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Introduction

• Survey Sites
• Water Quality
• Sediment Quality
• Biological Surveys

– Macroinvertebrates
– Turtles

– Fish

Not presented today
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Not presented today



Survey Sites
• Control Sites (not located downstream)

Moura Weir
Dawson River

May Downs Rd Crossing
Isaac River

Comet Weir
Comet River

Duck Ponds
Nogoa River

����������	����������	����������	����������	
�	��
��
�����	��
��
�����	��
��
�����	��
��
�����	��� ���
����	�������������
����	�������������
����	�������������
����	����������



Survey Sites
• Control Sites (Upper catchment)

Bedford Weir
MacKenzie River

Riley’s Crossing
MacKenzie River

Bingegang Weir
MacKenzie River

• Impact Sites
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Survey Sites
• Control Sites (Mid-catchment)

Coolmaringa
MacKenzie River

Tartrus Weir
MacKenzie River

• Impact Sites
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Survey Sites
• Control Sites (Lower catchment)

Fitzroy River Barrage
Fitzroy River

Eden Bann Weir
Fitzroy River

Riverslea
Fitzroy River
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Water Quality

• Aquatic Ecosystems
• Irrigation & Stock 

Watering (not presented today)

• Metals

• Physicochemical variables
– Electrical Conductivity

– pH, temperature, turbidity etc. (not presented today)

– Aluminium, Copper, Uranium, Zinc
– Sb, As, Be, B, Cd, Co, Cr, Fe, Pb, Mn, Hg, N, 

Se, Ag (not presented today)
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Comparison of Trigger Values from different Guideli nes
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Grouping of Data
• Effect of the Summer Rains
• Heavy rains mid-late Dec 2008 flush the 

system
• Surveys 1-4 (Oct-Dec 2008) represent WQ data 

impacted by Ensham floodwater discharges
• Surveys 5-7 (Jan-Feb 2009) represent 

background concentrations of WQ parameters
• Data for sites with multiple intra-site locations 

were grouped to be more representative of the 
water body as a whole
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Survey Sites (Bedford Weir)
• 3 intra-site locations (data pooled)



Water Quality

Surface water Electrical Conductivity for Bedford &  Bingegang Weirs 
May 2008 - Jan 2009
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– Comparison of Ensham and DERM EC data
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Water Quality Results

– Electrical Conductivity

Duck Ponds & 
Comet Weir 
comply with EC 
guideline both 
pre- and post-
rains

Electrical Conductivity
(Upper catchment Control Sites)
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Water Quality Results

– Electrical Conductivity

Bedford & 
Bingegang Weirs 
both exceed EC 
guideline pre-
rains and comply 
post-rains

Electrical Conductivity
(Upper catchment Water Storages)
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Water Quality Results

– Electrical Conductivity

May Downs 
Road exceed EC 
guideline pre-
rains and 
complied post-
rains

Electrical Conductivity
(Mid catchment Control Site)
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Water Quality Results

– Electrical Conductivity

Tartrus Weir 
exceed EC 
guideline pre-
rains and 
complied post-
rains

Electrical Conductivity
(Mid catchment Water Storage)
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Water Quality Results

– Electrical Conductivity

Moura Weir 
complies with 
EC guideline 
both pre- and 
post-rains

Electrical Conductivity
(Lower catchment Control Site)
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Water Quality Results

– Electrical Conductivity

Eden Bann Weir 
& Fitzroy River 
Barrage both 
exceed EC 
guideline pre-
rains and 
complied post-
rains

Electrical Conductivity
(Lower catchment Water Storages)

0

200

400

600

800

1000

1200

1400

19
/1

0/
08

8/
11

/0
8

28
/1

1/
08

18
/1

2/
08

7/
01

/0
9

27
/0

1/
09

16
/0

2/
09

8/
03

/0
9

28
/0

3/
09

Date

E
C

 (
µS

/c
m

)

Eden Bann Surface

Fitzroy Barrage Surface

EC Trigger Value

����������	����������	����������	����������	
�	��
��
�����	��
��
�����	��
��
�����	��
��
�����	��� ���
����	�������������
����	�������������
����	�������������
����	����������



Water Quality Results

– Electrical Conductivity Conclusions

Control site and impact site data indicate that the Ensham floodwater 
discharge was the source of salt-based contamination from Riley’s 
Crossing to the Fitzroy River Barrage

Some low level salt-based input (exceeding guideline value) entered the 
mid-to-lower system via the Isaac-Connor Rivers catchment during this 
time
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Water Quality Results

– Metals Aluminium

Aluminium 
at Impact Sites
exceeded the TV in:
pre-rain samples
60-85% of the time,
in post-rain samples 
10-35% of the time.

Percentage of Samples Exceeding Aluminium Trigger V alue
Impact Sites
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Water Quality Results

– Metals Aluminium

Aluminium
At Control Sites
exceeded the TV in:
pre-rain samples
75-100% of the time,
in post-rain samples 
0% of the time, 
except May Downs,
100% of the time.

Percentage of Samples Exceeding Aluminium Trigger V alue
Control Sites
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Water Quality Results

– Metals Aluminium
Dissolved Aluminium at 0.2m Depth

All Sites
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Water Quality Results

– Metals Aluminium - Conclusions

• There is evidence to suggest that the aquatic ecosystem trigger value 
for Aluminium is regularly exceeded by background concentrations

• The evidence is stronger for the Isaac River reach of the Fitzroy 
System

• Locally-derived trigger values would need to be determined to 
reliably ascertain environmental hazard and risk levels

• Aluminium concentrations decrease with flow after rainfall in the 
Nogoa, Comet and Dawson Rivers control sites, but increases in the 
Isaac River control site
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Water Quality Results

– Metals Copper

Copper 
at Impact Sites
exceeded the TV in:
pre-rain samples
85-100% of the time,
in post-rain samples 
100% of the time.

Percentage of Samples Exceeding Copper Trigger Value
Impact Sites
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Water Quality Results

– Metals

Copper
at Control Sites
exceeded the TV in:
pre-rain samples
75-100% of the time,
in post-rain samples 
33-100% of the time

Percentage of Samples Exceeding Copper Trigger Value
Control Sites
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Water Quality Results

– Metals Copper - Conclusions

• …as per Aluminium and the evidence is even stronger
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Water Quality Results

– Metals

Uranium 
at Impact Sites
exceeded the TV in:
pre-rain samples
30-60% of the time,
in post-rain samples 
0% of the time.

Percentage of Samples Exceeding Uranium Trigger Valu e
Impact Sites
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Water Quality Results

– Metals Uranium

Uranium
At Control Sites
exceeded the TV in:
pre-rain samples
0-25% of the time,
in post-rain samples 
0% of the time

Percentage of Samples Exceeding Uranium Trigger Valu e
Control Sites
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Water Quality Results

– Metals Uranium - Conclusions

• With the absence of detectable Uranium both pre- and post-rains at all 
the control sites (except May Downs Rd Xing on one occasion), there 
is strong evidence to suggest that the observed Uranium 
contamination in the impact sites was due to Ensham floodwater 
releases
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Water Quality Results

– Metals Zinc

Zinc 
at Impact Sites
exceeded the TV in:
pre-rain samples
33-71% of the time,
in post-rain samples 
0-33% of the time.

Percentage of Samples Exceeding Zinc Trigger Value
Impact Sites
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Water Quality Results

– Metals

Zinc
At Control Sites
exceeded the TV in:
pre-rain samples
25-100% of the time,
in post-rain samples 
33-66% of the time

Percentage of Samples Exceeding Zinc Trigger Value
Control Sites
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Water Quality Results

– Metals Zinc - Conclusions

• …as per Aluminium and Copper
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Water Quality Results

– Metals Overall Conclusions

• Default ANZECC (2000) trigger values for Aluminium, Copper and 
Zinc appear to be too conservative for the highly mineralised waters 
of the Fitzroy River System

• Locally-derived trigger values would need to be developed to properly 
ascertain the risk posed by mine-associated wastewater discharges for 
these metals

• Default ANZECC (2000) trigger value for Uranium appears to be 
valid for the Fitzroy River System and WQ monitoring data indicates 
that the trigger was frequently exceeded and was predominantly due 
to Ensham floodwater releases
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Biological Data

SIGNAL 2 Biplot (ALL Surveys)
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– Biological Macroinvertebrates

Aquatic macroinvertebrate 
SIGNAL2* Scores 
determined for the Control 
Sitesand Impact Sites
samples do not appear to 
demonstrate any significant 
difference at family-level 
abundance and diversity

* Stream Invertebrate Grade Number 
Average Level, Version 2
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Water Quality Results

– Metals Overall Conclusions

• Default ANZECC (2000) trigger values for Aluminium, Copper and 
Zinc appear to be too conservative for the highly mineralised waters 
of the Fitzroy River System

• Locally-derived trigger values would need to be developed to properly 
ascertain the risk posed by mine-associated wastewater discharges for 
these metals

• Default ANZECC (2000) trigger value for Uranium appears to be 
valid for the Fitzroy River System and WQ monitoring data indicates 
that the trigger was frequently exceeded and was predominantly due 
to Ensham floodwater releases
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Bingegang Weir Overflowing January 2009

Thank you..!



Aluminium trigger values

Comparison of Trigger Values from different Guideli nes
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Copper trigger values

Comparison of Trigger Values from different Guideli nes
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Zinc trigger values

Comparison of Trigger Values from different Guideli nes
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