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Heavy metals are certain elements that occur naturally in the environment. 
Sometimes referred to as trace metals, heavy metals include elements like 
arsenic, beryllium, cadmium, cobalt, chromium, copper, iron, mercury, manganese, 
nickel, lead, selenium, vanadium and uranium. In small doses some of these 
elements are necessary to support life, but in large doses they may be harmful.

What are heavy metals?

Heavy metals can exist in soil, in rocks and in groundwater and surface water, like 
rivers or streams. Certain rocks (like granite, basalt and some shales, for example) 
and associated soils can be naturally high in heavy metals. As groundwater moves 
through these rocks over many thousands of years some of the heavy metals and 
other salts in the rocks can dissolve and move with the groundwater. Similarly, 
water present in soil will also contain heavy metals if metals are found in the soil 
profile and soils are saturated for long periods of time.

Where do heavy metals come from?

AGL monitors heavy metals in the environment as part of its coal seam gas operations. Our activities include bringing old, salty groundwater 
– called produced water - from deep coal seams up to the surface. This old water may have different concentrations of metals and other 
elements in it compared to what is found on the surface in rivers or streams, or in the aquifers that farmers get their water supply from. It is 
important that we monitor many different types of water in our project areas so that we can understand what is natural and what is not.

Heavy metals and AGL's coal seam gas.

Our local 
matters

We conduct frequent water quality monitoring at all of our project sites to check if there are changes in water quality from coal seams 
(produced water), shallow beneficial aquifers (farm bores and monitoring bores), and surface water (rivers and streams). Results of the 
water monitoring required by our licences are provided to regulators. You can view water monitoring results from our Camden gas wells and 
monitoring bores at agl.com.au/Camden

What monitoring is conducted?

AGL Environment Officer collecting a water sample from a coal seam gas well

How do we manage produced water?
In Camden, there are only small volumes of produced water - less than 4.7 megalitres per year for the whole project, or less than two 
Olympic swimming pools. Produced water is collected in small farm tanks and then trucked off-site to a licensed treatment facility where it 
is treated and then reused by other companies in industrial processes (such as brick making). 



Our local 
matters

Units of 
measure

Limit of 
reading

Camden 
coal seam 
gas wells

Farm bores 
(Hawkesbury 
Sandstone)

Hawkesbury 
Sandstone 
Monitoring 

bores

Alluvial 
monitoring 

bore

Nepean 
River

Sydney 
tap water

Pacific 
Ocean

Australian Drinking 
Water Guidelines 

(2011)

ANZECC 
Ecosystem 
Guidelines a

Aesthetic Health

Electrical conductivity µS/cm 1 13218 720 5987 959 227 162 53400 125-2200 b

Aluminium mg/L 0.01 0.02 <0.01 0.03 0.04 0.03 0.03 <0.1 0.2 0.055

Arsenic mg/L 0.001 0.007 0.001 0.007 <0.001 <0.001 <0.001 <0.01 0.01 0.013

Barium mg/L 0.001 10.102 1.296 11.447 0.721 0.027 0.022 <0.01 2

Beryllium mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 0.06 ID

Boron mg/L 0.05 0.12 <0.05 0.07 0.07 <0.05 <0.05 5.26 4 0.37

Cadmium mg/L 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 0.002 0.37

Chromium mg/L 0.001 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 0.001

Cobalt mg/L 0.001 0.001 <0.001 0.003 0.043 <0.001 <0.001 <0.01 ID

Copper mg/L 0.001 0.004 <0.001 0.013 0.007 <0.001 0.013 <0.01 1 2 0.0014

Iron mg/L 0.05 0.696 1.554 2.616 <0.05 0.160 0.063 <0.5 0.3 ID

Lead mg/L 0.001 0.002 <0.001 0.001 0.003 <0.001 <0.001 <0.01 0.01 0.0034

Manganese mg/L 0.001 0.027 0.034 0.172 0.483 0.017 0.004 <0.01 0.1 0.5 1.9

Mercury mg/L 0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 na 0.001 0.0001

Molybdenum mg/L 0.001 0.030 <0.001 0.004 <0.001 <0.001 <0.001 0.014 0.05 ID

Nickel mg/L 0.001 0.006 <0.001 0.003 0.017 0.002 <0.001 <0.01 0.02 0.011

Selenium mg/L 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1 0.01 0.011

Strontium mg/L 0.001 3.287 0.384 3.781 0.162 0.066 0.011 9.87

Uranium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 ID

Vanadium mg/L 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1 0.017 ID

Zinc mg/L 0.005 0.011 0.008 0.183 0.079 0.011 0.015 <0.05 0.008

Number of samples 69 21 20 3 2 2 1
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The following table displays average values for heavy metals and electrical conductivity (which is a measure of salinity) for different local water 
sources. These values are compared against the Australian Drinking Water Guidelines and ANZECC Ecosystem Guidelines for freshwater aquatic 
ecosystems for reference.

What are the heavy metal levels in our local waters?

Comparison of heavy metals found in different water types.

a ANZECC (2000) guidelines for the protection of freshwater aquatic ecosystems: 95 percent protection levels (trigger values).
b ANZECC (2000) guidelines for the protection of freshwater aquatic ecosystems: trigger values for lowland rivers in south-east Australia.
ID - insufficient data to derive a reliable trigger value.
na - not analysed

Nepean River


