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1. Introduction 

This document is known as the Aquatic Ecology Monitoring Plan (AEMP) and sits beneath the overarching 

Operation Environment Management Plan (OEMP) for the Murrumbidgee to Googong Water Transfer (M2G) 

project. 

The purpose of the AEMP is to: 

 Describe the risks to the environment arising from the operation of M2G (three distinct modes as 

outlined further below) 

 Describe the associated monitoring regime that will detect whether or not the identified risks are 

arising 

 Establish review procedures  and management actions  that should be initiated if triggers are 

exceeded; and 

The AEMP is closely linked to the: 

 Operational Environment Management Plan 

 Stream Flow and Water Quality Monitoring Plan 

 Landscape Rehabilitation and Terrestrial Ecology Management Plan. 

 

The monitoring plans supply important information back to the water transfer managers about observed 

performance compared to environmental and operational standards or triggers. They are a key part of the 

adaptive management process, which is formalised in the OEMP. 
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2. Environmental Risk Assessment 

This Aquatic Ecological Monitoring Plan aims to use the Murrumbidgee River and Burra Creek baseline data 

(2008-2014); the sentinel monitoring data (2015 onward); and the impact monitoring data (when operation 

occurs), to determine whether or not the identified environmental risks applied from the operation of M2G (3 

distinct modes) are occurring. The three distinct operational modes, against which the environmental risks are 

assessed, are: 

 Suspension: parts of the system may be decommissioned requiring lead time before start up. No 

water can be transferred. 

 Standby: ready to run, all components in place and being operated routinely for maintenance 

purposes. Peak pump volumes are typically 49ML/d and transferring approximately 50ML in total 

 Operating: operating in earnest under normal flow conditions, with continuous transfer of bulk water to 

Googong reservoir for a period of greater than 30 consecutive days. 

For the purposes of this AEMP, a further condition was examined: 

 Operating: drought conditions: operating in earnest under drought flow conditions (as defined in the 

M2G Streamflow & Water Quality Monitoring Plan) with continuous transfer of bulk water to Googong 

reservoir for a period of greater than 30 consecutive days. 

The risks were identified from both a pre-mitigation perspective (‘unmitigated ecological consequence of 

impact’) and against the mitigated scenario, once Icon Water’s management measures were in place (‘residual 

impact’). The risks were agreed upon by a range of Icon Water representatives and external stakeholders 

including the ACT Government, ACT Environment Protection Authority, the University of Canberra, members of 

the Expert Panel convened by the Commonwealth Department of the Environment for the preparation of the 

original Sustainable Diversion Limit Plan (2010); and authors of the Murray Cod Research Program project 

(2014), undertaken in response to the M2G Commonwealth Conditions of Approval. These representatives 

were also invited to assist in the derivation of appropriate ecological monitoring to determine whether or not the 

identified risks were occurring (‘monitoring response’). 

The environmental risks and general monitoring responses are shown below in  

Operational 
component 

Potential 
impact 

Unmitigated 
ecological 
consequence 
of impact 

Operational 
mitigation 

Residual Impact Monitoring regime/response 

Standby Full 
Pump 

Full 
Pump  
(drought 
flows) 

Standby Full Pump Full Pump (drought 
flows) 

Transfer of 
water from 
M’bidgee 
River to 
Burra 
Creek 

Transferral 
of fish 
eggs to 
Burra 
Creek  

Potential to 
introduce non-
native fish 
species (Carp, 
Oriental 
Weatherloach) 
to new 
catchment. 

Fine screen 
(0.5 mm) at 
Angle 
Crossing 
Pump station 
preventing 
fish egg 
transfer to 
Burra Creek. 
 
Maintenance 
and 
inspection of 
fish screens. 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Short 
duration, 
lower 
volume 
maintenance 
flows less 
likely to 
transfer 
eggs. 

Low 
 
Mitigation 
measures 
designed 
for 100 
ML/d 

Low 
 
Mitigation 
measures 
designed 
for 100 
ML/d 

Fish community 
monitoring as per 
ACT Government 
program, in 
Googong 
Reservoir. for 
Carp, Oriental 
Weatherloach. 
 
Carp egg/larval 
monitoring at 
Angle Crossing 
and in the 
discharge in 
Burra Creek once 
every four years 
during a pumping 
operation in 
spring (Carp 
spawning 
season). 
 
Angling reports if 
available. 

Fish community monitoring 
as per ACT Government 
program, in Googong 
Reservoir. for Carp, Oriental 
Weatherloach.  
 
Carp egg/larval monitoring at 
Angle Crossing and in the 
discharge in Burra Creek 
once every four years during 
a pumping operation in 
spring (Carp spawning 
season). 
 
Angling reports if available. 

Fish community 
monitoring as per 
ACT Government 
program, in Googong 
Reservoir. for Carp, 
Oriental 
Weatherloach.  
 
Carp egg/larval 
monitoring at Angle 
Crossing and in the 
discharge in Burra 
Creek once every four 
years during a 
pumping operation in 
spring (Carp 
spawning season). 
 
Angling reports if 
available. 
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. This Table is a modified excerpt from the Jacobs report to Icon Water titled ‘Review of the Murrumbidgee 

Ecological Monitoring Program 2014’. A more specific discussion of the monitoring responses is shown at 

Section 3. 

Environmental risks under a ‘suspension’ scenario are not listed as these were considered in the process and 

deemed as nil. 

 

 

Increased 
sediment 
transfer to 
Burra 
Creek  

Potential to 
reduce habitat 
quality for fish 
and macro-
invertebrates 
(e.g. by 
smothering 
physical 
habitat) 
 
Sediment may 
also transport 
other 
contaminants, 
such as 
nutrients. 

Turbidity 
concentration 
rules 
controlling 
M2G transfer 
(as per the 
SFWQMP). 
 
Fine screen 
(0.5 mm) at 
Angle 
Crossing 
Pump station 
preventing 
transfer of 
coarse 
sediment. 

Very Low 
 
Mitigation 
measures 
effective at 
maintenance 
flows.  
 
Short 
duration, 
lower 
volume 
flows 
unlikely to 
cause 
significant 
sediment 
transfer. 

Low 
 
Mitigation 
measures 
effective 
at full 
pump 
flows.  

Low - 
Medium 
 
Mitigation 
measures 
effective 
at full 
pump 
flows.  
 

Online turbidity 
concentration 
measurements 
taken upstream of 
M2G intake in the 
M’bidgee River 
and in Burra 
Creek 
downstream of 
the discharge 
location during 
operation. 
 
Sentinel site 
macroinvertebrate 
monitoring every 
3 years (in 
autumn and 
spring). 
 
No on-going 
periphyton 
monitoring 
recommended. 

Online turbidity 
concentration measurements 
taken upstream of M2G 
intake in the M’bidgee River 
and in Burra Creek 
downstream of the discharge 
location during operation. 
 
Sites should be sampled for 
macroinvertebrates in the 
autumn and spring prior to 
operations commencing 
(provided advanced warning) 
to confirm that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions based 
on sentinel site monitoring. If 
this is not possible and less 
notice is given, sampling 
should at least occur in one 
season prior to operations 
commencing, or as soon as 
a decision is made to 
operate. Sampling should 
also be undertaken in the 
autumn and spring following 
the cessation of pumping, or 
in the same season as prior 
to pumping if only one 
season was sampled. If 
pumping continues over 
autumn or spring, sampling 
should be undertaken during 
pumping. 
 
Before and after visual 
assessment of habitat quality 
(periphyton and sediment) in 
line with macroinvertebrate 
monitoring and every 4 
weeks if pumping operations 
are on-going. 

Online turbidity 
concentration 
measurements taken 
upstream of M2G 
intake in the M’bidgee 
River and in Burra 
Creek downstream of 
the discharge location 
during operation. 
 
Sites should be 
sampled for 
macroinvertebrates in 
the autumn and spring 
prior to operations 
commencing 
(provided advanced 
warning) to confirm 
that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions 
based on sentinel site 
monitoring. If this is 
not possible and less 
notice is given, 
sampling should at 
least occur in one 
season prior to 
operations 
commencing, or as 
soon as a decision is 
made to operate. 
Sampling should also 
be undertaken in the 
autumn and spring 
following the 
cessation of pumping, 
or in the same season 
as prior to pumping if 
only one season was 
sampled. If pumping 
continues over 
autumn or spring, 
sampling should be 
undertaken during 
pumping. 
 
Before and after 
visual assessment of 
habitat quality 
(periphyton and 
sediment) in line with 
macroinvertebrate 
monitoring and every 
4 weeks if pumping 
operations are on-
going. 
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Operational 
component 

Potential 
impact 

Unmitigated 
ecological 
consequence of 
impact 

Operational 
mitigation 

Residual Impact Monitoring regime/response 

Standby Full Pump Full Pump  
(drought 
flows) 

Standby Full Pump Full Pump (drought flows) 

Transfer of 
water from 
M’bidgee River 
to Burra Creek 

Transferral of 
fish eggs to 
Burra Creek  

Potential to 
introduce non-
native fish species 
(Carp, Oriental 
Weatherloach) to 
new catchment. 

Fine screen (0.5 
mm) at Angle 
Crossing Pump 
station preventing 
fish egg transfer 
to Burra Creek. 
 
Maintenance and 
inspection of fish 
screens. 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 100 
ML/d.  
 
Short duration, 
lower volume 
maintenance 
flows less likely to 
transfer eggs. 

Low 
 
Mitigation 
measures 
designed for 100 
ML/d 

Low 
 
Mitigation 
measures 
designed 
for 100 
ML/d 

Fish community 
monitoring as per ACT 
Government program, in 
Googong Reservoir. for 
Carp, Oriental 
Weatherloach. 
 
Carp egg/larval 
monitoring at Angle 
Crossing and in the 
discharge in Burra Creek 
once every four years 
during a pumping 
operation in spring (Carp 
spawning season). 
 
Angling reports if 
available. 

Fish community monitoring as per ACT 
Government program, in Googong Reservoir. 
for Carp, Oriental Weatherloach.  
 
Carp egg/larval monitoring at Angle Crossing 
and in the discharge in Burra Creek once every 
four years during a pumping operation in spring 
(Carp spawning season). 
 
Angling reports if available. 

Fish community monitoring as per 
ACT Government program, in 
Googong Reservoir. for Carp, 
Oriental Weatherloach.  
 
Carp egg/larval monitoring at Angle 
Crossing and in the discharge in 
Burra Creek once every four years 
during a pumping operation in spring 
(Carp spawning season). 
 
Angling reports if available. 

Increased 
sediment 
transfer to 
Burra Creek  

Potential to reduce 
habitat quality for 
fish and macro-
invertebrates (e.g. 
by smothering 
physical habitat) 
 
Sediment may also 
transport other 
contaminants, such 
as nutrients. 

Turbidity 
concentration 
rules controlling 
M2G transfer (as 
per the 
SFWQMP). 
 
Fine screen (0.5 
mm) at Angle 
Crossing Pump 
station preventing 
transfer of coarse 
sediment. 

Very Low 
 
Mitigation 
measures 
effective at 
maintenance 
flows.  
 
Short duration, 
lower volume 
flows unlikely to 
cause significant 
sediment 
transfer. 

Low 
 
Mitigation 
measures effective 
at full pump flows.  

Low - 
Medium 
 
Mitigation 
measures 
effective at 
full pump 
flows.  
 

Online turbidity 
concentration 
measurements taken 
upstream of M2G intake 
in the M’bidgee River 
and in Burra Creek 
downstream of the 
discharge location during 
operation. 
 
Sentinel site 
macroinvertebrate 
monitoring every 3 years 
(in autumn and spring). 
 
No on-going periphyton 
monitoring 
recommended. 

Online turbidity concentration measurements 
taken upstream of M2G intake in the M’bidgee 
River and in Burra Creek downstream of the 
discharge location during operation. 
 
Sites should be sampled for macroinvertebrates 
in the autumn and spring prior to operations 
commencing (provided advanced warning) to 
confirm that macroinvertebrate communities are 
still consistent with broad catchment conditions 
based on sentinel site monitoring. If this is not 
possible and less notice is given, sampling 
should at least occur in one season prior to 
operations commencing, or as soon as a 
decision is made to operate. Sampling should 
also be undertaken in the autumn and spring 
following the cessation of pumping, or in the 
same season as prior to pumping if only one 
season was sampled. If pumping continues 
over autumn or spring, sampling should be 
undertaken during pumping. 
 
Before and after visual assessment of habitat 
quality (periphyton and sediment) in line with 
macroinvertebrate monitoring and every 4 
weeks if pumping operations are on-going. 

Online turbidity concentration 
measurements taken upstream of 
M2G intake in the M’bidgee River and 
in Burra Creek downstream of the 
discharge location during operation. 
 
Sites should be sampled for 
macroinvertebrates in the autumn 
and spring prior to operations 
commencing (provided advanced 
warning) to confirm that 
macroinvertebrate communities are 
still consistent with broad catchment 
conditions based on sentinel site 
monitoring. If this is not possible and 
less notice is given, sampling should 
at least occur in one season prior to 
operations commencing, or as soon 
as a decision is made to operate. 
Sampling should also be undertaken 
in the autumn and spring following 
the cessation of pumping, or in the 
same season as prior to pumping if 
only one season was sampled. If 
pumping continues over autumn or 
spring, sampling should be 
undertaken during pumping. 
 
Before and after visual assessment of 
habitat quality (periphyton and 
sediment) in line with 
macroinvertebrate monitoring and 
every 4 weeks if pumping operations 
are on-going. 
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Operational component Potential 
impact 

Unmitigated 
ecological 
consequenc
e of impact 

Operational 
mitigation 

Residual Impact Monitoring response 

Maintenance 
Pump 

Full Pump Full Pump  
(drought flows) 

Maintenance Pump Full Pump Full Pump (drought flows) 

Additional flows in Burra 
Creek 

Changes to 
thermal 
regime  

Potential to 
change water 
oxygen 
solubility 
which can 
affect 
metabolic 
rates of flora 
and fauna. 

Transferred water 
to be released 
into Burra Creek 
as soon as 
practical to 
minimise 
temperature 
changes and de-
oxygenation. 
 
Water quality 
rules controlling 
M2G transfer (as 
per the 
SFWQMP). 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Short duration, 
lower volume 
transfer unlikely 
to change water 
temperature 
significantly in 
Burra Creek. 

Low 
 
Mitigation 
measures 
designed for 
100 ML/d. 

Medium 
 
Mitigation measures 
designed for 100 
ML/d. 

Online water quality 
measurements taken 
upstream of M2G intake and 
downstream of discharge 
location in Burra Creek. 
 
Sentinel site 
macroinvertebrate 
monitoring every 3 years (in 
autumn and spring). 

Online water quality 
measurements taken 
upstream of M2G intake 
and downstream of 
discharge location in Burra 
Creek. 
 
Sites should be sampled for 
macroinvertebrates in the 
autumn and spring prior to 
operations commencing 
(provided advanced 
warning) to confirm that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions 
based on sentinel site 
monitoring. If this is not 
possible and less notice is 
given, sampling should at 
least occur in one season 
prior to operations 
commencing, or as soon as 
a decision is made to 
operate. Sampling should 
also be undertaken in the 
autumn and spring 
following the cessation of 
pumping, or in the same 
season as prior to pumping 
if only one season was 
sampled. If pumping 
continues over autumn or 
spring, sampling should be 
undertaken during 
pumping. 

Online water quality measurements taken 
upstream of M2G intake and downstream 
of discharge location in Burra Creek. 
 
Sites should be sampled for 
macroinvertebrates in the autumn and 
spring prior to operations commencing 
(provided advanced warning) to confirm 
that macroinvertebrate communities are 
still consistent with broad catchment 
conditions based on sentinel site 
monitoring. If this is not possible and less 
notice is given, sampling should at least 
occur in one season prior to operations 
commencing, or as soon as a decision is 
made to operate. Sampling should also be 
undertaken in the autumn and spring 
following the cessation of pumping, or in 
the same season as prior to pumping if 
only one season was sampled. If pumping 
continues over autumn or spring, sampling 
should be undertaken during pumping. 

Alteration to 
extent of 
macrophytes 
and macro-
invertebrate
s community 
composition 

Long term 
flows at a 
consistent 
height have 
the potential 
to scour or 
drown out 
bank 
vegetation or 
macroinverte
brate 
habitats. 

Introduce flow 
level changes that 
mimic natural flow 
variability 
wherever 
possible. 

Very Low 
 
Short duration, 
low volume 
flows are 
unlikely to be 
sufficient to 
scour or drown 
out 
macrophytes 
and impact 
macroinvertebra
te community 
composition and 
condition.  

Low 
 
Provision of 
flow level 
changes in the 
operation of 
the pumping 
program is 
likely to 
mitigate 
impacts of 
additional 
flows in Burra 
Creek.    

Low – Medium 
 
Under drought flows 
it may be difficult to 
provide flow level 
variation.  

Repeat photo points every 
two years (or using fixed 
time-lapse cameras) at 
current monitoring sites to 
detect any significant 
differences in extent, 
condition or composition of 
macrophyte and riparian 
vegetation (including weed 
species). 
 
Sentinel site monitoring 
every 3 years (in autumn and 
spring). 

Preliminary vegetation 
assessment (including 
weed species) completed 
downstream of discharge 
location before and after 
pumping activity. If 
significant change is noted 
from assessment of repeat 
photos, full assessment (as 
outlined in GHD, 2014b) 
should be undertaken to re-
establish the baseline. 
 
Sites should be sampled for 
macroinvertebrates in the 
autumn and spring prior to 
operations commencing 

Preliminary vegetation assessment 
(including weed species) completed 
downstream of discharge location before 
and after pumping activity. If significant 
change is noted from assessment of 
repeat photos, full assessment (as outlined 
in GHD, 2014b) should be undertaken to 
re-establish the baseline. 
 
Sites should be sampled for 
macroinvertebrates in the autumn and 
spring prior to operations commencing 
(provided advanced warning) to confirm 
that macroinvertebrate communities are 
still consistent with broad catchment 
conditions based on sentinel site 
monitoring. If this is not possible and less 
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(provided advanced 
warning) to confirm that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions 
based on sentinel site 
monitoring. If this is not 
possible and less notice is 
given, sampling should at 
least occur in one season 
prior to operations 
commencing, or as soon as 
a decision is made to 
operate. Sampling should 
also be undertaken in the 
autumn and spring 
following the cessation of 
pumping, or during if 
pumping extends beyond 
the summer period. 

notice is given, sampling should at least 
occur in one season prior to operations 
commencing, or as soon as a decision is 
made to operate. Sampling should also be 
undertaken in the autumn and spring 
following the cessation of pumping, or 
during if pumping extends beyond the 
summer period. 

Increased 
erosion and 
modification 
of bed and 
banks 

Potential to 
degrade 
physical 
habitat in the 
creek by 
scouring and 
modifying bed 
and banks 

Ensure pumping 
does not cause 
flow in Burra 
Creek to exceed 1 
in 2 year flow 
(currently 1830 
ML/d) 
 
Introduce flow 
level changes that 
mimic natural flow 
variability 
wherever 
possible. 

Very Low 
 
Short duration, 
low volume 
flows are 
unlikely to be 
sufficient to 
scour bed and 
bank or mobilise 
sediment at 
levels likely to 
cause an 
impact. 

Low 
 
Flow level 
changes likely 
to mitigate 
impacts of 
additional 
flows in Burra 
Creek.  
 
Natural flows 
in Burra Creek 
are far more 
likely to cause 
significant 
erosion and 
bed/bank 
change   

Low – Medium 
 
Under drought flows 
it may be difficult to 
provide flow level 
variation. 
 
Natural flows in Burra 
Creek are far more 
likely to cause 
significant erosion 
and bed/bank 
change   

Repeat photo points every 
two years (or using fixed 
time-lapse cameras) at 
current monitoring sites to 
detect any significant 
differences in 
geomorphology.  
 

Geomorphology surveys 
completed downstream of 
discharge location before 
and after pumping activity. 
If significant change is 
noted from assessment of 
repeat photos, full transect 
survey (as outlined in GHD 
2014b) should be 
undertaken to re-establish 
the baseline. 

Geomorphology surveys completed 
downstream of discharge location before 
and after pumping activity. If significant 
change is noted from assessment of 
repeat photos, full transect survey (as 
outlined in GHD 2014b) should be 
undertaken to re-establish the baseline. 
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Operational component Potential 
impact 

Unmitigated 
ecological 
consequence of 
impact 

Operational 
mitigation 

Residual Impact Monitoring response 

Maintenance 
Pump 

Full Pump Full Pump 
(drought flows) 

Maintenance Pump Full Pump Full Pump (drought flows) 

Changes in water 
quality in Burra Creek 

Deterioratin
g water 
quality 
impacting 
Burra Creek 
ecology 

Possibility that 
water of low 
quality from the 
M’bidgee River 
impacts 
ecological 
condition of the 
Burra Creek. 
Changes to water 
quality can affect 
aquatic 
ecosystems in a 
range of ways. 

Water quality 
rules controlling 
M2G transfer 
(as per the 
SFWQMP). 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Short duration, 
lower volume 
transfer unlikely 
to change water 
quality 
significantly in 
Burra Creek. 

Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  

Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d. 

Online water quality 
measurements taken 
downstream of discharge 
location in Burra Creek. 
 
Sentinel site monitoring 
every 3 years (in autumn 
and spring). 

Online water quality 
measurements taken 
downstream of discharge 
location in Burra Creek. 
 
Sites should be sampled for 
macroinvertebrates in the 
autumn and spring prior to 
operations commencing 
(provided advanced 
warning) to confirm that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions 
based on sentinel site 
monitoring. If this is not 
possible and less notice is 
given, sampling should at 
least occur in one season 
prior to operations 
commencing, or as soon as 
a decision is made to 
operate. Sampling should 
also be undertaken in the 
autumn and spring 
following the cessation of 
pumping, or in the same 
season as prior to pumping 
if only one season was 
sampled. If pumping 
continues over autumn or 
spring, sampling should be 
undertaken during 
pumping. 

Online water quality measurements taken 
downstream of discharge location in Burra 
Creek. 
 
Sites should be sampled for 
macroinvertebrates in the autumn and 
spring prior to operations commencing 
(provided advanced warning) to confirm 
that macroinvertebrate communities are 
still consistent with broad catchment 
conditions based on sentinel site 
monitoring. If this is not possible and less 
notice is given, sampling should at least 
occur in one season prior to operations 
commencing, or as soon as a decision is 
made to operate. Sampling should also be 
undertaken in the autumn and spring 
following the cessation of pumping, or in 
the same season as prior to pumping if 
only one season was sampled. If pumping 
continues over autumn or spring, sampling 
should be undertaken during pumping. 

Build-up of 
nutrients in 
the 
Googong 
Reservoir 
due to 
increased 
nutrient load 
could cause 
excessive 
algal growth 

Algal blooms can 
have a range of 
impacts including 
causing large 
and damaging 
fluctuations in 
DO concentration 
and implications 
for human health 
if a drinking water 
supply is 
impacted.   

Water quality 
rules controlling 
M2G transfer 
(as per the 
SFWQMP). 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Short duration, 
lower volume 
transfer unlikely 
to change water 
quality 
significantly in 

Medium 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Nutrients not part 
of the online 
monitoring, 
collected as grab 
samples, so 
there is less 

Medium 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d. 
 
Nutrients not part 
of the online 
monitoring, 
collected as grab 
samples, so there 
is less operational 

Online water quality 
measurements taken 
downstream of discharge 
location in Burra Creek. 
 
Operational monitoring of 
nutrients in Googong 
Reservoir. 
 

Online water quality 
measurements taken 
downstream of discharge 
location in Burra Creek. 
 
Operational monitoring of 
nutrients in Googong 
Reservoir. 
 

Online water quality measurements taken 
downstream of discharge location in Burra 
Creek. 
 
Operational monitoring of nutrients in 
Googong Reservoir. 
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Burra Creek. operational 
control compared 
to other water 
quality variables. 
 
 

control compared 
to other water 
quality variables. 
 
 
 
 
 
 
 
 

Operational component Potential 
impact 

Unmitigated 
ecological 
consequence of 
impact 

Operational 
mitigation 

Residual Impact Monitoring response 

Maintenance 
Pump 

Full Pump Full Pump 
(drought flows) 

Maintenance Pump Full Pump Full Pump (drought flows) 

Reduced flows in 
M’bidgee River  

Decreased 
water quality 
making 
pools 
unsuitable 
for native 
fish species 
particularly 
(Murray Cod 
and 
potentially 
creating 
movement 
barriers 

Low DO 
concentrations 
and high 
temperature can 
be exacerbated if 
sufficient flows to 
mix pools 
adequately are 
not provided. 

Provision of flow 
rules as set out 
in the SFWQMP 
(normal and 
drought base 
flow protection 
rules and riffle 
maintenance 
flows). 
 
Water quality 
rules controlling 
M2G transfer 
(as per the 
SFWQMP). 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
It is unlikely that 
short duration, 
low volume 
maintenance 
flows will 
decrease pool 
mixing sufficiently 
to impact native 
species; or 
create movement 
barriers 

Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 

Medium 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Under drought 
conditions, pool 
condition may be 
already 
diminished.   

Online water quality 
measurements taken 
upstream and downstream 
of Angle Crossing in 
M’bidgee River. 
 
Fish community monitoring 
as per ACT Government 
biennial surveillance 
monitoring program. 
 

Online water quality 
measurements taken 
upstream and downstream 
of Angle Crossing in 
M’bidgee River. 
 
Fish community monitoring 
as per ACT Government 
biennial surveillance 
monitoring program. 
 

Online water quality measurements taken 
upstream and downstream of Angle 
Crossing in M’bidgee River. 
 
Fish community monitoring as per ACT 
Government biennial surveillance 
monitoring program. 
 
Targeted assessment of water quality 
under very low flows  in key habitat 
locations (as recommended by Dyer et al. 
2014) 

Loss of 
periphyton 
scouring 
flows, build-
up of 
filamentous 
growth 

Filamentous or 
excessive growth 
can make 
periphyton too 
big to be 
consumed by 
macroinvertebrat
es. Excessive 
growth can also 
reduce available 
habitat for 
macroinvertebrat
es. 

Provision of flow 
rules as set out 
in the SFWQMP 
(normal and 
drought base 
flow protection 
rules and riffle 
maintenance 
flows). 
 
 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  

Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  

Medium 
 
Under low flow 
(drought) 
conditions, 
harvesting of high 
flows at Angle 
Crossing may 
exacerbate the 
build-up of 
periphyton. 

No on-going periphyton 
monitoring recommended. 

Before and after (or 
monthly if pumping is on-
going) visual assessment of 
habitat quality (periphyton) 
in Murrumbidgee River 
upstream and downstream 
of abstraction point, in line 
with macroinvertebrate 
monitoring and every 4 
weeks if pumping 
operations are on-going. 

Before and after (or monthly if pumping is 
on-going) visual assessment of habitat 
quality (periphyton) in Murrumbidgee River 
upstream and downstream of abstraction 
point, in line with macroinvertebrate 
monitoring and every 4weeks if pumping 
operations are on-going. 
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3. Aquatic Ecology Monitoring Method 

3.1 Environmental risk hypotheses 

The M2G aquatic ecological monitoring method is underpinned by the identified risks (against the different 
operating scenarios) and the correlating hypotheses described below. 

1. Flow abstraction will not result in the deterioration of the macroinvertebrate community (measured 
using biological indices) at sites downstream of the abstraction point (Angle Crossing) relative to sites 
upstream, informed by prevailing conditions in the broader region. 

2. Flow discharge to Burra Creek will not result in the deterioration of the macroinvertebrate community 
(measured using biological indices) at sites downstream of the inflow point relative to sites upstream, 
informed by prevailing conditions in the broader region. 

3. Flow abstraction in the Murrumbidgee River will not result in the development of increased periphyton 
to the extent it impacts on quality of riffle habitat at sites downstream of the abstraction point (Angle 
Crossing) compared to sites upstream of the abstraction point, and informed by prevailing conditions in 
the broader region.  

4. Flow discharge to Burra Creek will not result in the development of increased periphyton to the extent 

it impacts on quality of riffle habitat at sites downstream of the inflow point compared with sites 
upstream of the inflow point and informed by prevailing conditions in the broader region.  

5. Flow transfer to Burra Creek will not result in bank erosion that is beyond that currently occurring in 
response to natural high flow events. 

6. Flow discharge to Burra Creek will not result in changes in macrophyte or riparian vegetation 
(including weed species) that is beyond that currently occurring in response to natural high flow events. 

7. Flow abstraction in the Murrumbidgee River will not result in an increased threat to threatened cod 
species due to decreased pool mixing and consequent water quality impacts. 

8. Flow discharge to Burra Creek will not result in the introduction of Carp or Oriental Weatherloach 
populations (via transfer) in Burra Creek or native fish stranding on drawdown. 

 
The hypotheses are to be tested using the parameters and general methods described below in Section 3.1 
Impact Assessment Monitoring. Note that: 

 these are generalised methods only and the specific methodology will be negotiated between Icon 
Water and the service provider to ensure safe working conditions; safe access; and taking into account 
physical site limitations.   

 some parameters that will inform the assessment are collected by Icon Water or by the ACT 
Government.  

3.2 Impact Assessment Monitoring 

Impact assessment monitoring (as outlined in Error! Reference source not found.2 below) is triggered 

y the decision to ‘operate’ M2G (operating in earnest under normal flow conditions, with continuous 

transfer of bulk water to Googong reservoir for a period of greater than 30 consecutive days). Ideally, 

there will be adequate lead time for the decision to operate to allow both a spring and autumn (or vice 

versa) AUSRIVAS sampling effort prior to the operation of M2G, but this may not always be possible. Both 

a consecutive spring and autumn (or vice versa) monitoring AUSRIVAS effort is also required after 

pumping ceases. If full pumping occurs across a spring and/or autumn season(s), sampling will be 

required at these times.  

 

 

 

 

 

Table 1: M2G impact assessment monitoring parameters 
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PARAMETER METHOD SITES 

Water quality  

(online) 

Online collection of DO, temperature, pH, EC and 
turbidity. 

2 Murrumbidgee sites  (upstream and 
downstream of discharge) 

1 ‘in –system’ sensor 

1 Burra Creek site (downstream of discharge) 

Water quality  

(grab sample) 

Grab sample collection of TDS, Fe, Mn, nutrients 
(TKN, TN, TP), pathogens (E.coli) and pesticides. 

Every 3 months in line with operational 
monitoring locations. 

Macroinvertebrates AUSRIVAS assessment techniques.  

 

3 within-site replicates where possible 
(considering site constraints) 

 

3 sub-samples per site (considering site 
constraints). 

4 Murrumbidgee sites  

 

4 Burra Creek sites  

 

Periphyton A before and after pumping visual assessment 
using photo points to compare the extent of 
periphyton cover as a measure of riffle habitat 
quality . 

 

Every four weeks (approx.) should pumping still 
be occurring. 

4 Murrumbidgee sites  

 

4 Burra Creek sites  

 

Site locations correspond to AUSRIVAS sites.  

Geomorphology Before and after pumping visual assessment 
using photo points to compare the extent of any 
large-scale channel erosion. 

These will be captured before and after pumping. 
Full transect surveys will be undertaken if 
significant erosion is noted from the visual 
assessments  

 

Identified erosion hotspot sites downstream of 
discharge structure.  

 

 

Riparian vegetation 
(including weeds) 

Before and after pumping visual assessment 
using photo points to compare any gross-scale 
changes in riparian edge vegetation movement. 

These will be captured before and after pumping. 
Full transect surveys will be undertaken if there is 
evidence of a gross change in composition or 
significant erosion is noted from the visual 
assessments  

Key riparian edge movement sites below 
discharge location.  

 

Fish As per ACT Government Biennial Fish 

Surveillance Program.  

9 Murrumbidgee sites.  
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3.3 Sentinel Site Monitoring 

The risks to the environment when M2G is in ‘standby’ mode are very low (see  
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Operational 
component 

Potential 
impact 

Unmitigated 
ecological 
consequence 
of impact 

Operational 
mitigation 

Residual Impact Monitoring regime/response 

Standby Full 
Pump 

Full 
Pump  
(drought 
flows) 

Standby Full Pump Full Pump (drought 
flows) 

Transfer of 
water from 
M’bidgee 
River to 
Burra 
Creek 

Transferral 
of fish 
eggs to 
Burra 
Creek  

Potential to 
introduce non-
native fish 
species (Carp, 
Oriental 
Weatherloach) 
to new 
catchment. 

Fine screen 
(0.5 mm) at 
Angle 
Crossing 
Pump station 
preventing 
fish egg 
transfer to 
Burra Creek. 
 
Maintenance 
and 
inspection of 
fish screens. 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Short 
duration, 
lower 
volume 
maintenance 
flows less 
likely to 
transfer 
eggs. 

Low 
 
Mitigation 
measures 
designed 
for 100 
ML/d 

Low 
 
Mitigation 
measures 
designed 
for 100 
ML/d 

Fish community 
monitoring as per 
ACT Government 
program, in 
Googong 
Reservoir. for 
Carp, Oriental 
Weatherloach. 
 
Carp egg/larval 
monitoring at 
Angle Crossing 
and in the 
discharge in 
Burra Creek once 
every four years 
during a pumping 
operation in 
spring (Carp 
spawning 
season). 
 
Angling reports if 
available. 

Fish community monitoring 
as per ACT Government 
program, in Googong 
Reservoir. for Carp, Oriental 
Weatherloach.  
 
Carp egg/larval monitoring at 
Angle Crossing and in the 
discharge in Burra Creek 
once every four years during 
a pumping operation in 
spring (Carp spawning 
season). 
 
Angling reports if available. 

Fish community 
monitoring as per 
ACT Government 
program, in Googong 
Reservoir. for Carp, 
Oriental 
Weatherloach.  
 
Carp egg/larval 
monitoring at Angle 
Crossing and in the 
discharge in Burra 
Creek once every four 
years during a 
pumping operation in 
spring (Carp 
spawning season). 
 
Angling reports if 
available. 

Increased 
sediment 
transfer to 
Burra 
Creek  

Potential to 
reduce habitat 
quality for fish 
and macro-
invertebrates 
(e.g. by 
smothering 
physical 
habitat) 
 
Sediment may 
also transport 
other 
contaminants, 
such as 
nutrients. 

Turbidity 
concentration 
rules 
controlling 
M2G transfer 
(as per the 
SFWQMP). 
 
Fine screen 
(0.5 mm) at 
Angle 
Crossing 
Pump station 
preventing 
transfer of 
coarse 
sediment. 

Very Low 
 
Mitigation 
measures 
effective at 
maintenance 
flows.  
 
Short 
duration, 
lower 
volume 
flows 
unlikely to 
cause 
significant 
sediment 
transfer. 

Low 
 
Mitigation 
measures 
effective 
at full 
pump 
flows.  

Low - 
Medium 
 
Mitigation 
measures 
effective 
at full 
pump 
flows.  
 

Online turbidity 
concentration 
measurements 
taken upstream of 
M2G intake in the 
M’bidgee River 
and in Burra 
Creek 
downstream of 
the discharge 
location during 
operation. 
 
Sentinel site 
macroinvertebrate 
monitoring every 
3 years (in 
autumn and 
spring). 
 
No on-going 
periphyton 
monitoring 
recommended. 

Online turbidity 
concentration measurements 
taken upstream of M2G 
intake in the M’bidgee River 
and in Burra Creek 
downstream of the discharge 
location during operation. 
 
Sites should be sampled for 
macroinvertebrates in the 
autumn and spring prior to 
operations commencing 
(provided advanced warning) 
to confirm that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions based 
on sentinel site monitoring. If 
this is not possible and less 
notice is given, sampling 
should at least occur in one 
season prior to operations 
commencing, or as soon as 
a decision is made to 
operate. Sampling should 
also be undertaken in the 
autumn and spring following 
the cessation of pumping, or 
in the same season as prior 
to pumping if only one 
season was sampled. If 
pumping continues over 
autumn or spring, sampling 
should be undertaken during 
pumping. 
 
Before and after visual 
assessment of habitat quality 
(periphyton and sediment) in 
line with macroinvertebrate 
monitoring and every 4 
weeks if pumping operations 
are on-going. 

Online turbidity 
concentration 
measurements taken 
upstream of M2G 
intake in the M’bidgee 
River and in Burra 
Creek downstream of 
the discharge location 
during operation. 
 
Sites should be 
sampled for 
macroinvertebrates in 
the autumn and spring 
prior to operations 
commencing 
(provided advanced 
warning) to confirm 
that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions 
based on sentinel site 
monitoring. If this is 
not possible and less 
notice is given, 
sampling should at 
least occur in one 
season prior to 
operations 
commencing, or as 
soon as a decision is 
made to operate. 
Sampling should also 
be undertaken in the 
autumn and spring 
following the 
cessation of pumping, 
or in the same season 
as prior to pumping if 
only one season was 
sampled. If pumping 
continues over 
autumn or spring, 
sampling should be 
undertaken during 
pumping. 
 
Before and after 
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). Hence, testing of hypotheses and targeted monitoring is not required (as it is in Impact Assessment 

Monitoring). However, Icon Water still needs to understand if major catchment-scale aquatic ecology 

changes are taking place. Hence, a subset of the monitoring sites, which will be identified as sentinel 

sites, will be monitored on an ongoing basis, even while M2G is in standby mode.  

The sentinel sites will be monitored (both autumn and spring), every 3 years, using the specified 

parameters for the impact assessment monitoring. The sentinel sites are a subset of the impact 

assessment sites (i.e. 1 immediately upstream and 1 immediately downstream of the impact points) as 

shown in Figure 1.  

 

Figure 1 - Concept design of M2G monitoring sites 

The monitoring of these sentinel sites will also allow a baseline to be re-established should any major 

catchment disturbance (e.g. large flood event, poor quality following bushfire runoff etc.) occur.  The aim 

of sentinel site monitoring is not to detect trends in catchment condition; rather it is to provide confidence 

that the condition of potential impact sites is broadly similar to non-impact sites over time.   

Sentinel site monitoring is triggered every third year, commencing from when the sites were last 

monitored; be that either through sentinel or impact assessment monitoring. When sentinel monitoring is 

triggered, both a consecutive autumn and spring (or vice versa) sampling effort is required.  

Sentinel site monitoring requirements (the methods for both autumn and spring are identical) are shown in 

Error! Reference source not found., and are subject to the same caveats as  

visual assessment of 
habitat quality 
(periphyton and 
sediment) in line with 
macroinvertebrate 
monitoring and every 
4 weeks if pumping 
operations are on-
going. 
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Operational 
component 

Potential 
impact 

Unmitigated 
ecological 
consequence 
of impact 

Operational 
mitigation 

Residual Impact Monitoring regime/response 

Standby Full 
Pump 

Full 
Pump  
(drought 
flows) 

Standby Full Pump Full Pump (drought 
flows) 

Transfer of 
water from 
M’bidgee 
River to 
Burra 
Creek 

Transferral 
of fish 
eggs to 
Burra 
Creek  

Potential to 
introduce non-
native fish 
species (Carp, 
Oriental 
Weatherloach) 
to new 
catchment. 

Fine screen 
(0.5 mm) at 
Angle 
Crossing 
Pump station 
preventing 
fish egg 
transfer to 
Burra Creek. 
 
Maintenance 
and 
inspection of 
fish screens. 

Very Low 
 
Mitigation 
measures 
designed for 
transfer of 
100 ML/d.  
 
Short 
duration, 
lower 
volume 
maintenance 
flows less 
likely to 
transfer 
eggs. 

Low 
 
Mitigation 
measures 
designed 
for 100 
ML/d 

Low 
 
Mitigation 
measures 
designed 
for 100 
ML/d 

Fish community 
monitoring as per 
ACT Government 
program, in 
Googong 
Reservoir. for 
Carp, Oriental 
Weatherloach. 
 
Carp egg/larval 
monitoring at 
Angle Crossing 
and in the 
discharge in 
Burra Creek once 
every four years 
during a pumping 
operation in 
spring (Carp 
spawning 
season). 
 
Angling reports if 
available. 

Fish community monitoring 
as per ACT Government 
program, in Googong 
Reservoir. for Carp, Oriental 
Weatherloach.  
 
Carp egg/larval monitoring at 
Angle Crossing and in the 
discharge in Burra Creek 
once every four years during 
a pumping operation in 
spring (Carp spawning 
season). 
 
Angling reports if available. 

Fish community 
monitoring as per 
ACT Government 
program, in Googong 
Reservoir. for Carp, 
Oriental 
Weatherloach.  
 
Carp egg/larval 
monitoring at Angle 
Crossing and in the 
discharge in Burra 
Creek once every four 
years during a 
pumping operation in 
spring (Carp 
spawning season). 
 
Angling reports if 
available. 

Increased 
sediment 
transfer to 
Burra 
Creek  

Potential to 
reduce habitat 
quality for fish 
and macro-
invertebrates 
(e.g. by 
smothering 
physical 
habitat) 
 
Sediment may 
also transport 
other 
contaminants, 
such as 
nutrients. 

Turbidity 
concentration 
rules 
controlling 
M2G transfer 
(as per the 
SFWQMP). 
 
Fine screen 
(0.5 mm) at 
Angle 
Crossing 
Pump station 
preventing 
transfer of 
coarse 
sediment. 

Very Low 
 
Mitigation 
measures 
effective at 
maintenance 
flows.  
 
Short 
duration, 
lower 
volume 
flows 
unlikely to 
cause 
significant 
sediment 
transfer. 

Low 
 
Mitigation 
measures 
effective 
at full 
pump 
flows.  

Low - 
Medium 
 
Mitigation 
measures 
effective 
at full 
pump 
flows.  
 

Online turbidity 
concentration 
measurements 
taken upstream of 
M2G intake in the 
M’bidgee River 
and in Burra 
Creek 
downstream of 
the discharge 
location during 
operation. 
 
Sentinel site 
macroinvertebrate 
monitoring every 
3 years (in 
autumn and 
spring). 
 
No on-going 
periphyton 
monitoring 
recommended. 

Online turbidity 
concentration measurements 
taken upstream of M2G 
intake in the M’bidgee River 
and in Burra Creek 
downstream of the discharge 
location during operation. 
 
Sites should be sampled for 
macroinvertebrates in the 
autumn and spring prior to 
operations commencing 
(provided advanced warning) 
to confirm that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions based 
on sentinel site monitoring. If 
this is not possible and less 
notice is given, sampling 
should at least occur in one 
season prior to operations 
commencing, or as soon as 
a decision is made to 
operate. Sampling should 
also be undertaken in the 
autumn and spring following 
the cessation of pumping, or 
in the same season as prior 
to pumping if only one 
season was sampled. If 
pumping continues over 
autumn or spring, sampling 
should be undertaken during 
pumping. 
 
Before and after visual 
assessment of habitat quality 
(periphyton and sediment) in 
line with macroinvertebrate 
monitoring and every 4 
weeks if pumping operations 
are on-going. 

Online turbidity 
concentration 
measurements taken 
upstream of M2G 
intake in the M’bidgee 
River and in Burra 
Creek downstream of 
the discharge location 
during operation. 
 
Sites should be 
sampled for 
macroinvertebrates in 
the autumn and spring 
prior to operations 
commencing 
(provided advanced 
warning) to confirm 
that 
macroinvertebrate 
communities are still 
consistent with broad 
catchment conditions 
based on sentinel site 
monitoring. If this is 
not possible and less 
notice is given, 
sampling should at 
least occur in one 
season prior to 
operations 
commencing, or as 
soon as a decision is 
made to operate. 
Sampling should also 
be undertaken in the 
autumn and spring 
following the 
cessation of pumping, 
or in the same season 
as prior to pumping if 
only one season was 
sampled. If pumping 
continues over 
autumn or spring, 
sampling should be 
undertaken during 
pumping. 
 
Before and after 
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.  

visual assessment of 
habitat quality 
(periphyton and 
sediment) in line with 
macroinvertebrate 
monitoring and every 
4 weeks if pumping 
operations are on-
going. 
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Table 2: M2G sentinel site monitoring parameters 

PARAMETER METHOD* SITES 

Water quality  

(online) 

Online collection of DO, temperature, 

pH, EC and turbidity. 

2 Murrumbidgee sites  (upstream and downstream 

of discharge) 

1 ‘in –system’ sensor 

1 Burra Creek site (downstream of discharge) 

Water quality  

(grab sample) 

Grab sample collection of TDS, Fe, Mn, 

nutrients (TKN, TN, TP), pathogens 

(E.coli) and pesticides. 

Every 3 months in line with operational monitoring 

locations. 

Macroinvertebrates AUSRIVAS assessment techniques.  

 

3 within-site replicates where possible 

(considering site constraints). 

 

3 sub-samples per site (considering site 

constraints). 

2 Murrumbidgee sites (subset of impact monitoring 

sites) 

2 Burra Creek sites (subset of impact monitoring 

sites) 

Periphyton Nil. 

 

N/A  

Geomorphology Photo points at key hotspot sites every 

two years. 

(same as impact monitoring sites) 

Riparian vegetation 

(including weeds) 

Photo points at key riparian edge 

movement sites every two years.  

(same as impact monitoring sites) 

Fish As per ACT Government Biennial Fish 

Surveillance Program.  

9 Murrumbidgee sites.  

 

Table 3 shows an example of a monitoring scenario when M2G is in standby mode for a period of 7 years 

requiring sentinel monitoring only. Table 4 shows an example of an operating scenario occurring in 2018 which 

requires a combination of sentinel monitoring for the standby periods and impact monitoring (autumn and 

spring) before, during and after full pumping. 
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Table 3: M2G sentinel mode monitoring example 

2015 2016 2017 2018 2019 2020 2021 

STANDBY STANDBY STANDBY STANDBY STANDBY STANDBY STANDBY 

Autumn & 

Spring Sentinel 

monitoring 

No monitoring No monitoring Autumn & 

Spring Sentinel 

monitoring 

No monitoring No monitoring Autumn & 

Spring Sentinel 

monitoring 

 

 

Table 4: M2G sentinel and impact mode monitoring example 

2015 2016 2017 2018 2019 2020 2021 2022 

STANDBY  STANDBY STANDBY M2G 

OPERATES 

STANDBY STANDBY STANDBY STANDBY 

Autumn & 

Spring 

Sentinel 

monitoring 

No 

monitoring 

Autumn & 

Spring (pre) 

Impact 

monitoring 

Autumn & 

Spring Impact 

monitoring 

Autumn & 

Spring (post) 

Impact 

monitoring 

No 

monitoring 

No monitoring Autumn & 

Spring 

Sentinel 

monitoring 
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4. Triggers and Program Management  

4.1 Ecological Triggers – Murrumbidgee River 

Assessments by Icon Water of the aquatic ecology along the upper Murrumbidgee River commenced in 2008 in 

preparation for assessing potential impacts of the ACT Water Security Projects. The ACT AUSRIVAS 

assessment has produced health assessments for various locations upstream and downstream of the Angle 

Crossing abstraction point.  

Table 5 provides the Murrumbidgee AUSRIVAS Band Levels. For more detail and information refer to the 

individual MEMP spring and autumn reports (which are located on Icon Water’s public website). 

Triggers for the aquatic ecology in the Murrumbidgee River are difficult to define since the natural flow change 

variability will be much higher than the M2G water abstraction rate. The AUSRIVAS monitoring to date has 

shown that the sites in the immediate proximity of the Angle Crossing abstraction point are generally BAND B 

(Table 5) meaning that some of the taxa expected to occur at these sites are missing compared to reference 

data. Note that these data relate to sampling conducted prior to abstraction commencing or during a period 

when the pipeline was only run for short periods of time for maintenance purposes (standby).  

Based on these data, the trigger level for Murrumbidgee aquatic ecology shall be where the Impact Monitoring 

sites below Angle Crossing are below BAND B and where the upstream Impact Monitoring sites are Band B or 

above. This type of monitoring result will initiate closer scrutiny of the data and close assessment of the 

available biological and physico-chemical data to ascertain the cause of the change. Such a change may occur 

from seasonal variation (which has been known to occur in other ACT catchment assessments), as a result of 

M2G abstraction, or as a result of another influencing factor (e.g. Spring 2010), or a combination of factors. 

Should the change be considered to be related to natural or upstream changes unrelated to the M2G Water 

Transfer then the monitoring shall continue or be adjusted to obtain better information to see if the results 

indicate a specific baseline condition change. The operational regime may be altered to take into account the 

changes.   

If the decline in environmental condition is M2G related, Icon Water (Environment & Sustainability Section) will 

be notified, and will be required to consider/develop appropriate management and mitigation Measures 

management actions may include modifying this plan (and potentially other M2G plans) to mitigate impact and 

adapting monitoring programs to suit, including consideration of immediate action to temporarily adjust 

abstraction until impact is mitigated or managed to an acceptable level. 

In the event that deviations from the trigger levels cannot be determined from the available data, or prolonged 

impacts are likely, the proposed options for mitigation will be referred to an expert panel.  
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Table 5: Murrumbidgee AUSRIVAS riffle and edge assessments 

Site Site code Location Spring 2008 
Autumn 

2009 

Spring 

2009 

Autumn 

2010 

Spring 

2010 

Autumn 

2011 

Spring 

2011 

Autumn 

2012 

Spring 

2012 

Autumn 

2013 

  Upstream Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge 

1 MUR15 ~30 km U/S of Angle Crossing near Colinton; NS NS B B NRA* B B B A NRA* A B A A B B A A A A 

2 MUR16 Just U/S Angle Crossing NS NS B B B B A B A C A B A A B B B A A B 

3 MUR18 ~500m above abstraction site NS NS B B B B B B B NRA* B A B B B B B A B A 

4 MUR19 D/S Angle Crossing; directly below causeway A A B B B B B B B C A A A A B B B A A A 

5 MUR23 D/S Angle Crossing; at Point Hut; A A B C B B B B A B B B A A B B A A A A 

6 MUR28 ~33km D/S Angle Crossing; U/S Cotter River confluence; A B B B B B B B NS NS A B B B B B B B A A 

NRA* - No Reliable Assessment due to the high variability obtained in the site replicates 

NS – Not sampled due to high or no flow 
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4.2 Ecological Triggers – Burra Creek  

 

4.2.1 Aquatic Ecology  

Assessments by Icon Water of the aquatic ecology within Burra Creek commenced in autumn 2009 to provide 

baseline information in preparation for assessing potential impacts of discharge water from the proposed M2G 

pipeline. The ACT AUSRIVAS assessment has produced health assessments for various locations upstream 

and downstream of the proposed abstraction point. Table 6 provides the Burra AUSRIVAS Band Levels. Note 

that these data relate to sampling conducted prior to abstraction commencing or during a period when the 

pipeline was only run for short periods of time for maintenance purposes (standby). For more detail and 

information refer to the individual MEMP spring and autumn reports. 

Triggers for the aquatic ecology in Burra Creek are difficult to define due to the significant variability in 

ecological condition (as defined by AUSRIVAS), including times at which sites are unable to be sampled due to 

lack of water. Based on these data, the trigger level for Burra Creek aquatic ecology shall be where the Impact 

Monitoring sites below the discharge location are below BAND B and where the upstream Impact Monitoring 

sites are Band B or above. This type of monitoring result will initiate closer scrutiny of the data and close 

assessment of the available biological and physico-chemical data to ascertain the cause of the change. Such a 

change may occur from seasonal variation (which has been known to occur in other ACT catchment 

assessments), as a result of M2G discharge, or as a result of another influencing factor, or a combination of 

factors. 

Should the change be considered to be related to natural or upstream changes unrelated to the Murrumbidgee 

to Googong Water Transfer then the monitoring shall continue or be adjusted to obtain better information to see 

if the results indicate a specific baseline condition change. The operational regime may be altered to take into 

account the changes.   

If the decline in environmental condition is M2G related, Icon Water (Environment & Sustainability Section) will 

be notified, and will be required to consider/develop appropriate management and mitigation measures. 

Management actions may include modifying this plan (and potentially other M2G plans) to mitigate impact and 

adapting monitoring programs to suit, including consideration of immediate action to temporarily adjust 

abstraction and flows to Burra Creek until impact is mitigated or managed to an acceptable level. 

 

4.2.2 Geomorphology 

There is significant natural geomorphological change occurring in Burra Creek currently, particularly in response 

to the sudden and large flows created via flood events. Assessment of the potential geomorphological impacts 

below the discharge at Burra Creek is undertaken via photo point comparisons over time. Trigger levels are 

qualitative only, and relate to the extent of change in indicators such as bank slump and scour after M2G 

pumping events. Should noticeable change to bank stability be identified in the photo point comparisons (taken 

at the identified erosion hotspots), Icon Water (Environment & Sustainability Section) will be notified, and will be 

required to develop appropriate management and mitigation measures. These may include changes to flow 

release regimes; step down/up protocols; and mechanical intervention to improve bank stability where 

appropriate. Note that London Bridge will continue to be monitored as an erosion hotspot, due to its cultural 

significance (as opposed to its perceived susceptibility to erosion). 
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4.2.3 Fish 

There are currently no known native fish populations in Burra Creek in the M2G discharge locality. There are 

currently no known carp populations in Burra Creek or the Googong Reservoir.  

Maintenance if the installed fish eggs screens will continue to be implemented as per manufacturer’s 

recommendations (or as per Icon Water  updated procedures).  

The trigger levels for management of fish species are (i) the existence of native fish population(s) in Burra 

Creek below the discharge location; and (ii) the existence of a developing carp population in the Googong 

Reservoir. The identification of a native fish population in Burra Creek will trigger increased levels of vigilance 

with regard to fish stranding (i.e. walk down of creek after flow shutdowns to ensure no stranding occurs) as well 

as a re-assessment of the current native fish risks and correlating management measures, including the 

identification and monitoring of ponding habitat movement and change. The identification of a developing carp 

population in either Burra Creek or the Googong Reservoir will trigger urgent liaison with the ACT Government 

to develop a response and environmental management plan.   

4.2.4 Vegetation & Weeds  

Changes in Burra Creek flows could lead to changes in plant species composition and change the dominance of 

some species over others, and thus, a reduction in flora diversity. Flows in Burra Creek change in response to 

rainfall events, which, in terms of change to flow volume, generally far exceed the volumes transferred via M2G.  

Most of the riparian vegetation along the length of Burra Creek is out of the impact area from M2G (at 100 

ML/d). Only the vegetation which is close to the channel could be affected by the 100 ML/d pumping.  

Flora assessments undertaken in Burra Creek (M2G Vegetation Assessment 2014) identify all sites as poor to 

moderate condition. The level of introduced species at the Burra Creek sites is high, as expected, considering 

the impacts from the agricultural land and stock access to the creek in areas of the upper catchment. Even 

though the lower catchment area within the Googong Foreshores is free of grazing stock, the weeds still 

dominate the creek channel, and are likely a result of historical agricultural activities and the spread of seeds 

from upstream. 

Trigger levels for vegetation and weed management are qualitative only, and relate to the extent of change in 

indicators such as riparian vegetation encroachment/recedence and increased in the distribution, abundance 

and density of weed species (as evidenced initially by the photo-point monitoring). Guidance on the need to 

respond to vegetation and weed assessment results will be provided by a baseline data set comparison 

(available through the M2G Vegetation Assessment 2014); discussion with the M2G Environment Reference 

Group; and the relevant land managers.  Initial management measures may include riparian revegetation efforts 

and weed management measures where appropriate; with secondary measures including alterations to M2G 

flow regimes. 
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Table 6: Burra AUSRIVAS riffle and edge assessments 

Site Site code Location 
Autumn 

2009 
Spring 2009 Autumn 2010 Spring 2010 

Autumn 

2011 
Spring 2011 

Autumn 

2012 
Spring 2012 

Autumn 

2013 

   Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge Riffle Edge 

1 BUR1 Burra Creek U/S of Cassidy Creek confluence NS NS NS A C B B B B B A B C B B A NS NS 

2 BUR1c Burra Creek ~300m U/S Discharge Point NS NS NS NS NS NS NS NS NS NS C A B B B A B B 

3 BUR2a* Burra Creek D/S Williamsdale Rd NS NS NS B NS B NS B C B A NRA* B A A A B B 

4 BUR2b* Burra Creek D/S Burra Road bridge NS NS NS C NS B NS B B B B A C B B B B B 

5 BUR2c* Burra Creek ~100m U/S London Bridge arch NS NS NS NS NS NS NS NS NS NS B A B B A A A A 

6 BUR3* Burra Creek D/S London Bridge arch NS NS B B B B B A NS B NS NS NS NS NS NS NS NS 

7 QBN1 Queanbeyan River ~ 3km U/S Burra Creek confluence. B A B A B B B B B B A A B A A X B B 

8 QBN2* Queanbeyan River ~1km D/S Burra Creek confluence. C B B B B B NS NS NS NS NS NS NS NS NS NS NS NS 

9 CAS1 Cassidy Creek U/S Burra Creek confluence NS NS NS B NS B NS B NS B NS NS NS NS NS NS NS NS 

* Sites impacted by the M2G discharge. Other sites are used as Control sites. QBYN 2 may not be a viable location as Googong Reservoir fills. When Googong exceeds 80% 

storage the confluence with Burra Creek becomes inundated. 

NRA* - No Reliable Assessment due to the high variability obtained in the site replicates. 

NS – Not sampled due to high or no flow. 

Note: If the AUSRIVAS Band for Riffle and Edge differ then the Band used for the site is taken as the lower assessment of the two. 
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5. Data analysis, reporting and 
management 

5.1 Quality assurance and quality control 

All monitoring work will be undertaken in accordance with the relevant Australian quality assurance /quality 

control standards.   

Data collected for this program will be analysed using the most appropriate statistical techniques to answer the 

specified hypotheses. The monitoring program will be independently reviewed periodically to ensure the 

methodology remains relevant and effective.  

 

5.2 Reporting 

The data collected for this Aquatic Ecology Management Plan will be integrated into a Technical Report for 

every season monitored. Due to the timeframe required to undertake the macroinvertebrate laboratory analyses 

it may take up to six months for the reports to be produced and finalised after sampling is completed. More 

responsive field assessments are completed within 4 weeks of the seasonal monitoring taking place. The 

technical reports will include any correlated impacts of water abstraction and other catchment conditions and 

activities, and any significant emerging short and long term trends. 

The technical reports will include relevant information such as:  

 Information and comparisons with the previous autumn and spring sampling periods. 

 Summary of monitoring data analysed and assessed, and an assessment and discussion against 

the correlating hypothesis. 

 An assessment of whether or not the information describes a potential change in the environmental 

risks identified against M2G operations. 

  

The technical reports will be available to the public and regulators via www.iconwater.com.au   

 

5.3 Adaptive management 

This program is designed to be adaptive, as outlined in the M2G OEMP. Results arising from the AEMP 

monitoring program will be reviewed regularly (upon provision of the associated monitoring reports) to identify 

any trends toward significant impacts in Murrumbidgee River, Burra Creek or Googong Reservoir 

Through the expert review process (e.g. Environmental Flows Technical Advisory Group), stakeholder liaison 

and/or data evolution and analysis, it may become apparent that changes to the monitoring methods are 

necessary to enhance the safety, effectiveness and efficiency of the current design (e.g. changes to location of 

sites).Such changes will be managed and applied internally, with any updated documents being provided on 

Icon Water’s external website.  

Significant changes to the identified risks and corresponding hypotheses will require approval from the relevant 

regulatory agencies prior to implementation.  

 

http://www.iconwater.com.au/
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6. Roles and Responsibilities 
The roles and responsibilities relating to this plan can be found in the OEMP. 
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7. Compliance Tracking Program - 
Operations 
The compliance tracking program and auditing requirements that relate to this plan can be found in the OEMP. 
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Appendix A – Environmental Commitments and 
Approval Conditions 

 

Table D1: EIS Commitments (taken from Table 28.1, Ch 28, EIS) 

Table 28.1 ref Operational Commitment Reference  

2 Regular review of geomorphologic monitoring results for any 

trends toward significant impacts in Murrumbidgee River, Burra 

Creek or Googong Reservoir. The monitoring and adaptive 

management plan will include actions required to address any 

identified trends in a timely manner. 

AEMP 

11* Maintenance of flow transfers where possible during the fish 

breeding season to protect any spawning populations of 

threatened fish species (if present). If flows need be altered, then 

the step up/down operating regime in the relevant OEMP 

subplan will be utilised to allow fish to exit the creek. 

*amended commitment based on Consistency Review by NGH 

Environmental (October 13) 

AEMP 

13 Regular review of the results of the aquatic monitoring program 

and the development of management actions that may be 

required to address any observed impacts. 

AEMP  

14* Design measures into the scheme, to prevent the spread of 

invasive fish species including: 

• 0.5 mm aperture mesh on intake screen to prevent transfer of 

fish and eggs; 

• Provide continuous filtering of transfer flows at the outlet into 

Burra Creek; and 

• Use filters year round, rather than only during the spawning 

season. 

• *amended commitment based on Consistency Review by 

NGH Environmental (October 13) 

AEMP 

16 Regular review of aquatic ecology monitoring results for any 

trends toward significant impacts in Murrumbidgee River, Burra 

Creek or Googong Reservoir. The monitoring and adaptive 

management plan will include actions required to address any 

identified trends in a timely manner. 

AEMP  

26 Impacts to the London Bridge karst formations and sites along 

Burra Creek will be undertaken as part of the on-going 

monitoring and adaptive management work that the proponent 

will undertake.  

AEMP 
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Table D2: Part 3A Planning Approval Conditions (NSW)  

Project 

Aspect 

Commitment Reference 

2.1 The Proponent shall comply with section 120 of the Protection of the 

Environment Operations Act 1997 which prohibits the pollution of waters. 

SFWQMP 

2.3 The Proponent shall design, construct, operate and maintain the project to avoid 

impacts on bank stability within the Burra Creek riverine corridor. 

AEMP 

2.4 The Proponent shall not transfer water when Burra Creek is in flood based on a 

one in two year event or greater nor should the Proponent operate the pipeline 

where it results in water levels in Burra Creek being greater that the one in two 

year flood level. 

SFWQMP 

2.11 The Proponent shall implement the aquatic ecology management measures 

committed to in the documents set out in condition 1.1c) or elsewhere in these 

conditions of approval, including; 

a) monitoring and subsequent maintenance of flow transfer volumes to 

reasonably and feasibly mimic the natural flow regime based on the stochastic 

data refined in the Preferred Project Report of Burra Creek during the native fish 

breeding season in order to protect any spawning populations of threatened fish 

species; 

b) design measures to prevent the spread of invasive fish species; 

c) design measures for the protection of natural ponding habitat.  If the current 

natural ponds along Burra Creek are lost as a result of increased flows, the 

Proponent is required to re-establish natural ponding habitat and 

d) regular review of aquatic ecology monitoring results for any trends toward 

significant impacts in Burra Creek or Googong Reservoir. 

AEMP 

3.3 Prior to the commencement of construction, the Proponent shall prepare and 

implement an Ecological Monitoring Program to monitor the impact of the 

project on the ecology that may be impacted by the proposal. The program shall 

be developed in consultation with the DECCW and Department of Industry and 

Investment NSW and shall include but not necessarily be limited to:  

a) set out monitoring requirements as detailed in the documents referred to in 

condition 1.1 c), in order to assess the impact of the project on Ecology present 

along the easement and at Burra Creek at the pipeline outlet location and 

downstream including the Googong Reservoir; 

b) baseline monitoring prior to the introduction of flows through Burra Creek in 

order to establish any ecological changes resulting from the project. (completed) 

d) provisions for monitoring during construction, operational and non-operational 

phases; 

e) mechanisms for immediately investigating any anomalous monitoring results; 

f) mechanisms for the management and mitigation of any impacts on the 

waterways including cessation of flows where necessary; and 

g) details of how the monitoring results will be reported to the Director-General 

and the DECCW and the Department Industry and Investment NSW. 

AEMP, SFWQMP 

3.1 Prior to the commencement of construction the Proponent shall prepare and 

implement a Geomorphologic Monitoring Program to monitor the impact of 

the project on the present morphology of Burra Creek at the pipeline outlet 

location and downstream to Googong Reservoir. The Program shall be 

developed in consultation with the DECCW and shall include but not necessarily 

be limited to: 

OEMP, AEMP 
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a) Set out monitoring requirements in order to assess the impact of the project on 

the present geo-morphology of Burra Creek at the pipeline outlet location and 

downstream to Googong Reservoir. 

b) Baseline monitoring prior to the introduction of flows through Burra Creek in 

order to establish any geomorphologic changes resulting from the project. 

(Completed) 

c) Provisions for monitoring during construction, operational and non-operational 

phases;  

d) Mechanisms for immediately investigating any anomalous monitoring results; 

e) Mechanisms for the management and mitigation of any impacts on the 

waterways including cessation of flows where necessary; and 

f) Details of how the monitoring results will be reported to the Director-General 

and the DECCW. 

Table D3: M2G DA Conditions (ACT) 

Project 

Aspect 

Condition Reference  

E20 The licence to extract water will be in keeping with environmental flow guidelines.  This 

commitment was made by the proponent during the preparation of the EIS.  The condition 

must take into account the effects of extraction on, and by, downstream users.  It should 

also consider any new information which may be forthcoming as a result of ecological 

investigations that may be used to maintain or enhance the ecological values of the 

Murrumbidgee River in an adaptive management forum. 

SFWQMP 

 

Table D4: Commonwealth Conditions of Approval 

Project Aspect Commitment Reference 

4 
The person taking the action must submit a Burra Creek Environmental 

Management Plan to the Minister for Approval that establishes a statistically 

valid ecological monitoring program to detect and manage any environmental 

harm to the ecological elements of Burra Creek or increase in the weeds problem 

in Burra Creek.  The plan must include: 

a) Indicators, parameters and criteria to be used in measuring changes in 

the aquatic and riparian ecological elements of Burra Creek; 

b) Criteria to be used in measuring the diversity, distribution, abundance or 

density of weeds along the banks of Burra Creek; 

c) Protocols for on-going reporting of adverse changes to the ecological 

elements of Burra Creek, or an increase in the diversity, distribution, 

abundance or density of weeds along the banks of Burra Creek; 

d) The proposed location of monitoring sites; and 

e) Management triggers and actions. 

The approved plan must be implemented.  

*The Burra Creek Environmental Management Plan was incorporated into the 

Streamflow & Water Quality Management Plan and the Aquatic Ecology 

Management Plan as approved by all relevant regulators in 2014. 

AEMP, SFWQMP 
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