this time, the lake system was a deeper estuarine system, open to the ocean.
The lakes slowly filled with sediment from the land and sea. Both lakes became shallow mangrove and
saltmarsh backwaters, accumulating organic matter overtime. The accumulation of sediment caused a
natural barrier to form approximately 1000 years ago between Lake Innes and Lake Cathie. Lake Innes
transformed into the largest freshwater lake in coastal NSW, dominated by swamp forests, freshwater reeds
and aquatic plants.
An artificial channel was dug between Lake Innes and Cathie Creek in 1933, with the intent to drain Lake
Innes for agricultural production. Lake Innes did not drain as the lake bed was below sea level. The result of
this channel saw Lake Innes revert back to a saline estuarine habitat, causing extensive dieback of the
freshwater habitat. The Lake Innes and Lake Cathie System is currently an Intermittently Open and Closed
Lagoon (ICOLL), with the closure of the system to the ocean being the dominant condition, with fluctuating
water levels.

What are Acid Sulfate Soils

Acid Sulfate Soils (ASS) are natural sediments that are rich in pyrite and other iron sulfides. When exposed to
high amounts of oxygen, such as exposed lakebeds, these soils can release sulfuric acid and cause metals in
the soil to become more soluble. The release of acid and metals can damage infrastructure and harm
animals and plants. Left undisturbed, ASS do not present a risk. Additionally, this process can be reversed by
bacteria under low oxygen conditions (such as under water).

Acid Sulfate Soils in Lake Cathie and Lake Innes

How ASS Conditions Form in Lake Innes and Lake Cathie:
1. When the system was initially open to the sea, the accumulation of organic matter and sulfate from
the seawater allowed bacteria to form Pyrite (FeS2) and other iron sulfates in the Lake Sediment,
creating ‘sulfidic sediments’.
2. The sulfidic sediments were buried by freshwater organic sediments when Lake Innes transformed to
a freshwater lake.
3. The artificial channel reintroduced marine sulfates into Lake Innes. The mixing of these sulfate with
the freshwater organic sediments allowed a new layer of sulfidic sediments to form.
4. When water level drops, either from drought or from an opening event, this new layer of sulfidic
sediments is exposed to air, resulting in the release of sulfuric acid and the release of trace metals,
as seen 2020 with the mass translocation of iron floc throughout the system.
Sediment surveys undertaken by Soil Conservation Services have confirmed widespread presences of sulfidic
sediments / acid sulfate soils across the Lake Innes and Lake Cathie system.
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Iron floc, which is a rusty orange
colour, can be seen around the
perimeter of the Lake Innes and
Lake Cathie system.

Management
Options

Artificial lake openings are
required to manage flood risk
within urban areas of the Lake
Cathie township, which exposes
large amounts of sulfidic
sediments within Lake Innes and
Lake Cathie. Climate change is
predicated to increase the
frequency and duration of
droughts, as well as the severity of
extreme rainfall events. These
climatic events would create conditions that would put further pressure on the waterway. Management
principles to reduce impacts associated with ASS include:
• Limiting sulfidic sediments from exposure to oxygen.
• Promoting the time sulfidic sediments are inundated to reverse the impacts caused by ASS.
• Promote the development of a stable, high value wetland and aquatic habitat.

Decoupling Lake Innes from Lake Cathie

Ongoing artificial opening of the ICOLL makes achieving the above management principles significantly
difficult. The decoupling of Lake Innes from the Lake Cathie system would encourage the above principles.
Decoupling could be achieved by a sill or an adjustable barrier at the artificial channel. Considerations of the
decoupling the lakes are:
• The water level of Lake Innes would remain stable during entrance openings, however water levels
could be more susceptible to long climatic events.
• Prolonged periods of inundation of sulfidic sediments, however exposure can still occur during
drought periods from residual sulfur.
• The existing saltmarsh community would transition to a freshwater wetland. A freshwater wetland
would provide fire suppression during drought.
• Existing commercial fishing operations within the system.
To avoid the mistakes of the past, extensive environmental investigations, including consultation between
multiple government agencies, existing commercial fishing and community groups would be required before
any potential decoupling would take place. This process would likely occur over several years and would
require the input of industry experts, existing users and community groups.
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For more information or to view the full report from DPIE, visit:
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