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1. Summary and recommendations 
This report provides the Environmental Protection Authority’s (EPA’s) advice and 
recommendations to the Minister for the Environment on the proposal by the Water 
Corporation to construct and operate a 45 gigalitre per year (GL/year) wellfield near 
Jarrahwood on the eastern Blackwood Plateau and to convey that water to the 
Integrated Water Supply Scheme.   
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires the EPA to 
report to the Minister for the Environment on the outcome of its assessment of a 
proposal.  The report must set out: 

• the key environmental factors identified in the course of the assessment; and 

• the EPA’s recommendations as to whether or not the proposal may be 
implemented, and, if the EPA recommends that implementation be allowed, the 
conditions and procedures to which implementation should be subject. 

The EPA may include in the report any other advice and recommendations as it sees 
fit. 
 
The EPA is also required to have regard for the principles set out in section 4A of the 
EP Act. 

Key environmental factors and principles 
The EPA decided that the following key environmental factors and issues relevant to 
the proposal required detailed evaluation in the report: 

a) Groundwater dependent ecosystems; 

b) Water and soil quality; 

c) Climatic variability; 

d) Infrastructure footprint; and 

e) Monitoring and reporting. 
 
The following principles were considered by the EPA in relation to the proposal: 

(a) The precautionary principle; 

(b) The principle of intergenerational equity; and 

(c) The principle of the conservation of biological diversity and ecological 
integrity. 

Summary 
The EPA has assessed the proposal by the Water Corporation to develop a wellfield 
on the Blackwood Plateau near Jarrahwood and to supply the groundwater from the 
South West Yarragadee aquifers into the Integrated Water Supply Scheme (IWSS).  
The proposed wellfield would comprise five well sites with two wells at each site 
drawing from the Yarragadee Formation Unit 1 and Unit 3 aquifers, approximately 
400m and 700m respectively from the surface (termed the eastern split wellfield), 
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providing a maximum of 45 GL/yr into the IWSS through a water treatment plant 
within the wellfield and transfer main to Harvey. 
 
The South West Yarragadee aquifer is a major water resource.  In particular, it has a 
large volume of fresh water in storage, estimated to be more than 1 million GL.  The 
rate of replenishment of the aquifer is, however, relatively low compared to its large 
storage.  The net rate of recharge to the aquifer is currently estimated to be around 150 
GL/yr. 
 
The South West Yarragadee aquifer is generally deep over much of its area and 
overlain by formations which contain layers or zones of low permeability sediments, 
which separate, or partially separate, it from the shallow groundwater table aquifers.  
Despite this however, it plays a major role in supporting water dependent 
environmental systems in the region.  In particular, it outcrops at some locations on 
the Blackwood Plateau where it discharges into the Blackwood River and also 
supports a number of streams and associated vegetation with high environmental 
values.  In other areas, particularly on the east Scott Coastal Plain and on the Swan 
Coastal Plain south of Bunbury, it occurs at shallow depth (less than 15 metres below 
the ground) and also plays a key role in supporting the environment in these areas. 
 
Therefore, while the aquifer has a large amount of water in storage, abstraction will 
need to be limited to only a portion of the net recharge to the aquifer, to continue to 
reasonably sustain the significant environmental systems dependent on it. 
 
While the proposal that has been referred to and is being assessed by the EPA relates 
to the Water Corporation taking 45 GL/yr from the South West Yarragadee aquifer, 
the EPA has examined not only implications of Water Corporation’s proposal, but has 
also considered this in the context of current use and allocations, estimated future 
regional growth as well as other considerations such as declining rainfall and 
recharge. 
 
This assessment deals with a region that has a range of environmental and social 
values, some of which are iconic.  The EPA has adopted a precautionary approach and 
position for this assessment.  While there has been a substantial increase in our 
knowledge of some aspects of the region, the estimation of the extent to which the 
proposal may impact environmental and other values largely relies on a numerical 
model.  There remains considerable uncertainty about the extent to which predicted 
changes will eventuate in practice as well as the response of some of those values to 
the changes. 
 
The EPA has also taken the view that this assessment is primarily about the 
examination of the environmental impacts from drawing a further 45 GL/year from 
the South West Yarragadee aquifer beneath the north eastern Blackwood Plateau.  
Whether this water is exported from the region or used in the region is not the most 
important issue, as it is clear from current information that increased use in the region 
could have environmental impacts equal to or greater than those predicted for the 
Water Corporation’s proposal. 
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Assessment of predicted drawdown in groundwater levels 
A critical factor in this assessment is the predicted drawdown of groundwater table 
levels where these may affect the environment. 
 
Groundwater abstraction in the region is subject to licensing and management by the 
Department of Water (DoW).  The DoW is currently preparing a new Groundwater 
Management Plan for the region which will set out maximum allocation limits for the 
various aquifers, including the South West Yarragadee aquifer, and environmental 
water provisions (EWPs) to adequately sustain water dependent environmental 
systems in the region.  There are two existing Groundwater Management Plans 
covering parts of the region, but these are more than 10 years old.  Stemming partly 
from these Plans, a maximum groundwater allocation limit of 120 GL/yr has presently 
been set by the DoW for the South West Yarragadee aquifer in the region.  The EPA 
understands, however, that this allocation limit has not been derived with any detailed 
analysis of the potential environmental impacts and, therefore, cannot at this stage be 
considered an environmentally sustainable allocation limit. 
 
The DoW has advised that estimated current use of the South West Yarragadee 
aquifer is about 45 GL/yr, about half of current allocations for that aquifer.  
Monitoring has not indicated any significant impacts associated with this draw on the 
shallow water table aquifer, or discharges to streams.  Monitoring has detected some 
declines in water table in the east Scott Coastal Plain, but it is not possible to 
determine whether these are due to groundwater pumping, reduced rainfall, land 
drainage or establishment of plantations or a combination of these. 
 
The Water Corporation’s proposed wellfield would double abstraction from the South 
West Yarragadee aquifer to 90 GL/yr.  The total abstraction would represent about 
60% of the currently assessed net recharge to the aquifer.  It is acknowledged that 
pumping would act to increase net recharge to the aquifer by inducing further leakage 
from shallower aquifers and reducing discharges to the Blackwood River and streams.  
However, climate change in future years could also act to reduce net recharge to the 
aquifer.  The EPA therefore considers the Water Corporation’s proposed abstraction 
to be very significant in the context of the likely environmentally sustainable draw 
from the aquifer. 
 
DoW has undertaken extensive drilling, pump testing and other investigations in the 
region over more than 20 years to define the hydrogeology and aquifer parameters.  
The Water Corporation has undertaken further detailed and complementary work over 
the past 5 years or so, to further improve knowledge of the aquifers.  There is 
therefore a substantial amount of information about the groundwater aquifers in the 
region, including the South West Yarragadee aquifer. 
 
This information has been used to develop a ‘regional model’ of the groundwater 
system to predict changes in aquifer pressures, shallow groundwater table levels, and 
discharges to rivers and streams for various future abstraction scenarios, including the 
Water Corporation’s proposed wellfield pumping, and also assumed growth in 
regional demand.  The information has also been used to develop two more-detailed 
‘local area models’ for the east Scott Coastal Plain and part of the Blackwood Plateau, 
where the greatest potential risks are considered to occur in terms of the potential for 
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drawdown in the shallow groundwater table, and the significance of these risks to 
protecting the high environmental values of these areas. 
 
The ‘regional model’ has been subject to peer review which concluded that the 
“….model is suitable as a regional tool for estimating overall water budgets, and it 
can be used for delineating areas that could potentially be impacted by pumping.”.  
The ‘regional model’ is generally considered to over-predict drawdowns, and for this 
reason, the Water Corporation did not use the modelled drawdowns directly to assess 
the likely acceptability of the impacts on the environment, but produced ‘interpreted’ 
drawdowns based on a qualitative review of the modelled drawdowns and other 
information such as the assessed hydrogeology, depth to groundwater and private land 
(hereafter referred to as ‘interpreted model drawdowns’).  The ‘local area models’ are 
considered to more accurately predict drawdowns, but are acknowledged to be subject 
to limitations and some qualitative interpretation has also been applied to these results 
in assessing the potential impacts on the environment. 
 
While the hydrogeological investigations and groundwater model development which 
have been undertaken are generally considered to be of the best standard possible, the 
nature of groundwater is such that there remains considerable uncertainty regarding 
the predicted drawdowns and reductions in stream flow which will occur with 
increased pumping.  The confidence of the predicted drawdowns is constrained to an 
extent by the fact that the models have only been able to be calibrated against water 
level changes with existing use which is relatively low, and therefore the pumping 
range over which calibration has occurred is limited.  For the South West Yarragadee 
aquifer itself, the Water Corporation’s proposed wellfield pumping would see a very 
significant increase (100%) above the current use, and it would also be much more 
concentrated than any existing pumping.  For this reason, there remains conjecture 
regarding the confidence of the predicted drawdowns. 
 
If the wellfield is approved to proceed, it needs to be recognised that there will be 
risks to the environment if drawdowns from the wellfield exceed those predicted.  In 
some areas, even the predicted drawdown would likely affect environmental values to 
an extent that would be significant.  In recognition of this risk the Water Corporation 
has proposed to monitor actual changes in aquifer pressures and groundwater table 
levels against the predicted drawdowns once the wellfield has commenced, and to 
develop and implement an adaptive management plan which includes modifying, 
reducing and, if trigger levels dictate, a cessation of pumping if drawdowns are 
greater than predicted and pose significant environmental risks. 
 
While it would be preferable to remove all risk associated with the proposed wellfield 
before it were implemented, it is unlikely that further hydrogeological investigations 
or modelling are likely to significantly reduce uncertainty and increase confidence of 
the predicted drawdowns.  The nature of groundwater systems is that they often need 
to be subject to pumping to determine the actual response of the aquifers to 
abstraction.  The DoW has advised that it generally considers the interpreted modelled 
drawdowns to be as sound a prediction as possible, based on the currently available 
information and knowledge. 
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Assessment of impacts on the environment and proposed mitigation measures 
The Water Corporation has carried out extensive investigations to identify 
environmental systems in the region which may be affected by groundwater 
drawdowns.  These can usefully be considered in three distinct geographical areas:  

• Scott Coastal Plain (ScCP); 

• Swan Coastal Plain (SwCP); and 

• Blackwood Plateau;  
for the purpose of assessing the risks and likely impacts on the environment from the 
proposed pumping.  Each of these three areas has different relationships with the 
groundwater.   
 
Environmental values in the region are important, as reflected by the substantial area 
in the conservation estate.  Some of these areas contain especially significant 
biodiversity values which are threatened by both this proposal and substantial 
abstraction generally.  Many public submissions and the Department of Environment 
and Conservation (DEC) have expressed concern about the risk to these significant 
values.  The DEC considers that there remains too much uncertainty about the 
modelling, the impacts of abstraction on biodiversity and the ability of the 
proponent’s proposed adaptive management plan to detect these and to take necessary 
remedial action. 
 
Scott Coastal Plain 
The ScCP can be divided into eastern and western portions.  The east Scott has major 
wetland systems, including Lake Jasper, and significant flora and vegetation.  A large 
portion is located within D’Entrecasteaux National Park while some land has been 
cleared for agriculture.  The west Scott Coastal Plain is largely cleared and is drained 
by the Scott River.  Despite this it retains significant flora, vegetation and fauna 
values.  These are partly protected in Scott River National Park.  Whilst the western 
portion of this Plain is underlain by the Lesueur Sandstone rather than the Yarragadee 
Formation, the Leederville Formation is present over much of the area. 
 
Detailed investigation into the east Scott Coastal Plain area using a local area model 
indicates that the decline in the water table in this area resulting from the Water 
Corporation proposal in area is likely to be small (generally 0–0.25m).  The important 
Lake Jasper and other wetlands are not likely to be affected by Water Corporation’s 
pumping.  The transition zone between the Blackwood Plateau and the ScCP is more 
likely to experience water table reductions from the proposed wellfield, and these are 
predicted to be between 0.5–1m over 30 years.  When potential local abstraction from 
regional growth is included in abstraction forecasts, the water table decline is greater 
and the risk to environmental values increases significantly.   
 
The EPA considers that, while the Water Corporation is unlikely to be the primary 
cause of water table decline on the ScCP, it will nonetheless be a contributor should 
the proposal proceed.  Under these circumstances, the EPA has provided Other 
Advice about the need for the DoW to monitor and manage cumulative impacts 
arising from all groundwater abstraction affecting the plain. 
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Swan Coastal Plain 
The SwCP has extensive clayey soils in the superficial formation, generally underlain 
by the Leederville Formation.  Close to the coast and to the south of Bunbury, the 
Leederville Formation is absent and the Yarragadee Formation underlies the 
superficial formations.  Wetlands cover areas of the SwCP, although most of the plain 
has been cleared for agriculture, and significant flora is present at locations on the 
SwCP.   
 
Based on interpreted regional model outputs, those areas on the SwCP which have 
close links to the South West Yarragadee aquifer, such as wetlands close to the coast, 
near the Whicher Scarp south east of Busselton and south of Bunbury, may see a 
decline in the watertable of generally less than 0.5m resulting from the Water 
Corporation proposal.  The links with the South West Yarragadee aquifer are 
generally not direct, and existing abstraction from the superficial, Leederville and 
Yarragadee aquifers already affects water tables in some places.  Future regional 
growth could see a further decline of about 0.5m in some areas.  The area of most 
concern is Tutunup, as this is one of the areas where the relationship is not clear 
between the water table and pressures in the deeper Leederville and Yarragadee 
aquifers.  Additional adverse impacts on the Tutunup Ironstone Community would be 
environmentally unacceptable.   
 
The Vasse-Wonnerup wetlands water levels are strongly influenced by the sea level, 
and should therefore not experience changes in water levels due to abstraction by the 
Water Corporation from the South West Yarragadee aquifer. 
 
The EPA considers that, while the Water Corporation is unlikely to be the primary 
cause of water table decline on the SwCP, it will nonetheless be a contributor should 
the proposal proceed.  Under these circumstances, the EPA has again provided Other 
Advice about the need for the DoW to monitor and manage cumulative impacts 
arising from all groundwater abstraction affecting the plain. 
 
Blackwood Plateau 
The elevated Blackwood Plateau comprises the majority of the region and has the 
Blackwood River valley as its most important feature.  The River and some tributaries 
between Darradup and Layman Brook are within the Yarragadee outcrop area, with 
the discharge maintaining the primary flows in summer.  These flows contribute to 
and support very significant environmental and social values, which include fauna, 
flora and vegetation, recreation and aesthetics.  The key groundwater dependent 
ecosystems on the Blackwood Plateau potentially affected by abstraction from the 
South West Yarragadee aquifers are the Blackwood River, St John Brook, 
Milyeannup Brook, Poison Gully, Rosa Brook and Reedia Wetlands. 
 
Simulated drawdowns from the more-detailed local area modelling of the Blackwood 
River Valley Model shows that for the Yarragadee dependent section of the 
Blackwood River, the Water Corporation proposal could result in water table 
drawdowns of generally less than 1 m, and up to 2 m in certain areas.  When 
combined with potential regional growth (total abstraction from all aquifers of 159 
GL/yr by 2034) the model shows drawdowns of generally less than 2 m, and up to 3 
m in certain areas.  Changes in the Leederville Formation reaches of the Blackwood 
River resulting from the Water Corporation’s proposal alone are predicted to be less 
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than 1 m.  When combined with regional growth, the model shows water table 
drawdowns of less than 2 m.   

The Water Corporation has committed to mitigate the decline in summer base flow in 
the Blackwood River by supplementation from a bore constructed into each of the 
Leederville and Yarragadee Formations.  The EPA has recommended that the 
environmental values in this portion of the river be protected from impacts related to 
groundwater abstraction. 

Three tributaries, St John Brook, Poison Gully, and Milyeannup Brook, are likely to 
experience a reduction in both base flow and stream length in summer due to reduced 
groundwater contributions.  Stream flow in St John Brook during summer is 
maintained from the Leederville Formation, unlike the other two tributaries which are 
in the Yarragadee outcrop area.  The predicted changes will significantly increase the 
ecological risk to key fauna and flora species and especially threaten the current 
population of some significant fish species in Milyeannup Brook and Poison Gully.  
The environmental values of Poison Gully are also predicted to change with a 
reduction in the areal extent of wetland vegetation.  The Water Corporation has 
committed to supplement flows in St John Brook and Milyeannup Brook, and to 
investigate the feasibility of supplementation of flows in Poison Gully.  The EPA has 
recommended that the environmental values in these significant tributaries be 
protected from impacts related to groundwater abstraction. 
 
The Blackwood Valley model predicts very substantial changes in the water table of 
the lower and middle portions of Rosa Brook.  If these were to occur, the loss of 
environmental values in wetlands and pools along the Brook could be significant.  
However, the current hydrogeological understanding of the Brook suggests that the 
model is greatly over predicting changes in the water table in this area.  Although the 
Water Corporation has not proposed any specific management for Rosa Brook, the 
EPA considers that actions should be taken to protect environmental values of Rosa 
Brook within existing and proposed conservation areas.  The EPA has recommended 
that these environmental values in this significant tributary be protected from impacts 
related to groundwater abstraction. 
 
The Reedia Wetlands are located to the north and south of the Blackwood River, 
between Adelaide Brook and Hutt Pool.  The Reedia Wetlands are very important, 
containing 5 priority flora and also protected fauna.  The wetlands are associated with 
perennial tributaries of the Blackwood River, where the Vasse Member of the 
Leederville Formation outcrops.  Structurally they are located on the Vasse Shelf, 
west of the Busselton Fault.  The groundwater modelling has indicated that pumping 
from the proposed wellfield from the Yarragadee aquifer to the east of the fault is 
unlikely to affect water table levels in the Reedia Wetlands.  However, the Vasse 
Member of the Leederville Formation is continuous across the Busselton Fault.  
Because of the continuity of the Vasse Member across the fault and the proximity of 
the fault to the wetlands there remains a risk of impact from the proposed wellfield 
adversely affecting the Reedia Wetlands.  The groundwater modelling has also shown 
that it is far more likely that private pumping on the Vasse Shelf could lead to water 
level changes in the area of the Reedia Wetlands.  Any effect from reduced water 
tables on the Reedia Wetlands from any source is considered to be environmentally 
unacceptable.  The EPA has recommended that the environmental values in these 
significant tributaries be protected from impacts related to groundwater abstraction. 
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While the remainder of the Blackwood Plateau is not expected to experience changes 
in the water table resulting from the Water Corporation proposal, this depends on the 
extent to which pressure changes in the upper Yarragadee aquifers are transmitted 
through the overlying Leederville Formation.  While it is believed that there is limited 
capacity for pressure reductions in the Yarragadee aquifer to affect the water table in 
the Leederville Formation on the Blackwood Plateau due to the low permeability 
sediments, this relationship is crucial to determining the changes in the water table 
and related response of the environment.  It is therefore important that this 
relationship is better understood as an integral part of the management of the water 
resource. 
 
Infrastructure 
The infrastructure footprint associated with the proposal would result in the clearing 
of up to 50ha of native vegetation, predominately along the Capel Valley and 
Goodwood Road.  The treatment plant will be located in pine plantation and the 
associated storage tank should also be located in plantation rather than in remnant 
vegetation as currently proposed.  The section of the transfer main in the Capel River 
valley should preferably be located on cleared land, and should avoid declared or 
listed flora.  Proposed river crossings for the new transfer main between the Capel–
Donnybrook Road and the existing Stirling Trunk Main should keep riparian 
vegetation clearing and bank disturbance to an absolute minimum, while managing 
risk associated with disturbance of acid sulphate soils is recognised as part of 
construction management. 
 
The EPA considers that environmental impacts arising from construction of the 
proposal infrastructure are manageable. 
 
Management of total groundwater use and the potential significance of climate 
change 
The EPA’s assessment has principally focussed on potential environmental impacts of 
the proposed wellfield.  These impacts, however, cannot be considered in isolation of 
potential impacts from other factors, including other groundwater abstraction and 
possible impacts from climate changes. 
 
The following information provide by DoW indicates the current level of use and 
allocation from the three aquifers in the region. 
Aquifer Current use* 

GL/yr 
Current Allocation 

GL/yr 
Current Allocation 

Limit GL/yr 
Superficial  6.5 9.5 46 
Leederville 15 28 38 
Yarragadee 45 90 120 
Total 66.5 127.5 204 

* DoW Estimate 2006 
 
The DoW has advised that the current allocation from the South West Yarragadee 
aquifer is 90 GL/yr, however, it is currently reviewing unused allocations and 
anticipates that current allocations will be reduced to less than 73 GL/yr.  This will 
still be about 28 GL/yr more than the estimated current use.  If the Water Corporation 
is granted a 45 GL/yr allocation and, assuming the DoW reduced current allocations, 
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then the total allocation would be 118 GL/yr.  This is within the current allocation 
limit for the South West Yarragadee aquifer of 120 GL/yr.  As indicated above, the 
EPA understands that this allocation limit has not been derived with any detailed 
analysis of the potential environmental impacts, and therefore, cannot at this stage be 
considered an environmentally sustainable allocation limit. 
 
As part of its ERMP, the Water Corporation also undertook groundwater modelling to 
predict likely changes of groundwater levels for potential future region demand and 
also for impacts of potential future reduction in rainfall.  Similarly for the assessment 
of the impacts of the proposed eastern split wellfield, results from the modelling were 
subject to qualitative review to establish ‘interpreted’ predicted drawdowns.  The 
regional demand scenarios included pumping from the South West Yarragadee 
aquifer up to the current allocation limit of 120 GL/yr, and also with predicted 
‘reasonable regional needs’ for other users up to 2030, of almost 160 GL/yr from all 
aquifers.  The climate scenarios modelled included a further 5% and 10% reduction in 
recharge on top of a 9% reduction in recharge from the long-term-average which was 
incorporated in the baseline modelling (the Water Corporation considers this to be the 
likely reduction in recharge from an overall 14% to 19% reduction in rainfall from the 
long-term-average). 
 
The EPA considers that, based on the current information, the likely extent of impacts 
on the environment from the full 159 GL/yr reasonable regional needs, on top of 
predicted impacts from the proposed Water Corporation wellfield pumping and 
potential climate change, would not be environmentally acceptable, and therefore this 
level of abstraction could not be considered environmentally sustainable. 
 
Even the potential impacts of 120 GL/yr abstractions from the South West Yarragadee 
aquifer may be environmentally unsustainable without further review of potential 
environmental impacts, and especially if drawdowns are greater than predicted and 
there is additional reduction in recharge due to climate change. 
 
The EPA therefore recommends that no further significant private allocations be made 
from the Yarragadee aquifer until the DoW’s South West Groundwater Areas Water 
Management Plan has been completed and more rigorous EWPs have been set to 
ensure the environment of the region is adequately sustained.  There is no scope for 
further allocations at this time. 
 
The modelling undertaken as part of this assessment indicated in particular, that 
allocation on the ScCP would need to be constrained to protect important 
environmental features.  In the east ScCP, the South West Yarragadee aquifer directly 
underlies the superficial aquifer at shallow depth and there is potential for abstraction 
to affect Lake Jasper and other important wetlands in the area.  While the South West 
Yarragadee aquifer does not occur under the west ScCP, the modelling indicated that 
pumping from the Lesueur Sandstone aquifer and Leederville aquifer in this area 
could affect the important Reedia Wetlands to the north on the Blackwood Plateau.   
 
The EPA therefore recommends that no further significant private allocations be made 
from the Leederville aquifer or from the Lesueur Sandstone beneath the west ScCP 
until the DoW’s South West Groundwater Areas Water Management Plan has been 
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completed, and more rigorous EWPs have been set to ensure the environment of the 
region is adequately sustained.   
 
The modelling has indicated that the location of abstraction is important in terms of 
optimising the environmentally sustainable yield from the South West Yarragadee 
aquifer.  Even if the Water Corporation was not allocated the 45 GL/yr for the 
proposed wellfield at Jarrahwood, this would not mean the water could instead be 
allocated on the ScCP.  The Water Corporation’s proposed wellfield is located some 
70 km from the ScCP and its impacts in this area are therefore reduced.  Because of 
the proximity to areas of environmental value, even small further abstraction for 
private use on the ScCP could have unacceptable impacts on the significant 
environmental features in this area. 
 
The EPA has provided further comment in relation to regulatory control and overall 
water resource management under Other Advice.  As mentioned earlier, the EPA has 
assessed the Water Corporation’s proposal within the context of broader water 
resource management.  The DoW has statutory responsibility for water resource 
management, which includes monitoring and management of impacts.  While the 
Water Corporation has assumed responsibility for impacts on the eastern Blackwood 
Plateau, it must do so within the context of regional water resource management and 
monitoring by the DoW.  This proposal, if approved, would require the 
implementation of increased monitoring, and the DoW would also need to be 
resourced to establish an extensive monitoring framework and a water allocation 
regime that can respond to changing water resource and environmental circumstances 
quickly and appropriately. 
 
Should the proposal proceed, the DoW would need to improve monitoring on the 
Blackwood Plateau and Swan and Scott Coastal Plains given the complexity of the 
aquifer systems, the significant environmental values that require protection, and 
pressures on the water resource from private abstraction.  Both the Water Corporation 
and the Conservation Commission, as the vested authority for the majority of the land 
in the region, should participate in establishing the monitoring framework. 
 
Conclusions 
The EPA has formed the following conclusions in relation to the assessment of this 
proposal: 

• The Water Corporation has undertaken extensive work to assess the likely 
environmental impacts of its proposed South West Yarragadee aquifer 
wellfield.  This has built on work previously undertaken by the DoW over more 
than 20 years.  The DoW has advised that it generally considers the interpreted 
modelled drawdowns to be as sound a prediction as possible, based on the 
currently available information and knowledge. 

• To address predicted impacts of the proposal, the Water Corporation has 
committed to monitor actual changes in aquifer pressures and groundwater table 
levels against the predicted drawdowns once the wellfield has commenced, and 
to apply an adaptive management approach which includes modifying, reducing 
or ceasing pumping if drawdowns are greater than predicted and pose 
significant environmental risks. 
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• Notwithstanding these commitments, the EPA considers there remain 
considerable residual risks to environmental values if the proposal proceeds.  
This is particularly the case if declines in the water table are greater than 
predicted, further declines in rainfall or recharge occur in the region beyond that 
assessed or adaptive management plans, including supplementation, are not 
fully successful. 

• The EPA considers it would be preferable for a proposal with such significant 
public benefit and potential environmental impacts not to have to proceed 
reliant on an adaptive management approach which needs to be built on 
improved site specific knowledge and demonstrated effectiveness.  Noting 
however, the advice of the DoW that the predicted drawdowns are as sound a 
prediction as possible, based on current information and knowledge, the EPA 
acknowledges that this may be necessary in this case. 

• If the wellfield is approved to proceed, the monitoring and adaptive 
management plans to be developed and implemented will need to be extremely 
rigorous, and should be highly transparent, to confirm that actions are being 
undertaken before detrimental environmental impacts occur. 

• Implementation of the proposal should also be subject to stringent 
environmental conditions relating to the further acquisition of baseline 
environmental information, and the development and implementation of 
rigorous management plans for areas containing significant environmental 
values.  These should seek to complement conditions which would be applied to 
any licence issued for the proposal under the Rights in Water and Irrigation Act 
1914. The EPA’s recommended conditions, including the proponent’s 
commitments, are set out in Appendix 3 and summarised in Section 4. 

The EPA has also provided Other Advice on the following matters: 

• The proposal, should it proceed, will require approvals under the Environmental 
Protection Act and the Rights in Water and Irrigation Act.  

• The DoW, as the nominated statutory water resource manager for the state, will 
need to assume a central role in ensuring the adaptive management approach 
and monitoring regime is comprehensive and effective.  This should take 
account not only of the Water Corporation’s activities but also other water users 
in the region.  The statutory Groundwater Management Plan to be established 
for the region by the DoW must therefore accommodate the requirements for 
adaptive management.  The Conservation Commission, as the major land owner 
in the region, will also need to be involved in advising on and reviewing the 
monitoring framework and the adaptive management plan.  

• The EPA has examined not only the potential impacts arising from the Water 
Corporation’s proposal but also cumulative implications arising from other 
water use in the region as well as broader threats to the significant 
environmental values in the region.  The EPA notes in particular that current 
allocation from the South West Yarragadee aquifer is about 30 GL/yr more than 
current use.  Groundwater modelling carried out for the assessment has also 
shown that increased private abstraction, particularly on the Scott Coastal Plain, 
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could cause significant, unacceptable environmental impacts, based on current 
information.   

• If the proposal is approved to proceed, the EPA therefore recommends that no 
further significant private allocations be made from the Yarragadee aquifer or 
from the Leederville and Lesueur Sandstone aquifers beneath the west Scott 
Coastal Plain until the DoW’s South West Groundwater Areas Water 
Management Plan has been completed, including more rigorous environmental 
water provisions, and the actual impacts of the Water Corporation’s wellfield 
have been monitored and assessed.   

• The EPA considers the South West Yarragadee wellfield proposal could 
proceed provided no further significant allocations are made from these aquifers 
prior to the South West Groundwater Areas Water Management Plan being 
completed and approved, and the impacts of the proposed wellfield have been 
monitored and assessed. 

• As mentioned above, monitoring and management will be an important 
requirement under those conditions.  The EPA recommends that an Independent 
Specialist Review Group, comprising nationally recognised specialists in water 
resources assessment and management and ecosystems and an independent 
chair person, be established to advise the EPA and the Ministers for the 
Environment and Water Resources, on the establishment of the adaptive 
management plan and to audit and report on the performance of the plan when 
implemented.  With such a group contributing to a rigorous and transparent 
monitoring program and adaptive management plans, the EPA considers that 
the South West Yarragadee wellfield proposal could be implemented. 

• Furthermore, and consistent with the EPA’s concern that current information 
suggests that the potential impacts of 120 GL/yr abstractions from the South 
West Yarragadee aquifer may be environmentally unsustainable, the EPA 
recommends that the DoW should continue to review unused portions of 
existing allocations. 

• The EPA views the Water Corporation’s water restriction policy, and 
particularly its policy position of a 1 in 200 year likelihood of total sprinkler 
bans, as unrealistic given our current and predicted future climatic conditions. 

Recommendations 
The EPA submits the following recommendations to the Minister for the 
Environment: 

1. That the Minister notes that the proposal being assessed is for the Water 
Corporation to construct and operate a 45 GL/year wellfield near Jarrahwood on 
the eastern Blackwood Plateau and supporting infrastructure to convey that 
water to the Integrated Water Supply Scheme. 

2. That the Minister considers the report on the key environmental factors, issues 
and principles as set out in Section 4; 
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3. That the Minister notes the Other Advice that the EPA provides in Section 6 in 
relation to overall water resource management in the region and other water 
supply issues; 

4. That the Minister notes that the EPA has concluded that the proposal could 
proceed, provided:  

•  a rigorous and transparent monitoring program and adaptive environmental 
management plan is established and implemented; 

•  further significant water allocations from the Yarragadee aquifer and on 
the west Scott Coastal Plain only occur after the DoW’s South West 
Groundwater Areas Water Management Plan is approved; and  

•  there is satisfactory implementation by the proponent of the recommended 
conditions set out in Appendix 3, and summarised in Section 5, including 
the proponent’s commitments. 

5. That the Minister imposes the conditions and procedures recommended in 
Appendix 3 of this report. 

Conditions 
Having considered the proponent’s commitments and information provided in this 
report, the EPA has developed a set of conditions that the EPA recommends be 
imposed if the proposal by Water Corporation to construct and operate the South West 
Yarragadee Water Supply Development is approved for implementation.  These 
conditions are presented in Appendix 3.  Matters addressed in the conditions include 
the following: 

a) that the proponent shall fulfil the commitments in the Consolidated 
Commitments statement set out as an attachment to the recommended 
conditions in Appendix 3; 

b) a baseline information acquisition and investigation program, to acquire and 
establish a comprehensive baseline of bio-physical and hydrological conditions 
for groundwater dependent ecosystems on the Blackwood Plateau; 

c) a groundwater adaptive management plan, which protects the values of 
groundwater dependent ecosystems on the Blackwood Plateau, Scott Coastal 
Plain and Swan Coastal Plain from effects of the proposal; 

d) site-specific mitigation and management plans for the Blackwood River, St 
John Brook, Milyeannup Brook, Poison Gully and Rosa Brook; and 

e) establishment of an Independent Specialist Review Group to provide direction 
on the development of the baseline information acquisition and investigation 
program, monitoring activities, trigger levels and adequacy of response 
mechanisms, and management plans, and to report periodically to the Ministers 
for the Environment and Water Resources through the EPA.  
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1. Introduction and background 
This report provides the advice and recommendations of the Environmental Protection 
Authority (EPA) to the Minister for the Environment on the key environmental factors 
and principles for the proposal by the Water Corporation to abstract up to 45 gigalitres 
per year (GL/year) of groundwater from the South West Yarragadee aquifer near 
Jarrahwood, to treat the water and to supply the water to the Integrated Water Supply 
Scheme (IWSS) via a new transfer main to connect with the Stirling Trunk Main near 
Harvey. 
 
The Yarragadee aquifer of the southern Perth Basin in the South West region has been 
considered as a potential source of potable water for a number of years but only 
recently has it been listed as part of the source development strategy.  The South West 
Yarragadee was not included as a source in the 25 year planning horizon for the Water 
Authority’s Perth’s Water Future in 1995 but was listed for investigations into its 
potential as a long-term supply to the IWSS (Water Authority 1995).  As a result of 
substantially declining runoff into existing dams and increasing population growth in 
Perth, the Water Corporation subsequently identified the need to increase the water 
supply to the IWSS, which services Perth Metropolitan area and Mandurah.  The 
central Wheatbelt region and Kalgoorlie receive water though the Goldfields and 
Agricultural Water Supply system, based on Mundaring Weir which is one of the 
sources within the IWSS.  Along with the development of a number of new sources 
and the trading of water, two sources have been identified by the Water Corporation 
to provide a substantial increase in supply, the South West Yarragadee and a second 
desalination plant.  Each is planned to have a capacity to supply 45 GL/year.   
 
The South West Yarragadee proposal was referred to the EPA by the Water 
Corporation in February 2005.  The EPA set the level of assessment at Environmental 
Review and Management Programme (ERMP).  This level assessment was confirmed 
following appeals. 
 
Further details of the proposal are presented in Section 2 of this report.  Section 3 
outlines the context for this assessment.  How the EPA has addressed the key 
environmental factors and principles for the proposal is presented in Section 4.  The 
Conditions and Commitments to which the proposal should be subject, if the Minister 
determines that it may be implemented, are set out in Section 5.  Section 6 provides 
Other Advice by the EPA, Section 7 presents the EPA’s conclusions and Section 8, 
the EPA’s recommendations. 
 
Appendix 4 contains a summary of submissions and the proponent’s response to 
submissions and is included as a matter of information only and does not form part of 
the EPA’s report and recommendations.  Issues arising from this process, and which 
have been taken into account by the EPA, appear in the report itself. 
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2. The proposal 
The South West Yarragadee Water Supply Development is a proposal by the Water 
Corporation to abstract up to 45 GL/year of groundwater from the South West 
Yarragadee Formation and to supply this water to the IWSS.  The wellfield is planned 
to be located within an area of State Forest near the settlement of Jarrahwood, 
approximately 35km south east of Busselton. This is referred to as the eastern 
wellfield, to distinguish it from the original western wellfield along Mowen Road in 
the Rosa Brook catchment. 
 
Each of the five well sites would have one bore constructed into each of the 
Yarragadee Unit 1 and Yarragadee Unit 3 aquifers (approximately 400m and 700m 
deep respectively).  This is termed the eastern split wellfield in the ERMP.  The bores 
would be connected by pipeline to a water treatment plant constructed on Goodwood 
Road near Jarrahwood.  A transfer main from the treatment plant to link with the 
existing Stirling Trunk Main at Harvey would integrate the proposal with the IWSS. 
 
The main characteristics of the proposal are summarised in Table 1 below.  Some 
minor revisions have been made to the table published in the ERMP to more 
accurately describe the proposal and the scope of this assessment   
 
Table 1: Summary of key proposal characteristics 

Element Description 
Wellfield  
Source South West Yarragadee groundwater aquifer. 
Rate of abstraction 45 GL/yr. 
Location of wells 5 sites as indicated in Figure 1. 
No. of wells 2 at each site, one each at approximately 400m depth (Yarragadee 

Unit 1) and approximately 700m depth (Yarragadee Unit 3). 
Pipelines  
Water transfer main Approximately 105 km as indicated in Figure 1.  The final 

alignment is subject to detailed environmental and engineering 
investigations, and landholder consultation. 

Collector mains Approximately 20 km total for the 5 well sites.   
Diameter Up to 1400 mm. 
Water treatment plant  
Location Within pine plantation adjacent to Goodwood Road near 

Jarrahwood, as indicated in Figure 1. 
Capacity 135 ML/ day (average) 
Facilities Filtration, chlorination, pH adjustment, sludge drying beds and 

supporting infrastructure. 
Storage tank 25 ML, located in native vegetation adjacent to the water treatment 

plant as indicated by Figure 1.  
Clearing of native vegetation  
Area Approximately 50 hectares total, within agricultural land, road 

reserves and State Forest. 
Energy Use  
Treatment Plant and Wells Approximately 40 GWhr y-1
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A detailed description of the proposal is provided in Volume 1 Chapter 1 Section 2 of 
the ERMP (Strategen, 2006a).  Figure 1 shows the main components of the proposal. 
 
The proposal outlined in the ERMP has not changed.  However, following publication 
of the ERMP, the following aspects of the proposal have been amended: 

• modifications to the Groundwater Abstraction Management Plan, including 
modifications to the monitoring program, in particular the specification of 
criteria monitoring sites and associated drawdown regimes that would trigger 
management responses, identification of vegetation monitoring sites, including 
control sites, and inclusion of a more detailed contingency triggering process; 

• a Wetland Management Plan has been prepared; 

• some refinement of and additions to commitments have been made.  The key 
changes relate to: 

o the South West Yarragadee Monitoring Review Group; 

o the table of environmental commitments (new Table 8.2) has been 
modified to reflect an increased commitment to sponsorship of a 
threatening process program; 

o ERMP Commitments 4 and 6 have been removed; 

o the new Department of Environment and Conservation (DEC) has been 
referred to in the revised commitments; and 

• an additional commitment to investigate supplementation of Poison Gully has 
been made. 

 
The revised commitment table is provided in Table 8.2 of the Water Corporation’s 
Response to Public Submissions (Strategen 2006b).  The Response to Public 
Submissions is included as Appendix 4 of this report. 
 
The potential impacts of the proposal predicted by the proponent and their proposed 
management are summarised in Table 3 of the ERMP (Strategen 2006a Volume 1). 
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Figure 1 Locality plan and key components of the South West Yarragadee Water 

Supply Development.  
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3. Assessment context 
The proposed development of the South West Yarragadee aquifers by the Water 
Corporation is subject to review and assessment through three key statutory processes.  
The EPA is assessing the proposal under Part IV of the Environmental Protection Act 
1986.  Related to this is the assessment by the Commonwealth Department of the 
Environment and Heritage under the provisions of the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act), using arrangements within the 
Bilateral Agreement between the Commonwealth of Australia and Western Australia.  
The third assessment is being undertaken by the Department of Water (DoW) under 
the Rights in Water and Irrigation Act 1914 (RIWI Act). 
 
The EPA has not assessed the implications associated with the development of the 
three contingency well sites as shown in the proponent’s ERMP and therefore they do 
not form part of the assessed proposal.  This will need to be undertaken as part of the 
adaptive management approach to be developed by the Water Corporation.  The 
footprint issues associated with these contingency bores are not expected to be 
significant but the implications to aquifer pressures and groundwater dependent 
ecosystems will need to be examined prior to any approval. 
 
As mentioned in Section 1, the South West Yarragadee aquifer in the southern Perth 
Basin was nominated for detailed investigations to determine its potential for water 
supply in the mid-1990’s.  In 2002 the Water and Rivers Commission (now 
Department of Water) and Water Corporation commenced a substantial programme of 
water resource, environmental and social investigations into the South West 
Yarragadee aquifers.  Summary results of those investigations were published in a 
series of reports in 2003 and can be found on the DoW website at 
(www.dow.wa.gov.au/allocation/projects/south_west_yarragadee/Publications/Summ
ary_Documents).  This investigation programme has been continued by the Water 
Corporation, providing further detailed information for the three assessments.  As a 
result of these investigations, there has been a substantial increase in knowledge of the 
values in the South West region, and the understanding of the groundwater resource in 
the region has improved considerably. 
 
In view of the regional-scale implications of the proposal and the complex 
interactions between water, environment and community values, this assessment 
examines not only quantitative changes where possible, but also qualitative changes.  
As part of this assessment, the EPA has required that the Water Corporation’s 
proposal to draw 45 GL/year is not considered in isolation from current use and 
entitlements as well as regional water use predictions.  The ERMP refers to a range of 
scenarios which have been used in identifying where and how impacts might arise. 
 
The new information on the hydrogeology of the region has been used to build models 
to assist in the prediction of the scale and extent of effect that the use of the 
groundwater resources of the region may have on environmental and social values.  
The South West Aquifer Modelling System (SWAMS) has been used as a key tool in 
predicting relative changes in water table levels, and these predictions have been 
further informed by the east Scott Coastal Plain and Blackwood Valley local models 
developed for the DoW and Water Corporation respectively. 

5 



 
Outputs from the regional scale SWAMS model have been subject to ‘interpretation’ 
by the Water Corporation to reflect attributes in the region which limit effects in the 
water table or surface environment from declining pressures in the South West 
Yarragadee aquifer (Baddock 2005).  These include the presence of a number of 
aquitards and evidence of perched water tables in the Leederville Formation, as well 
as considerable depth to the water table over much of the region, especially on the 
Blackwood Plateau, and clay units in the Leederville aquifer. 
 
The SWAMS model was used to generate predictions of changes in the water table 
over 30 years (2004-2034) resulting from a series of different scenarios.  These 
scenarios are listed in Table 2. 
 
Table 2 SWAMS modelled scenarios 

Scenario Description 
Current use A flat current pumping rate of 64 GL/year at 2004 (from the 

superficial, Leederville and Yarragadee aquifers) is 
extended to 2034 used as a base scenario for drawdown 
estimation; 

Regional growth Pumping (from the superficial, Leederville and Yarragadee 
aquifers) for local use is increased to 159 GL over the next 
30 years; 

Water Corporation eastern 
split borefield 

22.5 GL abstracted from Yarragadee 1 and 3 unit aquifers 
respectively from below the north-eastern Blackwood 
Plateau; 

Water Corporation eastern 
borefield 

45 GL abstracted from Yarragadee 3 unit aquifer from 
below the north-eastern Blackwood Plateau; 

Water Corporation western 
borefield 

45 GL abstracted from Yarragadee 3 unit aquifer from the 
western portion of the Blackwood Plateau (about Rosa 
Brook); 

Dry climate scenario 1 (5%) Gross recharge (to all aquifers) linearly reduced every year 
to 5% reduction at the end of 30 year simulation period; 

Dry climate scenario 2 (10%) Gross recharge (to all aquifers) linearly reduced every year 
to 10% reduction at the end of 30 year simulation period. 

 
Reference is made to a number of these scenarios throughout this report. 
 
Investigations into the South West Yarragadee aquifer have focused on the area south 
of Bunbury to the Southern Ocean, and between the Darling Plateau and the Leeuwin-
Naturaliste Ridge.  This area is referred to as the Southern Perth Basin. 
 
The South West Yarragadee aquifers form part of the Yarragadee Formation, which 
underlays the Leederville Formation over a large portion of the Southern Perth Basin.  
There are superficial formations above the Leederville Formation on the coastal plains 
and parts of the Blackwood Plateau, and aquifers are also found in the Leederville and 
superficial formations.  These aquifers are already subject to significant draw for local 
public water supply and private use. 
 
The South West Yarragadee aquifers are directly and indirectly recharged from 
rainfall and runoff.  Direct recharge occurs from stream flows during winter where the 
Yarragadee Formation outcrops along a portion of the Blackwood Valley.  The 
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majority of recharge occurs indirectly by downward leakage through the overlying 
superficial formations and Leederville Formation. 
 
Surveys into regional environmental, social and economic values that may be affected 
by the proposal have covered the Southern Perth Basin.  There has been extensive 
consultation with the community in the region by both the Water Corporation and 
DoW over recent years providing information on the proposal.  Key areas of the Basin 
identified as being potentially impacted by the proposal have been subject to detailed 
hydrogeological, flora and fauna investigations. 
 
An extensive groundwater monitoring programme has been established across the 
central portion of the region, predominantly on the Blackwood Plateau.  A number of 
the 2002 investigations established ground and surface water monitoring locations, 
and these have been the subject of on-going measurement. Additional monitoring 
wells have been established in critical areas, such as along the Blackwood River.  
Further discussion in relation to monitoring is provided in Sections 4.5 and Section 6 
of this report. 
 
The Water Corporation’s proposed wellfield is located within the Busselton-Capel 
Groundwater Area.  However, the South West Yarragadee aquifers extend across the 
adjoining Bunbury and Blackwood Groundwater Areas.  This substantial groundwater 
resource is presently subject to two groundwater management plans prepared in 1994. 
 
The following information provide by DoW indicates the current level of allocation 
from the three aquifers in the region. 
 
Table 3 Current use and allocation in the region  
Aquifer Current use* 

GL/yr 
Current Allocation 

GL/yr 
Current Allocation 

Limit GL/yr 
Superficial  6.5 9.5 46 
Leederville 15 28 38 
Yarragadee 45 90 120 
Total 66.5 127.5 204 

* DoW Estimate 2006 
 
Understanding of the water resource and future abstraction needs to take account of 
existing water allocation decisions.  The DoW has estimated that approximately 67 
GL/year of groundwater is currently used in the Bunbury, Busselton-Capel and 
Blackwood Groundwater Areas. This is just over 50 per cent of total current 
allocations of approximately 128 GL/year from all aquifers.  In relation to the South 
West Yarragadee aquifer, estimated current use of 45 GL/year is half of the current 
allocation.   
 
To assist in placing the Water Corporation’s proposal in context of overall water 
decisions, the DoW has commenced preparation of a South West Groundwater Areas 
Water Management Plan.  This plan is intended to provide the framework for the 
management, licencing and regulation of groundwater abstraction within the Bunbury, 
Busselton-Capel and Blackwood Groundwater Areas.  A preliminary Draft Plan has 
been provided to the EPA.  This plan will be the subject of further public consultation 
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by the DoW.  Section 6 includes further discussion by the EPA about water resource 
planning and management as it relates to this proposal. 
 
A key component of the South West Groundwater Areas Water Management Plan 
will be the identification of ecological water requirements (EWRs) and the allocation 
of water to the environment.  These allocations are referred to as environmental water 
provisions (EWPs).  The applicable policy in Western Australia is the 2000 Water and 
Rivers Statewide Policy No. 5.  This policy defines EWRs as: 
“… the water regimes needed to maintain ecological values of water dependent 
ecosystems at a low level of risk. EWRs are determined on the basis of the best 
scientific information available and are the primary consideration in the 
determination of EWPs.  Environmental water provisions are the water regimes that 
are provided as a result of the water allocation decision-making process taking into 
account ecological, social and economic impacts. They may meet in part or in full the 
ecological water requirements.” (Water and Rivers Commission 2000).   
 
Figure 1 of the policy outlines how EWPs would be determined through the water 
allocation process.  Under this policy, the water allocation decision-making process 
includes assessment of the proposed EWPs under the Environmental Protection Act 
1986 where environmental impacts may be significant. 
 
Public Submissions 
This proposal has generated considerable public interest and there were many 
submissions on the ERMP.  Approximately 611 submissions were received by the 
EPA during the public comment period, of which 231 were written submissions and 
another 380 were sent as form submissions or petitions.  Very few submissions 
supported the proposal.   
 
A wide range of issues were raised in submissions.  The Response to Public 
Submissions (Strategen 2006b) outlines issues raised in submissions and provides a 
response from the Water Corporation.  Many of the submissions expressed concern 
about the environmental and other impacts expected to result from the proposed 
wellfield.  A large number also raised issues associated with alternate sources of water 
or improved water use as a way of avoiding the need for the proposal. 
 
As part of this assessment, during June 2006 the EPA arranged a series of meetings 
with people and organisations who made a submission on the ERMP.  The meetings 
were held in Busselton, Nannup, Margaret River and Bunbury. 
 
Submissions have continued to be sent to the EPA since the close of the comment 
period. 

4. Key environmental factors and principles 
Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the 
Minister for the Environment on the environmental factors relevant to the proposal 
and the conditions and procedures, if any, to which the proposal should be subject.  In 
addition, the EPA may make recommendations as it sees fit. 
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It is the EPA’s opinion that the following key environmental factors for the proposal 
require detailed evaluation in this report: 

a) Groundwater dependent ecosystems; 

b) Water and soil quality; 

c) Climatic variability; 

d) Infrastructure footprint; and 

e) Monitoring and reporting. 
 
The above key factors were identified from the EPA’s consideration and review of all 
environmental factors generated from the ERMP document and the submissions 
received, in conjunction with the proposal characteristics. 
 
Details on the key environmental factors and their assessment are contained in 
Sections 4.1 - 4.5.  The description of each factor shows why it is relevant to the 
proposal and how it will be affected by the proposal.  The assessment of each factor is 
where the EPA decides whether or not a proposal meets the environmental objective 
set for that factor. 
 
The following principles were considered by the EPA in relation to the proposal: 

a) The precautionary principle; 

b) The principle of intergenerational equity; and 

c) The principle of the conservation of biological diversity and ecological 
integrity. 

 
Section 4.6 briefly outlines how these principles were considered. 

4.1 Groundwater dependent ecosystems 

Description 
Groundwater dependent ecosystems (GDEs) occur across much of the Southern Perth 
Basin.  GDEs are ecosystems that are dependent on groundwater for their existence 
and health.  The extent of their dependency on groundwater varies considerably, and 
ranges from limited or opportunistic use of groundwater through to being entirely 
dependent on groundwater (www.deh.gov.au/water/rivers/nrhp/groundwater). 
 
GDEs of high ecological value have been identified based on a substantial amount of 
work undertaken by the consultants to the Water Corporation and the DoW since 
2003.  More recently the DoW has selected GDE reference sites across a range of 
high conservation value ecosystem types and landforms and carried out work to 
determine ecological water requirements (EWRs) at those sites.  The DoW is 
currently finalising its report on the recommended EWRs for the selected GDE sites 
(Hyde 2006 in press). 
 
The ERMP, particularly appendices, provide a substantial amount of information 
about the environmental values in the region.   
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The region can be divided into three sub-regions based on topography and 
hydrogeological setting.  The Swan and Scott Coastal Plains are obviously different to 
and are separated by the Blackwood Plateau.  It is important to acknowledge, 
however, that these sub-regions are not discrete in all terms, especially in regard to 
groundwater.  Where there is overlap between any of the sub-regions, this is also 
discussed. 
 
The South West Yarragadee proposal potentially affects many groundwater dependent 
ecosystems because it would draw water from aquifers which outcrop at or near the 
surface in portions of the South West region, and this draw is predicted to also affect 
aquifers above the Yarragadee Formation as well as surface flows derived from 
groundwater springs.  The potential impacts are therefore widespread and wide 
ranging in terms of the extent and nature of effects. 
 
The key areas which could be directly affected by abstraction from the Yarragadee 
aquifers have been identified by geological investigations.  Figure 5.29 in Appendix 
11 of the ERMP (Baddock 2005) indicates the surface geology of the Southern Perth 
Basin.  The Yarragadee Formation outcrop area along the Blackwood Valley is clearly 
delineated.  Another key geological setting is where the Yarragadee Formation is 
directly beneath the superficial formation, particularly on the coastal plains.  This is 
shown in Figures 4.4 and 7.8 of Appendix 11 of the ERMP (Baddock 2005).  
 
These are indicated in Figure 2, which shows the location of key GDE areas referred 
to in this report. 
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Figure 2 Location of key groundwater dependent ecosystem (GDE) areas  
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Scott Coastal Plain 
The Scott Coastal Plain (ScCP) runs between Augusta and the Donnelly River.  It is 
approximately 18 km wide and 60 km long, and is relatively flat except for high dunes 
along the Southern Ocean margin.  There are substantial wetland areas on the ScCP.  
The east ScCP is internally draining and characterised by swamps and lakes. The 
central and western parts of the Scott Coastal Plain are drained by the Scott River.  
 
Clearing of native vegetation has occurred on the west ScCP and some parts of the 
eastern Scott. 
 
Significant natural values and environmental assets occur in the ScCP. Most of these 
areas coincide with the uncleared parts of the landscape.  Large areas of State Forest, 
national park and nature reserves are located on and along the northern margin of the 
Plain. The D’Entrecasteaux National Park and Gingilup Nature Reserve cover large 
areas of the eastern ScCP.  The Scott National Park occurs along the lower 
Blackwood and Scott Rivers. 
 
Wetlands of National Significance, such as Lake Jasper and the Gingilup Swamps, are 
listed on the Directory of Important Wetlands (ANCA).  Lake Jasper is the largest 
fresh water lake in south west Western Australia and has significant social and 
cultural values.  This lake has great importance to Aboriginal people.  These wetlands 
are located within the interconnected coastal wetlands complex stretching from the 
Scott River to the Donnelly River.  
 
The lakes and wetlands of the ScCP sit within the superficial formations which form 
the surface of the plain and are generally about 20 to 30 metres thick.  Water levels in 
the lakes and wetlands are generally related to the groundwater table level in the 
superficial formations, however, the degree of connection is variable, depending on 
the thickness and permeability of lake and wetland sediments.  There are also 
extensive areas with ‘coffee rock’ present near the water table, further limiting the 
connection between the water table and surface water, including wetlands. 
 
There are a number of Threatened Ecological Communities (TECs) located on the 
ScCP.  The Scott River Ironstone Association vegetation community is largely 
concentrated within pockets of remnant vegetation on the western ScCP. Many of the 
TECs on the western ScCP occur on private land.  
 
The Department of Conservation and Land Management (now DEC) advised in its 
submission on the ERMP that the conservation value of the vegetation, invertebrates 
and wetlands of the ScCP is considered to be high. 
 
The Yarragadee Unit 2 and Unit 3 aquifers and Vasse Member of the Leederville 
Formation sub-crop beneath the superficial formations on the east ScCP while the 
Vasse Member sub-crops below the superficial formations on the west Scott. 
 
Swan Coastal Plain 
The Swan Coastal Plain (SwCP) south of Bunbury is mostly characterised by low 
relief and shallow groundwater table.  The plain is dissected by a number of rivers 
which drain to the ocean. 
 

12 



The SwCP has been extensively cleared providing increased capacity for rainfall 
infiltration.  Due to the shallow water groundwater table however, much of the rainfall 
and infiltration on the plain is currently drained away, particularly within the central 
and inland parts of the plain which are flatter and of lower permeability.  In addition 
to losses through drainage, the shallow groundwater table in this area also result in 
large evapotranspiration losses.  The coastal dunes are generally higher and more 
permeable and able to absorb greater infiltration. 
 
The lakes and wetlands of the SwCP sit within the superficial formations which form 
the surface of the plain.  The superficial formations are generally thin in this area, 
typically less than 20 metres thick.  Water levels in the lakes and wetlands are 
generally related to the groundwater table level in the superficial formations, however, 
the degree of connection is variable, depending on the thickness and permeability of 
lake and wetland sediments. 
 
The DoW has identified key environmental values in areas of potential groundwater 
dependent ecosystems.  The main GDEs comprise wetland areas on the SwCP.  There 
are substantial wetland areas between Bussell Highway and the Whicher Scarp, and 
immediately behind the coast.  There are also a number of rivers across the SwCP.  
However, many of these wetlands have been cleared, drained and developed for 
agriculture, with the result that there are few extensive areas with retained wetland 
values, but many isolated wetlands, on the SwCP. 
 
Particularly significant GDEs are the Ramsar listed Vasse-Wonnerup wetland system, 
Tutunup Ironstone Threatened Ecological Community (TEC) and Leschenault Inlet. 
 
The area south of Bunbury has Yarragadee Units 2 and 3 beneath the superficial 
formations while an area east of Capel has Yarragadee Units 1 and 2 sub-cropping the 
superficial sediments.  Most of the remainder of the SwCP south of Bunbury has the 
Vasse Member under the superficial formation, with Yarragadee Formation below the 
Leederville aquifer. 
 
Blackwood Plateau 
The Yarragadee Formation either outcrops or is close to the surface below shallow 
superficial deposits, in the area of the Blackwood River including: 

• The lower reaches of Poison Gully and Milyeannup Brook on the south side of 
the Blackwood River; 

• 15km along the main Blackwood River downstream of St John Brook; and 

• The lower reaches of Layman Brook on the north side of the Blackwood River 
(Strategen 2006a Volume 2 p.5-65). 

 
Key areas on the Blackwood Plateau potentially affected by the proposal are generally 
contained in this area and include the following GDEs. 
 
Blackwood main channel 
The Blackwood River has formed a major river valley on the Blackwood Plateau, 
with a clearly defined channel.  The Blackwood River downstream of Nannup is 
recognised as highly groundwater-dependent because of groundwater discharges from 
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both the Leederville Formation and Yarragadee Formation (Unit 2).  Most of this 
section of the Blackwood River is in National Parks, although there is also private 
property upstream of Milyeannup Brook. 
 
The River was once a fresh system but extensive clearing and subsequent salinisation 
in its upper catchment has made its winter flows highly salty. Flows in the uncleared 
tributaries in the lower Blackwood Valley remain fresh.  Flows are dominated by 
catchment rainfall but summer base flow is maintained by discharge from the 
Yarragadee Formation (Milyeannup to Layman Brooks) and the Leederville 
Formation (St John Brook to Milyeannup), downstream of Nannup.  Salinity of the 
groundwater is low which reduces salinity in the main channel during summer to 
between about a quarter to one half that of winter catchment flows.  Fresh 
groundwater discharges enable the Yarragadee sections of the River to support native 
fish. 
 
The main channel is generally dominated by estuarine and salt-tolerant species but 
areas receiving discharge from the Leederville and South West Yarragadee aquifers 
are important to a range of fauna.   
 
Key fauna values of the main channel include the Marron and Freshwater Cobbler. 
These are recreational fishing species.  In summer, Freshwater Cobbler migrate 
locally from below the Rosa Brook confluence upstream to areas towards Nannup.  
Freshwater Cobbler are only found in low numbers in the tributaries and therefore 
appear to live and breed in the main channel. 
 
Poison Gully 
Poison Gully is predominantly a broad valley with substantial swamp areas along its 
length and its vegetation is dominated with wetland species.  The Gully has a greater 
number of vegetation types than any of the other valley systems mapped by Mattiske 
(2005), reflecting the range of soils and soil moisture conditions. 
 
Poison Gully is one of two permanent Yarragadee dependent tributaries. The forested 
tributaries remain flowing (and fresh) throughout summer, providing habitat for native 
fish and freshwater crayfish. Poison Gully is entirely in State Forest. The upper 
catchment of the Gully is within the proposed Milyeannup National Park. 
 
Perennial flows in Poison Gully are maintained by base flow from the Yarragadee 
Formation (Unit 2) which outcrops along the mid to lower reaches of Poison Gully. 
The Yarragadee Formation directly supports the watertable in the lower parts of the 
Gully.  
 
Together with Milyeannup Brook (and possibly McAtee Brook), Poison Gully has 
one of the highest crayfish diversities (four species) of all the Blackwood tributaries 
that have been sampled by Edith Cowan University and Murdoch University.  It 
contains four of the six endemic freshwater fish species found in the Blackwood 
including the threatened Mud Minnow (Galaxiella munda). 
 
Milyeannup Brook 
Milyeannup Brook is a narrow and incised valley in its lower portions while it has 
broader valleys in its upper reaches.  The vegetation in the valley is generally similar 
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to that found along the other main tributaries of the Blackwood River, except Poison 
Gully. 
 
Milyeannup Brook is the other permanent Yarragadee dependent tributary. The 
forested tributaries remain flowing (and fresh) throughout summer, providing habitat 
for native fish and freshwater crayfish. The Brook is entirely in State Forest, and the 
upper catchment is within the proposed Milyeannup National Park. 
 
Perennial flows in Milyeannup Brook are maintained by base flow from the 
Yarragadee Formation (Unit 2) which outcrops along the mid to lower reaches of the 
Brook. The Yarragadee Formation directly supports the watertable in the lower parts 
of the Brook.  
 
This is the most important of the five Blackwood tributaries studied by Murdoch 
University over the last 18 months from a fish conservation perspective.  Milyeannup 
Brook contains five of the six endemic freshwater fish species known to reside in the 
Blackwood catchment.  It contains the only known population of the rare Balston’s 
Pygmy Perch (Nannatherina balstoni) in the Blackwood catchment and it supports the 
most prominent population of the threatened Mud Minnow.   
 
Balston’s Pigmy Perch has recently been listed in the vulnerable category by the 
Commonwealth Minister for the Environment and Heritage under the EPBC Act.  
This listing was made primarily on the basis of its limited geographic distribution and 
severe fragmentation of the populations, combined with the range of threats operating 
in the areas occupied by the Balston’s Pigmy Perch. 
 
Milyeannup Brook also contains a high diversity of freshwater crayfish, with four 
species known to be present. 
 
The perennial nature of the tributary, the prevalence of relatively deep permanent 
pools (up to 1.5m deep in summer) and the amount of riverine habitat available all 
year round are likely to be the key features of the Brook that make it attractive to in-
stream fauna. 
 
St John Brook 
St John Brook is the largest perennial tributary of the Blackwood River. The brook 
enters the Blackwood from the north and is deeply incised into the surrounding 
landscape. Barrabup Pool and Workmans Pool are interconnected permanent pools 
located at the mid to lower reaches of the Brook as it approaches the Blackwood 
River.  Both the Pools are significant tourist attractions and are important recreational 
areas for the local community. They have also been identified as sites of Aboriginal 
mythological significance.  St John Brook is currently in State Forest but is proposed 
to be reserved as Conservation Park. 
 
St John Brook cuts through the Mowen Member of the Leederville Formation. 
Perennial flow in the Brook has been shown to be maintained by groundwater 
discharge from the Mowen Member, although this summer base flow to the brook is 
fairly small. The Leederville Formation overlies the upper Yarragadee Formation 
(Unit 1) in this area.  
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Rosa Brook 
Rosa Brook is typical of the forested tributaries downstream of Layman Brook, 
without permanent flow through summer but retaining in-stream pools and wetland 
areas in its catchment. 
 
The lower and middle portion of Rosa Brook is incised into the Leederville Formation 
(Vasse Member) while a small part of middle portion may be a recharge area for the 
Yarragadee (Unit 1) and the upper portion is incised into the Mowen Member.  
 
Rosa Brook is a relatively undisturbed tributary to the Blackwood.  Its lower portions 
flow for most of the year and retain fish fauna similar to tributaries in the Yarragadee 
outcrop area upstream.  
 
Reedia Wetlands 
The Reedia Wetlands are especially significant, containing 5 priority flora and 2 
protected fauna.  These include the priority species Reedia spathacea and two frogs of 
high conservation significance (Geocrinia alba and G. vittelina).  These wetlands 
generally are along permanently flowing tributaries of the Blackwood River, and have 
broad valley form. They are located within State Forest, with the lower portion of the 
tributaries within the proposed Blackwood River National Park. 
 
The Reedia Wetlands are located to the north and south of the Blackwood River, 
between Adelaide Brook and Hutt Pool.  The wetlands are associated with permanent 
tributaries of the Blackwood River, where the Vasse Member of the Leederville 
Formation outcrops. Structurally they are located on the Vasse Shelf, bounded by the 
Busselton Fault on the east, and the Dunsborough Fault on the west. The Leederville 
Formation overlies the Lesueur Sandstone on the Vasse Shelf.  

Submissions 
Many submissions expressed concern that the proposal would threaten biodiversity 
values generally and particularly groundwater dependent ecosystems in the region, 
especially in the areas identified as being impacted.  The threat to biodiversity from 
the proposal was considered in submissions to be unacceptable. 
 
In its submission on the ERMP and in subsequent advice to the EPA, the DEC 
outlined its concerns that there is inadequate information to be conclusive or confident 
about the biodiversity values/assets that are at risk, or to quantify the level of risk 
posed to these.  In addition, the DEC raised concern about the level of uncertainty 
associated with predictions of impact and as well as the capacity of the Water 
Corporation to manage its impacts or the effectiveness of proposed management 
measures. 

Assessment 
The area considered relevant to this factor is the Scott Coastal Plain, Swan Coastal 
Plain south of Bunbury, and the Blackwood Plateau. 
 
The EPA’s environmental objective for this factor is to maintain the abundance, 
diversity, geographic distribution and productivity of groundwater dependent 
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ecosystems at species and ecosystem levels through the avoidance or management of 
adverse impacts and improvement in knowledge.  
 
There is considerable difficulty in clearly defining the relationship between 
groundwater and components of the environment.  Understanding of these 
relationships is developing but is still incomplete, in large part because of the 
complexity of systems involved.  Some systems, such as wetlands, are obvious 
candidates to be GDE’s, but this is not always the case.  The extent to which surface 
flows are supported by groundwater discharge is not always obvious.  Vegetation has 
a range of water dependencies which are not fully understood.  Fauna also has a wide 
variety of requirements for water during all or part of their lifecycle. 
 
The Water Corporation has defined regional groundwater dependent ecosystems 
through the application of a series of rules to progressively exclude areas with no or 
little groundwater dependency. This filtering process included mapping the surface 
geology and topography as well as vegetation surveys to identify areas which could 
have a reliance on groundwater.  This was further refined through interpretation of 
hydrogeological information and environmental criteria to identify areas where a 
change resulting from the proposal was predicted.  This approach led the Water 
Corporation to conclude that primary impact was likely to occur in the Yarragadee 
outcrop area along a portion of the Blackwood River and tributaries located between 
St John Brook and Layman Brook. 
 
A key tool used to predict the extent of impact has been the SWAMS model.  In using 
this tool, it needs to be acknowledged that it is a large scale regional model 
simplifying complex relationships, that there are limitations associated with its 
capacity to predict absolute changes and also that there can be a sizeable error of over 
or under prediction.  This limitation was referred to by the South West Yarragadee 
Peer Review Panel (ERMP Appendix 20), when it concluded that the (SWAMS 2.0) 
model  
“...is unsuitable for determining groundwater-level changes to the accuracy required 
for determining the impacts of abstraction on groundwater-dependent ecosystems 
(GDEs). The model can be used to show areas that could be at risk, so that further 
interpretation can be made and means of overcoming any impacts can be designed.” 
(Environmental Resources Management Australia Pty Ltd 2005 p.31) 
 
One specific area of complexity in using the SWAMS model relates to its treatment of 
the Leederville Formation.  The Leederville Formation (Vasse Member) is stated as 
‘‘inhibiting the propagation of drawdowns in the underlying formations due to the 
layering of clay units within the Vasse Member” (ERMP Volume 2 p.5-59).  
However, the water balance estimated for the Southern Perth Basin relies on 
substantial portion of the recharge to the South West Yarragadee aquifers being 
through the Leederville Formation.  The role of the Mowen Member of the 
Leederville Formation is also important even though it is considered to be an aquitard 
and overlays much of the Blackwood Plateau.  This difficulty is mentioned again 
later. 
 
The outputs from SWAMS model used in the ERMP and Response to Public 
Submissions indicate predicted changes in the water table over a 30 year period at 
various locations across the region.  It should not be assumed that the water table will 
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have reached a new equilibrium at those locations by that time.  For instance, the EPA 
understands that the modelled drawdowns in time series over that period for the 
Yarragadee outcrop area on the Blackwood Valley shows that the majority of the 
drawdown occurs in the first five years of operation of the Water Corporation bores, 
and then becomes a much gentler decline over the remainder of the model period.  At 
the end of the period (notionally 2034), the water table continues to decline in this 
area.  Therefore impacts will arise progressively and the proposed adaptive 
management plan will need to reflect the predicted change in the water table over time 
as well as the necessary actions to counteract any detrimental changes. 
 
The EPA has also had access to the considerable additional information from 
consultants commissioned by the DoW to assist its assessment of the Water 
Corporation’s water licence application. 
 
The assessment of groundwater dependent ecosystems follows a similar structure to 
their description.  It considers information relevant to the current situation (including 
current regional use from all aquifers) as well as predicted changes arising from the 
Water Corporation’s 45 GL/yr Yarragadee proposal alone and the Water Corporation 
proposal combined with future regional growth in groundwater use (estimated total 
abstraction from all aquifers of 205GL/yr by 2034).  Where the EPA report refers to 
changes in water table resulting from the Water Corporation proposal alone or from 
future regional growth, this is based on the existing watertable under current water 
use.  This was the baseline used in all of the SWAMS modelled scenarios outlined in 
Table 2. 
 
The EPA has also considered several specific issues at a regional rather than sub-
regional scale, as these are not only related to the Water Corporation’s proposal.  The 
potential for Acid Sulphate Soil impacts and climatic change implications are 
addressed in Sections 4.2 and 4.3 respectively of this report. 
 
While the Water Corporation’s proposed management measures are referred to in this 
discussion, further comment on monitoring and management is provided in Section 
4.5 of this report. 
 
Scott Coastal Plain 
The ScCP does not have a uniform geology and the response of the water table to 
abstraction will vary accordingly.  Therefore the eastern and western Scott Coastal 
Plain are discussed separately. 
 
On the ScCP, the South West Yarragadee aquifer is used as a primary water supply 
for vegetable production, pasture production, dairy farming and stock watering.  A 
recent water use survey by the DoW indicates up to 5 GL/yr, out of the current 
allocation of 9.6 GL/yr, is being abstracted from the Yarragadee aquifers on the ScCP.  
 
The scenario modelled to demonstrate potential impacts of future regional needs, 
combined with the Water Corporation proposal, assumes total future groundwater 
needs of the region is expected to rise to 95 GL/yr in 30 years time (in addition to the 
current use of 64 GL/yr). Growth was assumed to increase linearly over the 30 year 
period.  For the South West Yarragadee aquifer on the ScCP, the model assumes that 
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local water use increases significantly from the current base case of up to 7 GL/yr to 
up to 30GL/yr after 30 years (a four-fold increase).   
 
If water use on the ScCP increases significantly into the future, and this is combined 
with the Water Corporation’s proposal to abstract 45GL/yr, then the modelling 
undertaken to date is suggesting a potential for a large number of exceedences to 
recommended EWR criteria. There is insufficient information to demonstrate that a 
significant increase in the allocation on the Scott to meet regional needs can be 
accommodated without significantly affecting water table and key groundwater 
dependent ecosystems. 
 
The Water Corporation has proposed a groundwater monitoring programme 
comprising wells across the region, including an extensive network over the SwCP.  
Unlike the Blackwood Plateau, there will be no ‘criteria’ defined for drawdown rates 
on the ScCP because this area is expected to be predominately affected by local 
abstraction.  Wells would be monitored for water table and levels in the underlying 
formations prior to and on a monthly basis for three years following commissioning of 
the proposal and then every two months. (Strategen 2006b Appendix 1 p.6) 
 
Changes to water tables on the ScCP due to cumulative abstraction may also be 
compounded by climate change and reduced recharge.  
 
Eastern Scott Coastal Plain 
The Yarragadee monitoring bores on the eastern Scott are showing signs of localised 
abstraction impacting on the summer water levels.  Where abstraction is not present 
the water levels are generally stable.  Bores on the central portion of the ScCP have 
shown larger drawdowns since 2002.  These are likely to have resulted from increased 
local pumping for dairying and possibly the establishment of tree plantations. 
 
Water table levels in the superficial formations on the eastern ScCP (measured by the 
DoW) have also remained relatively steady from year to year, or declining gradually 
at a rate of 0.5m in ten years, consistent with the long term declining rainfall trend.  
The consistent seasonal maximum water table levels in the superficial aquifer 
monitoring wells indicate that recharge has not declined in response to recent lower 
than average rainfall.  Water tables in the superficial formations do not appear to have 
been affected by slight declines in pressures in the underlying Leederville or 
Yarragadee Formations. 
 
The superficial formation directly overlies the Yarragadee Formation (Units 2 and 3) 
over a significant part of the eastern ScCP.  Pumping from the Yarragadee Formation 
therefore has the greatest potential to affect the superficial aquifer groundwater table, 
and hence lakes and wetlands, in this area of the ScCP.  The potential for pumping 
from the Yarragadee Formation to affect lake and wetland water levels is mitigated, 
however, by: 

• the superficial formations in the area of the lakes and wetlands containing  silty 
and clayey layers which have lower permeability, and thus reduce downward 
leakage, and hence drawdown; and 
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• any lowering of the superficial aquifer water table being offset by a reduction in 
the rainfall and infiltration currently lost from the area through drainage and 
evapotranspiration, that is, as ‘rejected recharge’. 

 
In the central part of the ScCP the superficial formations are underlain by the 
Leederville Formation (Vasse Member) and Bunbury Basalt in some places.  Their 
presence significantly reduces the potential for pumping in the Yarragadee Formation 
to affect the superficial aquifer groundwater table in this area.  This is illustrated by 
hydrographs of the superficial aquifer water table levels in the area which have shown 
winter maximum water levels have generally remained steady over recent years, 
although the pressure in the Yarragadee Formation has slightly reduced due to 
pumping. 
 
The large occurrence of key GDEs on the eastern Scott together with the limitations 
and uncertainties associated with the regional SWAMS model (as presented in the 
ERMP), prompted the DoW to develop a local-scale model for the eastern Scott 
Coastal Plain (Varma 2006).  The local area model has been developed to take into 
account the complex hydrodynamics of the surface water – groundwater interaction in 
the area and to simulate the potential impacts of drawdowns in the South West 
Yarragadee aquifer on Lake Jasper.  
 
The simulated water table drawdowns from the eastern ScCP local area model as a 
result of Water Corporation’s proposal to abstract 45 GL/yr over 30 years show that: 

• the majority of the area is expected to experience negligible drawdowns from 
the proposal after 30 years; 

• the Donnelly River and floodplain experiences negligible water table 
drawdowns (less than 0.1m after 30 years) from the proposal; 

• most of the wetland complex area stretching from the Donnelly River to the 
Scott River experience negligible drawdowns as a result of the proposal.  Lake 
Jasper shows a drawdown of 0.02m.  Some GDE reference sites to the north of 
Lake Jasper show water table declines of less than 0.04m after 30 years; 

• the northern margin of the eastern ScCP is expected to be most affected, with 
some small isolated areas showing water table decline of up to 0.75m.  Most of 
these drawdown areas coincide with seasonal wetlands (damplands and 
palusplains) along Black Point Road, south of Stewart Road and along Four 
Acres Road. Some drawdowns occur underneath cleared agricultural areas; and 

• of the 28 GDE reference sites identified by the DoW on the eastern Scott 
Coastal Plain, only the Lake Jasper reference site is predicted to experience a 
potential breach of recommended ecological water requirement (EWR) criteria 
for wetland and terrestrial vegetation.  It should be noted that for this site, the 
recommended EWR does not allow any reduction from current water levels 
(Varma 2006). 

 
The Water Corporation believes that for the eastern Scott Coastal Plain, any adverse 
impacts on summer water tables under seasonal wetlands is likely to be mitigated by 
soil conditions and the recovery of the water tables during winter, when inundations 
of the plains occur.  However, depending on the mechanisms that apply, there may be 
a reduction in the duration of inundation or delay in the start of the inundation period.  
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The impacts of a delay in the timing, and duration of inundation, and their 
consequences on the environmental values of the seasonal wetlands may not be 
benign but further investigation is required to better determine any impacts. 
 
Results from the eastern ScCP local area model shows that water table drawdowns 
from the combined Water Corporation proposal and potential future regional growth 
are predicted to be more widespread.  A larger proportion of the eastern Scott Coastal 
Plain is now affected by drawdowns greater than 0.25 m. Drawdowns from the 
proposal and estimated future regional use are predicted to be in the range of 0.1–0.25 
m near both Lakes Jasper and Quitjup.  Predicted drawdowns along the northern edge 
of the eastern Scott Coastal Plain now extend further south and west of that predicted 
to result from the Water Corporation proposal.  In certain areas the drawdowns in 
water table increases by up to 1-2 m.  As previously mentioned, these areas coincide 
with substantial areas of seasonal wetlands along Black Point Road, south of Stewart 
Road and along Four Acres Road. Should changes of this scale eventuate, these 
seasonal wetlands could be expected to experience gradual local changes to some 
wetland vegetation.  The wetlands along the northern margin of the ScCP are located 
within proposed conservation reserves. 
 
The number of potential breaches to recommended EWRs on the eastern Scott Coastal 
Plain increases significantly under the combined scenario from 1 to 6 potential 
breaches as a result of cumulative drawdowns.  
 
Western Scott Coastal Plain 
The Yarragadee Formation does not occur in the western Scott Coastal Plain so 
pumping from this formation is not expected to impact the superficial water table in 
that area.  However, private pumping from the Lesueur Sandstone beneath the western 
part of the plain has potential to affect the shallow water table, possibly as far north as 
the Reedia Wetlands. 
 
The Water Corporation expects that groundwater abstraction from the proposal will 
have only minor impacts on water table levels in the western Scott Coastal Plain.  
This is based on the distance from the wellfield (approx 70km), the current 
understanding of the hydrogeology of the area and the results of regional scale 
modelling.  In relation to the hydrogeology, the absence of the Yarragadee Formation 
in the western Scott Coastal Plain and the expectation that drawdowns resulting from 
pumping from the Yarragadee Formation will not propagate across the Busselton 
Fault, means that impacts on the water table from the Water Corporation’s proposal 
should be small. 
 
Regional scale modelling shows that drawdowns on the western Scott Coastal Plain 
from Water Corporation’s proposal alone are expected to be minor (less than 0.25m 
after 30 years).  Negligible water table drawdowns from Water Corporation pumping 
are predicted at locations such as the Scott National Park, the Reedia Wetlands and 
areas which support the Scott River Ironstone Association.  No potential breaches of 
proposed EWRs are predicted to occur at GDE reference sites on the western Scott 
Coastal Plain.  
 
Combined abstractions from the Water Corporation proposal and from regional 
growth could result in drawdowns of up to 1m in certain areas on the western Scott 
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Coastal Plain.  Some of these areas coincide with environmental assets such the Scott 
Iron Stone community and DRFs.  Some small areas of predicted drawdowns, in the 
order of 0.1-0.25m, occur near the Reedia Wetlands.  Noting that the Water 
Corporation induced pumping alone is expected to influence water table levels over 
only a small proportion of the western Scott Coastal Plain, the predicted increase in 
drawdowns from the combined abstractions is largely attributable to the anticipated 
increase in local abstractions on the western and central Scott Coastal Plain. 
 
Local abstraction from the Lesueur Sandstone is predicted to cause decline in water 
table levels north of this area, including the Reedia Wetlands. 
 
Swan Coastal Plain 
The sediments of the superficial formations vary across the Plain, however, over 
much of the central and inland parts of the plains they contain clay beds (Guildford 
Formation) which reduce the permeability and downward leakage. 
 
The superficial formations are mostly underlain by the Leederville Formation and 
Bunbury Basalt in places, which reduces the potential for pumping in the Yarragadee 
Formation to affect the superficial aquifer groundwater table in this area.  The 
Yarragadee Formation directly underlies the Superficial formations in an area south of 
Bunbury and in a smaller area east of Capel (Strategen 2006b Appendix 4).  There is 
greater potential for pumping from the Yarragadee Formation to affect the superficial 
aquifer water table level in these areas. 
 
Pumping from the Yarragadee Formation also has potential to affect the superficial 
water table in the Tutunup area at the base of the Whicher Scarp, east of Capel.  While 
this area is not directly underlain by the Yarragadee Formation it is the part of the 
SwCP which is closest to the planned wellfield and therefore where greatest pressure 
reductions in the Yarragadee Formation will occur.  The superficial formations in this 
area are underlain by Leederville Formation (about 90m thick) and then the 
Yarragadee Formation.  The Leederville Formation (Vasse Member) in this area is the 
more permeable member of this formation, although it still contains significant clay 
layers which will limit vertical leakage. 
 
Although the SwCP is quite complex and there is already substantial abstraction from 
each of the Superficial, Leederville and Yarragadee aquifers, there is only the regional 
SWAMS model currently available to predict changes in the water table, unlike the 
eastern Scott Coastal Plain.  The DoW intends to develop a detailed local area model 
during 2007. 
 
The technical review by URS in Appendix 4 of the Response to Public Submissions 
makes the following conclusion in relation to the SwCP: 
“Based on the cross-section and interpreted hydrogeology, the drawdown of the 
Yarragadee Formation may be manifest at the water table in setting similar to those 
at Muddy Lakes, (Ludlow) Forest and other shallow water table zones up to five or six 
kilometres from the coast.  Further inland, the potentials for drawdown of the water 
table are less, except perhaps in the vicinity of the subcrop zone on the Ludlow 
section where the Guildford Formation is not comprised predominantly of clay beds 
or is relatively transmissive.”(Strategen 2006b Appendix 4 p.7) 
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On the basis of current hydrogeological information, the expected effects on areas of 
key environmental value will vary across the SwCP. 
 
The area of significant wetland that is least likely to be affected appears to be the 
Vasse-Wonnerup wetland system, where the summer water level is closely related to 
sea level influence.  There is no predicted drawdown from the Water Corporation 
proposal alone in this wetland system however the combined effect of future regional 
use and the Water Corporation proposal indicates a 0.1-0.25m decline in groundwater 
levels across the Wonnerup and lower Vasse wetlands.  
 
Wetlands near Minninup (eg Muddy Lakes) are situated higher than sea level, have a 
high water table, and have been subject to drainage.  It is most likely that winter 
recharge of superficial aquifers and wetlands will occur, but it is less clear whether the 
wetlands will be subject to increasing declines in water levels during summer.  The 
predicted interpreted groundwater drawdown for the Minninup wetlands is 0.25-0.5m 
for the Water Corporation alone and between 0.25-1.0m under the combined scenario 
of future regional use and the Water Corporation proposal. 
 
In Bunbury, no drawdown is predicted to result from the Water Corporation proposal 
alone but 0.1-0.25m decline is predicted for the combined future regional use and the 
Water Corporation scenario.  This area includes Big Swamp.  Local abstraction is 
likely to mask any effect that the Water Corporation proposal would have beneath 
Bunbury.  In relation to the movement of the seawater interface, local abstraction is 
likely to have a much greater effect than that resulting from the Water Corporation’s 
proposal. 
 
The SWAMS predicted ‘interpreted’ drawdown from the Water Corporation proposal 
in the vicinity of the Tutunup area is 0.1–0.5m, although the likely extent of the 
drawdown is suggested to be considerably less (Strategen 2006b Appendix 4).  The 
threat to this significant GDE area close to the Whicher Scarp and south west of the 
Capel River is clearly problematic.  There have already been greater than predicted 
effects on the Ironstone TEC from abstraction from the superficial and Yarragadee 
Formations.  Any further decline in the water table in this location would be 
environmentally unacceptable. 
 
The Water Corporation has proposed a monitoring programme comprising wells 
across the region, including using the existing network over the Swan and Scott 
Coastal Plains.  Unlike the Blackwood Plateau, there will be no ‘criteria’ defined for 
drawdown rates on the Swan Coastal Plain because these areas will be predominately 
affected by local abstraction. Wells will be monitored for water table and levels in the 
underlying formations prior to and on a monthly basis for three years following 
commissioning of the proposal, and then every two months.(Strategen 2006b 
Appendix 1 p.6) 
 
Blackwood Plateau 
As described above, the areas of main concern on the Blackwood Plateau are along 
the Blackwood River valley, particularly where the Yarragadee Formation outcrops 
beneath and to the north and south of the Blackwood River in the vicinity of 
Milyeannup to Layman Brooks. 
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The key GDEs on the Blackwood Plateau relevant to this assessment are the 
Blackwood River, Poison Gully, Milyeannup Brook, St John Brook, Rosa Brook and 
Reedia Wetlands.   
 
Consideration of these areas relies on the ‘interpreted’ predictions from the SWAMS 
2.0 regional model.  
 
In order to improve the accuracy of predictions around the Blackwood River, the 
Water Corporation commissioned the local area Blackwood River Valley Model.  
This was completed in early October 2006.   While there is a question about how 
much this local model has improved knowledge or predictions in the model domain, 
as it is based on the SWAMS model, this new model has highlighted the complexity 
of the groundwater system on the Plateau and the importance of the understanding of 
the hydrologic performance of the Leederville Formation, especially the Mowen and 
Vasse Members and their relationship with the underlying Yarragadee aquifers. 
 
Blackwood River 
Although the Blackwood River flows are primarily generated by rainfall, there is 
ongoing discharge into the River from the Leederville and Yarragadee aquifers.  This 
groundwater discharge is critical in maintaining summer base flow downstream of 
Nannup.  
 
The simulated water table drawdowns from the Blackwood River Valley Model show 
that: 

• for the Yarragadee dependent section of the Blackwood River, the Water 
Corporation proposal alone could result in drawdowns of generally less than 
1m, and up to 2m in certain areas.  For the Water Corporation proposal 
combined with regional growth the model shows drawdowns of generally less 
than 2 m, and up to 3m in certain areas; and 

• for the Leederville Formation reaches of the Blackwood, the Water Corporation 
proposal alone can result in drawdowns of less than 1m.  For the Water 
Corporation proposal combined with regional growth, the model shows 
drawdowns of less than 2m. 

 
Watertable reductions in the South West Yarragadee aquifer are predicted to reduce 
annual groundwater base flow contribution to the Blackwood River (from Nannup to 
Layman Brook) by about 10% for the Water Corporation proposal alone and by about 
20% for the Water Corporation proposal combined with the regional growth scenario.  
 
Impacts from a reduction in summer flows could include a potential increase in low-
flow barriers to summer fish migration in the Blackwood River.  As a result of a 
reduction in summer base flows, impacts on summer salinity levels downstream of 
Nannup and dissolved oxygen levels in river pools in late summer could also occur. 
Further, it is likely that reduced groundwater discharge would extend the duration of 
declining water quality in the River at a time when there is greatest stress on the 
ecosystems. 
 
In relation to recreational fishing species, research has shown that the marron 
population size in the Blackwood River is highly correlated to discharge, with higher 

24 



flows leading to more marron and vice versa.  Therefore a reduction in summer flow 
is likely to have a negative effect on marron populations. 
 
The Water Corporation has committed to supplementation for the Blackwood River 
where it receives base flow from the Leederville and the Yarragadee Formations.  It 
has investigated the feasibility of supplementation from both of these aquifers 
(Strategen 2006b Appendix 5).   
 
The decline in water tables along the Blackwood Valley would be expected to lead to 
longer periods of reduced flow in the main channel of the Blackwood River and 
permanent tributaries.  
 
Modelling indicates that the proximity of the Water Corporation wellfield to the 
Blackwood River, the draw from the South West Yarragadee aquifer and limited 
private abstraction on the Blackwood Plateau means that the Water Corporation’s 
proposal is predicted to have the greatest effect on the Blackwood River area.  Effects 
due to private abstraction (under current allocations and potential regional growth 
scenarios) are predicted to be much less.  
 
The predicted impacts are almost certain to occur because the Leederville and 
Yarragadee Formations outcrop in this reach of the River. 
 
The EPA has concerns about the magnitude and effectiveness of the proposed 
supplementation, including the criteria that would apply for its implementation.  This 
is discussed further in Section 4.5. 
 
Poison Gully 
Perennial flows in Poison Gully are maintained by base flow from the Yarragadee 
Formation which outcrops along the mid to lower reaches of Poison Gully. The 
Yarragadee Formation directly supports the watertable in the lower parts of the gully.  
 
The simulated drawdowns from the Blackwood River Valley Model shows the Water 
Corporation proposal alone or combined with regional growth can result in 
drawdowns of between 1 and 2m, and up to 3m in certain areas. 
 
The predicted impacts from drawdowns may lead to: 

• a reduction in summer base flows and the permanent stream length of the Gully. 
The current permanent stream length of 3.5 km may reduce by up to 20%, with 
a 30% reduction in groundwater base flow. This in turn would cause a reduction 
in stream habitat area and increase in low-flow barriers to fish movement; and 

• a possible contraction of the riparian and phreatophytic lower slope vegetation 
and possibly increased abundance of more drought tolerant species.  

 
Not much is known about fish and crayfish migration patterns within this tributary 
due to the difficulty in fauna monitoring (due to channel form and substrate). 
However, further studies by the DoW are proposed to improve knowledge in this area.  
Unlike other tributaries within the outcrop area, Poison Gully has substantial areas of 
organic soils.  It is presently unknown whether Acid Sulphate Soils (ASS) are present 
within this zone, but the organic soils themselves are at risk of drying and cracking 
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and, once dry, may increase the risk and exacerbate the impact of fire on the 
ecosystem.  Once organic soils dry and crack, they also release substantial amounts of 
carbon into the atmosphere.  If ASS is present, oxidation of this material may result in 
acidic water being released into receiving waterbodies.  The risk from ASS is 
discussed further in Section 4.2. 
 
The predicted watertable drawdowns pose a risk to groundwater dependent 
ecosystems in Poison Gully. The predicted impacts are almost certain to occur 
because the Yarragadee formation outcrops at the lower and middle reaches of the 
Gully.  
 
Since release of the ERMP, the Water Corporation has made a commitment to 
investigate supplementation measures for Poison Gully.  The EPA considers that the 
values of Poison Gully are high and warrant effective mitigation measures.  This is 
discussed further in section 4.5. 
 
Milyeannup Brook 
Milyeannup Brook is incised into both the superficial formations and the Yarragadee 
Formation. On the valley floor, drawdown of the Yarragadee Formation would 
increase depth to the watertable and  reduce stream flow and length.  
 
The simulated drawdowns from the Blackwood River Valley Model shows the Water 
Corporation proposal alone or combined with regional growth can result in 
drawdowns of between 1 and 2m, and up to 3m in certain areas.   
 
The predicted impacts from drawdowns may cause: 

• a reduction in summer base flows and the permanent stream length of the gully. 
The Water Corporation predicts that the permanent stream length of 
Milyeannup Brook will reduce from 2.5km to 1km, with approximately 30% 
reduction in groundwater flow from the combined effects of the proposal and 
estimated future regional use. This in turn would cause a reduction in stream 
habitat area for aquatic fauna and an increase in low-flow barriers to fish 
movement; and 

• a possible contraction of the riparian and phreatophytic lower slope vegetation 
and possibly increased abundance of more drought tolerant species. 

 
The predicted watertable drawdowns pose a major risk to groundwater dependent 
ecosystems in Milyeannup Brook and specifically important habitat for significant 
freshwater fish species. The predicted impacts are almost certain to occur because the 
Yarragadee Formation outcrops at the lower to middle reaches of the Brook. 
 
To address these impacts, the Water Corporation is proposing supplementation for 
Milyeannup Brook on the basis of 2006 summer stream length estimate.   
 
While supplementation may be the only available mitigation measure to protect the 
significant values of Milyeannup Brook, relating the strategy to the summer 2006 
stream length does not provide sufficient protection to the values of the Brook in the 
long term as the 2006 winter rainfall was very low in comparison to the long-term 
average.  More comment on management and mitigation is provided in section 4.5. 
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St John Brook 
Summer base flow in St John Brook is maintained by groundwater outflow from the 
Mowen Member of the Leederville Formation. While the estimated groundwater 
contribution is a small proportion of the overall annual stream flow, it is an important 
source in maintaining flows in the Brook during summer months. 
 
Using the interpreted model outputs from the regional model, the total predicted 
watertable drawdown resulting from the proposal alone or together with estimated 
future regional use upstream of Barrabup Pool after 30 years is 1-2 m, with most of 
this drawdown attributable to declining pressures in the Yarragadee Formation Unit 1 
being reflected in the overlying Leederville Formation. 
 
The simulated drawdowns from the Blackwood River Valley Model shows the Water 
Corporation proposal alone or combined with regional growth can result in 
drawdowns of up to 2 m, and generally less than 1m. 
 
The Water Corporation has predicted that the impacts from drawdowns will result in: 

• a small reduction in summer water levels in permanent pools and summer 
streamflow upstream of Barrabup Pool. As the summer flows in the Brook are 
already very low, there is potential that the groundwater discharge will cease in 
the upper sections of the brook. This could cause a reduction in the permanent 
summer (or base flow) stream length; and 

• a possible small contraction of the riparian and phreatophytic lower slope 
vegetation and possibly increased abundance of drier species.  

 
Water Corporation’s proposed mitigation includes a commitment to supplement 
summer flows in the brook to maintain pool levels if abstraction causes any 
significant change in summer baseflows.  The Water Corporation has indicated that 
supplementation of flows will only be triggered if hydrological monitoring indicates 
that the permanence of the Brook at the start of the second order stream section is at 
risk.   
 
The EPA does not consider that this level of mitigation adequately reflects the need to 
protect values of the Brook and has provided further comment in Section 4.5. 
 
Rosa Brook 
The lower portion of Rosa Brook is incised into the Leederville Formation (Vasse 
Member) while some of the middle portion is a recharge area for the Yarragadee (Unit 
3) and the upper portion is incised into the Mowen Member of the Leederville 
Formation.  
 
The SWAMS 2.0 ‘interpreted’ output predicts that Rosa Brook could see declines in 
the water table of 0.1–0.25m in the middle section of the Brook under a Water 
Corporation abstraction alone scenario, with regional growth increasing the extent of 
drawdown along the Brook rather than resulting in a larger drawdown. 
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The Blackwood Model River Valley Model has predicted drawdowns in the simulated 
water table beneath Rosa Brook of generally less than 1m in areas with a potential 
connection to the Brook.  However, the URS report (URS 2006) indicates that 
drawdown in the middle portion of Rosa Brook East Branch could increase up to 3m 
under the Water Corporation alone scenario, and up to 10m when combined with 
regional growth.  
 
The URS report speculates that there is a perched water table in the middle catchment 
(and not just the upper catchment) of Rosa Brook, and thus is of the view that these 
large drawdowns will not occur.  It is unlikely, on the basis of hydrogeological 
understanding of the area, that there would be significant declines in the water table 
resulting from either Water Corporation alone or combined with regional growth. This 
is based on the understanding of the local connection between the Leederville and the 
Yarragadee Formations.  Therefore, the Blackwood River Model is believed to 
substantially over predict water table drawdown in the Rosa Brook area. 
 
Although Rosa Brook does not have a permanent flow, it does have significant values 
warranting protection.  Given the uncertainty associated with likely drawdowns of the 
water table in the vicinity of Rosa Brook, the EPA considers that actions should be 
taken to protect environmental values of Rosa Brook within existing and proposed 
conservation areas.  Section 4.5 contains further comment in relation to Rosa Brook. 
 
Reedia Wetlands 
The Reedia Wetlands are associated with perennial tributaries of the Blackwood 
River, where the Vasse Member of the Leederville Formation outcrops and overlies 
the Lesueur Sandstone on the Vasse Shelf.   
 
The SWAMS model assumes that there is no transmission of changes in pressures in 
the Yarragadee Formation across the Busselton Fault into the Lesueur Sandstone.  
However, there remains the possibility of drawdown in the Yarragadee Formation 
being transmitted across the Busselton Fault and thus affecting water levels in the 
Lesueur Sandstone. (URS 2004 p. 1.1) 
 
The Reedia Wetlands area was not included in the Blackwood Model domain, which 
stopped at about the Busselton Fault. 
 
Because of the continuity of the Leederville Formation and specifically the Vasse 
Member across the Busselton Fault and the proximity of the Busselton Fault to the 
wetlands there remains a risk to the environmental values in the area from the Water 
Corporation proposal, although that risk is likely to be low.  However, any effect on 
the Reedia Wetland water levels would be considered environmentally unacceptable.  
 
Based on the SWAMS model outputs, it appears that the Reedia Wetlands may be 
subject to a greater threat from increased private abstraction from the Lesueur 
Sandstone, including draw on the western Scott Coastal Plain.  Comment has already 
been made about the need to restrict further licences and the growth under existing 
licences in this area, where they might affect the Reedia Wetlands. 
 
A key aspect for future management of the regional water resources is to ensure that 
comprehensive information is available to inform the setting of appropriate 
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environmental criteria  and effective management.  The EPA has made a 
recommended condition (Condition 6, Appendix 3) to address this issue. 

Summary 

The EPA is of the view that, in relation to the factor of groundwater dependent 
ecosystem the proposal represents considerable risks to GDEs.  Should the project be 
approved, the proposal is capable of being managed to meet the EPA’s environmental 
objective for this factor provided that: 

• additional investigations are undertaken to develop and implement a 
comprehensive adaptive management approach; 

• key GDE areas on the Blackwood Plateau are subject to specific protection 
measures; and  

• the Water Corporation’s management plans and their implementation form part 
of DoW’s overall water resource management. 

4.1 Water and soil quality 

Description 
Acid Sulphate Soils (ASS) are naturally occurring soils and sediments that contain 
organic carbon, hydrogen sulphide and reduced iron and sulphur materials and which 
can generate acidity if disturbed.  When they are below the water table and 
undisturbed, these soils are referred to as Potential Acid Sulphate Soils (PASS). 
 
Where PASS experience a decline in the water table, typically through pumping, 
vegetation or drainage, oxidation of the subsurface soils can lead to the formation of 
sulphuric acid.  This in turn can cause the leaching of nutrients and metals from the 
soils, threatening biodiversity values and water quality generally. 
 
Both the Swan and Scott Coastal Plains have areas with a moderate to high acid 
sulphate soils risk.  The ERMP (Strategen 2006a Volume 2 Figures 5.58 and 5.59) 
provides an indication of the extent of soils on the SwCP that may have a risk of ASS.  
The Department of Environment (now DEC) prepared a report to the DoW which 
outlines the areal extent of and risks associated with PASS on the ScCP, and to make 
recommendations for monitoring impacts on ASS (Degens & Wallace-Bell 2006).  
This investigation identified PASS over approximately 530 square km of the plain, 
with shallow PASS materials frequently occurring within 1.5m of the soil surface, 
often only marginally below the estimated minimum summer water table. 
 
It is not expected that ASS are present on most of the Blackwood Plateau.  However, 
it is likely to be an issue in the transition areas between the Plateau and the Swan and 
Scott Coastal Plains and where there are peat deposits such as in swamps in the upper 
catchments of some streams, including Milyeannup Brook and Poison Gully.  There 
are acidic springs and seeps along the Whicher Scarp due to the disturbance of pyritic 
shales in the Leederville Formation by land clearing and drainage. 
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Submissions 
The threat of acidification of groundwater and ecosystems from the presence of Acid 
Sulphate Soils on the Swan and Scott Coastal Plains was raised in a number of 
submissions.  The concern related to both the consequences of reduced water table 
resulting from pumping by the Water Corporation, and also the disturbance of soils 
during construction of the trunk main on the Swan Coastal Plain. 

Assessment 
The area considered relevant to this factor is the Scott Coastal Plain, Swan Coastal 
Plain south of Bunbury, and the Blackwood Plateau. 
 
The EPA’s environmental objective for this factor is to ensure that the integrity, 
ecological function and environmental value of the land and surface and 
groundwaters, are protected from the formation of acid from soils. 
 
The risk of acidification and consequent geochemical changes leading to ecological 
impacts generally results from the exposure of acid-forming material in the soil 
caused by changes in water table or disturbance.  Factors including reduced rainfall, 
abstraction, drainage and tree plantations could lead to water table decline. As 
indicated in the ERMP (Strategen 2006a Volume 2 Chapter 5 Section 4.14.4) 
declining trends in pH are beginning to emerge in some surface waters of the ScCP.  
The wetlands on the transition zone between the Blackwood Plateau and the ScCP are 
at risk and would be sensitive to small changes in the water table, although any impact 
would be reduced by the presence of perched water tables in the area. 
 
The Water Corporation considers that the risk of significant acid generation from 
Acid Sulphate Soils (ASS) on the ScCP from the Water Corporation proposal is low.  
This is mainly due to the high winter water table leading to only short periods of 
possible exposure, the presence of perched water table over portions of the Plain, and 
that the area of highest risk of large (up to 3m) drawdowns will be mostly generated 
from local abstraction.  Despite this view, the Water Corporation accepts that a better 
understanding of the distribution of PASS relative to predicted drawdowns is 
required.  Private pumping has much more likelihood of causing drawdowns which 
could lead to significant generation of acid from soils due to the proximity of the 
pumping and the water table changes resulting from that pumping. 
 
Although there are extensive areas of PASS on the SwCP, the Water Corporation 
suggests in the ERMP that areas which could experience water table drawdown do not 
coincide with those designated as having a high risk for ASS, and the area south of 
Bunbury which has moderate risk for ASS and a predicted water table decline of up to 
0.5m should only experience minimal and temporary effects from acid formation due 
to winter recharge of the water table each year. 
 
These positions have been challenged by the Department of Environment (DoE) in its 
submission on the ERMP.  The DoE submission advises that the ERMP incorrectly 
focuses on Holocene deposits as being of most ASS concern and that the Water 
Corporation’s interpretation of DoE ASS risk maps in relation to regional changes in 
groundwater level, rather than direct disturbance of ASS materials needs to treated 
with care.  The DoE also questions the specific basis about the effectiveness of 
mitigating factors (eg agricultural practice, perched water table, areas of high 
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buffering capacity, elevated areas) that the ERMP suggests would reduce the PASS 
risk.  Critically, the DoE submission expresses concern that the investigations have 
neglected geochemical changes that typically occur in soil and groundwater when 
regional water tables are lowered over short periods of time, which can lead to 
acidification, calcium depletion and nutrient loss in terrestrial and aquatic ecosystems. 
 
The DoW has used additional information provided by the DEC report (Degens & 
Wallace-Bell 2006) in its Southern Perth Basin Groundwater Resource Assessment 
using SWAMS and ESCOP Models report (Varma 2006).  Based on a series of GDE 
reference sites on the Swan and Scott Coastal Plains, the DoW report highlights that 
drawdowns from existing use on the SwCP may be of concern in relation to ASS, and 
that this could be exacerbated with additional drawdowns resulting from the Water 
Corporation proposal and regional growth.  The DoW report supports the view that 
local abstraction is likely to be the major concern in relation to ASS risk, but the two 
would be cumulative contributors. 
 
The DoW also modelled a 5% reduction in recharge using the SWAMS model.  Raw 
model outputs indicate that climate change is likely to have a more significant affect 
on ASS risk than either Water Corporation or potential regional growth, but again the 
effect needs to be considered in terms of cumulative contribution. 
 
The issue of the relationship between the Yarragadee Formation and the overlaying 
Leederville Formation has previously been raised.  It is also relevant in this 
discussion.  Reductions in the water table in the Leederville Formation resulting from 
increased leakage into the Yarragadee Formation has implications for the extent and 
severity of acid discharge in areas where pyritic shales are present in the Leederville 
Formation.  Mention has already been made about the Whicher Scarp area. 
 
While the focus for ASS is on the coastal plains, there is also potential for ASS on the 
Blackwood Plateau.  This includes the wetland areas in the upper portions of 
Blackwood River tributaries and also along the interface between the Plateau and the 
ScCP.   
 
Construction of the transfer main from Jarrahwood to Harvey could disturb areas with 
ASS, particularly of the SwCP.  This is discussed further in Section 4.4 of this report. 
 
A programme of sampling and analysis from selected wells in the superficial 
formations for information on potential acid sulphate soil impacts (ASS) is proposed 
to be undertaken in the eastern Swan Coastal plain.(Strategen 2006b Appendix 1 
p.13).  The DEC report (Degens & Wallace-Bell 2006) outlines a suggested 
monitoring approach further early detection of disturbance of ASS and also identifies 
additional investigations for the Scott Coastal Plain. 

Summary 

The EPA considers that, in relation to the factor of Acid Sulphate Soils, the risk of 
acid generation from the Water Corporation proposal is low and that private 
abstraction and climate pose greater risk.  Therefore the proposal is capable of being 
managed to meet the EPA’s environmental objective for this factor provided that: 
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• there is a comprehensive DoW water resource management regime, including 
determination of soil ASS potential as well as water level and quality 
monitoring; and 

• water allocation decisions form an integral part of DoW management regime.  

4.2 Climate change 

Description 
The South West Yarragadee proposal is planned to be a long term water supply 
development.  The ERMP adopts a 30 year operating timeframe for the proposal, and 
the prediction of impacts relate to that same period.  To address the implications of 
recent and future changes in climate, primarily declining rainfall, the SWAMS 2.0 
model uses recharge estimated for the period 1971–2003, which the Water 
Corporation believes incorporates a reduction in recharge of approximately 9% below 
the estimated historical recharge for the region.  In addition, model scenarios using 
further progressive 5% and 10% reductions in annual recharge over the next 30 years 
have also been used.  These are considered by the Water Corporation to represent 
further rainfall decline of at least 5% and 10% from current levels (Strategen 2006b 
Appendix 9). 
 
While there is debate about the extent to which rainfall and recharge and temperature 
may be affected by climate change, there is general acceptance that it represents a 
significant threat to the environmental, social and economic values of the South West. 

Submissions 
The implementation of this proposal under declining rainfall resulting from climate 
change was considered to be inappropriate in many submissions.  Further, the 
consequence to environmental and social values in the region from the 
implementation of the proposal, under declining rainfall and recharge conditions, was 
seen as being unacceptable. 

Assessment 
The area considered relevant to this factor is the Scott Coastal Plain, Swan Coastal 
Plain south of Bunbury, and the Blackwood Plateau. 
 
The EPA’s environmental objective for this factor is to ensure, as far as possible, that 
the integrity of ecological systems are protected from the implications of climate 
change through the implementation of an effective monitoring and management 
regime. 
 
There is no single prediction of the extent that climate change will affect rainfall and 
related runoff/ recharge or evapotranspiration from vegetation.  Current model-based 
projections of future changes to south west winter rainfall over the next 25 years 
range from no change (0%) through to a decline of up to 22% (IOCI 2006 in press).  
 
The SWAMS model builds in the recorded 9% decline in rainfall between 1971 and 
2003 as the base case.  Additional scenarios have been run looking at further 5% and 
10% declines in recharge.  The 10% reduction is considered to be indicative of the 
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most extreme outcome predicted for rainfall decline (i.e. 20%) (Strategen 2006b 
p.52).   
 
The relationship between declining rainfall and reduced recharge is complex, and 
needs to be better understood across the whole of the South West.  In the case of 
stream flows, the 10% decrease in annual rainfall since the 1970s has resulted in a 
much greater (40-50%) reduction in runoff into dams along the Darling Range.  It is 
unlikely that a 10 % decline in rainfall will only be reflected as an equivalent 
reduction in recharge.  In the modelling of scenarios of reduced rainfall using 
SWAMS, the uncertainties in the magnitude of rainfall discharge in the numerical 
model of 10% are likely to be greater than 10%. 
 
The ERMP included information on the predicted water table implications of 5% and 
10% reductions in recharge under 2003 current use (63.9 GL/yr for all aquifers – 
approximately 7 GL/yr from the superficial, 18 GL/yr from the Leederville and 37 
GL/yr from the Yarragadee).  The results of the interpreted predictions for a 
progressive 5 per cent and 10 per cent decline in recharge to groundwater over 30 
years is shown in Figures 5.56 and 5.57 of the ERMP.  These show declines of up to 
0.5 m in water tables on portions of the Swan and Scott Coastal Plains as well as areas 
along the Blackwood River, near the Reedia Wetlands and some tributaries, especially 
Poison Gully which could see a decline of up to 1m.  These predictions do not 
incorporate any change resulting from public or private abstraction and the predicted 
changes in water table would be on top of any predictions in relation to changes 
resulting from abstraction (Strategen 2006a Volume 2 p.5-96) 
 
The current implications of climate change on water resources in the south West of 
WA was the topic of a presentation by Dr Brian Ryan (CSIRO Marine and 
Atmospheric Research) in July 2006. This paper (www.ioci.org.au/pdf/watercorp_10J
uly.ppt) provides a valuable statement of the current views about what has caused the 
change in rainfall since the 1970’s and what is the likely impact on water resources in 
the future.  The key messages in the presentation are that, even using the lowest 
conceivable greenhouse gas emission scenarios, the South West is projected to be 
drier and warmer later in the century and that there will be an increasing probability of 
dry weather patterns and a decreasing probability of wet weather patterns.   
 
Global models are predicting mean flow reductions for rivers in the south west of 
between 5% and 40% by 2030, with the Blackwood River having a predicted 
reduction of up to 62%.  The extent to which this will be reflected in changes to the 
recharge of groundwater aquifers is a more complex issue.  There has been some 
investigation into changes in recharge on the Gnangara Mound which suggests that 
the changes in rainfall as experienced over the past three decades have lead to a 
greater reduction in recharge due to fewer intense rainfall events. 
 
The southern Perth Basin has a number of different regions with quite different 
recharge characteristics and hence response to rainfall-recharge variations. 
 
Groundwater level monitoring has shown that shallow water levels on the Swan 
Coastal Plain over the last 20 years have shown little change, indicating that the 
shallow groundwater system is relatively insensitive to the climate variations during 
the period.  This is quite unlike the Gnangara Mound over the same period where 
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water levels have dropped several metres in response to lowered rainfall, and reflects 
the flatness, clay soils, shallow ‘water table’, winter waterlogging and control by 
drains in the Bunbury-Busselton area. 
 
By contrast, the Yarragadee outcrop (recharge) area on the southern Blackwood 
Plateau shows a high degree of groundwater level sensitivity to rainfall change.  This 
is because the strata are sandy and highly transmissive, and the water table is 
relatively deep. 
 
The major part of the Blackwood Plateau, however, is underlain by the Mowen or 
Quindalup Members of the Leederville Formation.  The soils are generally weathered 
clay with a lateritic profile. Vegetation is likely to be dependent on soil moisture in 
the clay.  Large downward head gradients, with perched water in places, indicate the 
low vertical permeability.  There is significant runoff to streams, and hence the 
groundwater system is likely to be insensitive to rainfall changes. 
 
Areas of Vasse Member would be more sensitive, and some bores do show falling 
levels in the last few years. However, where the Vasse is fully saturated and 
maintained from the overlying Mowen Member, it is likely to be less sensitive.  The 
Reedia Wetlands is such an area, where the spring line is at the Mowen/Vasse 
Member contact, implying that the Vasse is likely to be always fully saturated. 
 
The entire region relevant to this proposal is also within the scope of the Forest 
Management Plan 2004-2013, assessed by the EPA in 2003 (Bulletin 1113).  One of 
the issues addressed by the EPA in that assessment was the need to detect changes in 
forest ecosystems resulting from climate change and to have in place an adaptive 
management regime which responded to change.  It would be appropriate for the 
groundwater monitoring programme in the region to have links with the monitoring 
system established by the DEC under the Forest Management Plan, irrespective of 
whether the Yarragadee proposal is implemented.  This point is relevant to the 
discussion in Section 4.5. 

Summary  

The EPA considers that, in relation to the factor of climate change, the potential future 
reductions in rainfall needs to be considered in groundwater management planning for 
the region, and allocation decisions need to recognise that allocations may need to be 
reduced in the future if recharge declines as a consequence.  With this expectation, the 
proposal is capable of being managed to meet the EPA’s environmental objective for 
this factor provided that there is an adaptive management regime which includes 
comprehensive monitoring of the response of water resources and the environment to 
variations and trends in climate, particularly rainfall. 

4.4 Infrastructure footprint 

Description 
The wellfield, comprising five sites with two deep bores into the Yarragadee aquifers 
(400m and 700m) at each site, would be located in State Forest.  Pipelines linking the 
bores to the treatment plant and power to the bores would be located underground 
generally within gazetted road reserves within State Forest.  The treatment plant 
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would be situated in a pine plantation in State Forest along Goodwood Road.  A 
storage stank is proposed to be located in vegetated State Forest nearby, from which 
the underground trunk main would follow Goodwood Road and then the Capel-
Donnybrook Road until the Swan Coastal Plain.  The trunk main would then be 
constructed across mainly farm land to join the existing Stirling Truck Main, which is 
part of the IWSS.  
 
Draft management plans for wetlands and watercourse crossings have been prepared 
(Strategen 2006b Appendix 2 & 3) for the pipeline construction from Jarrahwood to 
Harvey, predominantly on the SwCP. 

Submissions 
Some submissions raised concerns about the location of the proposed pipeline route to 
Harvey and also construction impacts.  These concerns primarily related the possible 
effect that the pipeline could have on current and future land use. 

Assessment 
The key environmental factors related to the issue of infrastructure footprint are 
vegetation, riparian areas, wetlands and Aboriginal heritage. 
 
The EPA’s environmental objective for these factors is to protect key environmental 
values by avoiding or minimising impacts from construction and operational 
activities. 
 
The infrastructure footprint associated with the proposal could result in the clearing of 
up to 50ha of native vegetation, predominately along the Capel Valley and Goodwood 
Road.  The treatment plant will be located in pine plantation and the associated 
storage tank should also be located in plantation rather than remnant vegetation as 
originally proposed.  
 
The section of the transfer main in the Capel River valley should preferably be located 
on cleared land, and should avoid declared, listed and significant flora.  The pipeline 
will need to cross the Capel, Ferguson, Preston, Collie and Brunswick Rivers, most of 
which are also registered Aboriginal heritage sites.  Proposed river crossings for the 
new transfer main between the Capel–Donnybrook Road and the existing Stirling 
Trunk Main should keep riparian vegetation clearing and bank disturbance to an 
absolute minimum.  The draft Watercourse Crossing Management Plan (Strategen 
2006b Appendix 3) identifies management measures which would be applied to the 
pipe crossings, as well as contingency actions.   
 
There are extensive palusplains wetlands on the Swan Coastal Plain that will be 
crossed by the pipeline.  These wetland areas have been almost completely cleared 
and developed for farmland.  Excavation of the trench for the pipeline could cause 
disturbance of acid sulphate soils (ASS).  This is acknowledged in the draft Wetland 
Management Plan (Strategen 2006b Appendix 2), which refers to an Acid Sulphate 
Soils Management Plan.  This plan, yet to be prepared, would include a soil sampling 
programme to identify the location of ASS and separate treatment of those soils 
during construction.   
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A number of other management plans proposed to be developed (Strategen 2006a 
Volume 2 Chapter 9) are relevant to activities associated with construction of the 
bores, treatment plant, storage tank and pipelines. 
 
In addition, the Water Corporation has committed to mitigate the loss of native 
vegetation from clearing as a result of the proposal's infrastructure (see Appendix 3) 
by way of an offset.  The Water Corporation's offset will involve the contribution of 
land(s) of comparable conservation value to the conservation estate using a positive 
offset ratio.  The EPA considers that the offset, in terms of conservation values and 
area to be secured and the manner in which the offset will be implemented, will need 
to be further developed in close consultation with the DEC. 

Summary  

The EPA considers that, in relation to the issue of infrastructure footprint, the 
proposal can be managed to meet the EPA’s environmental objective for the relevant 
factors provided that effective management measures are developed and implemented. 

4.5 Monitoring, management and mitigation 

Description 
As previously mentioned, a considerable amount of hydrogeological investigations 
and development of groundwater models have been undertaken or completed to 
enable impact predictions with respect to watertable drawdowns and reductions in 
streamflow as a result of the proposal and other cumulative pressures.  Recognising 
however that there is always residual uncertainty in mathematical models, particularly 
in regional models of large scale groundwater abstraction, an adaptive management 
regime will need to be in place to limit the impacts on the environment.  
 
The Water Corporation has developed a Groundwater Abstraction Management Plan 
(GAMP) which proposes to monitor changes in aquifer pressures and water tables 
against predicted drawdowns once the abstraction commences, and to apply an 
adaptive management program where modifications, reductions, or cessation of 
pumping occurs or site-specific actions are undertaken if drawdowns are greater than 
predicted or if other hydrological and biological trigger levels are exceeded.  The 
GAMP was included in the ERMP and further refined in response to the Public 
Submissions on the ERMP to attempt to provide clarification on criteria well and 
vegetation monitoring sites and inclusion of a contingency triggering process. The 
revised GAMP is included in Appendix 1 of the Water Corporation’s Response to 
Public Submissions (Strategen 2006b). 
 
The Water Corporation’s adaptive management approach focuses on the 
implementation of a range of contingency measures including: supplementation of 
flows in high risk areas, adjustment of the abstraction regime by altering the 
proportion of water abstracted from the different units of the Yarragadee formation, 
contingency measures to be developed in consultation with a monitoring review 
group, and temporary and if deemed necessary by the DoW, a permanent reduction in 
abstraction rates.  While a number of submissions have questioned the feasibility of 
temporarily and/or permanently reducing abstraction rates as contingency measures, 
the Water Corporation has confirmed in its Response to Public Submissions 
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(Strategen 2006b Section 4.14.3) that these are feasible options and would be 
undertaken, if required by the DoW. 
 
The Water Corporation has also identified the option of constructing additional 
abstraction bores to the west of the proposed wellfield as another potential 
contingency measure.  However, no investigations have been undertaken to 
demonstrate their potential effectiveness, details on when they would be required, or 
the environmental impacts of modifying the spatial extent and distribution of 
drawdowns in the Yarragadee formation from a new well field.  In absence of such 
information, the EPA has advised the Water Corporation that this component of Water 
Corporation’s adaptive management framework does not form part of the EPA’s 
assessment of the proposal and should not proceed until the necessary investigations 
and environmental impact assessment have been undertaken by the Water 
Corporation.  The alternative contingency wells would require approval under the 
RIWI Act and may require referral under the EP Act, prior to their implementation.  
 
The focus and emphasis of Water Corporation’s proposed contingency management 
measures to date has been on artificial streamflow supplementation on the Blackwood 
Plateau.  Supplementation is proposed to mitigate the impacts of drawdown and 
reduction in streamflow for a portion of the Blackwood River in the vicinity of the 
Yarragadee outcrop and Milyeannup and St John Brooks which are dependent on 
summer baseflows from the Yarragadee and Leederville aquifers.  For these areas 
flow supplementation is proposed in the event that monitoring shows that impacts 
from abstraction on stream flow rates and summer stream length are greater than that 
predicted in the ERMP.  
 
The Water Corporation has not proposed artificial streamflow supplementation, or any 
other type of mitigation contingency measure, for Poison Gully or Rosa Brook even 
though groundwater modelling undertaken to date predicts impacts in these areas from 
a combination of the proposal and regional abstraction.  

Submissions 
Submissions raised issues with respect to the feasibility and appropriateness of the 
proposed contingency actions, the feasibility of the required monitoring intensity, the 
need for independent and intensive monitoring and the uncertainties associated with 
the proposed management.  

Assessment 
The area considered for assessment of this issue is the eastern Blackwood Plateau 
where the Water Corporation considers itself to be the major contributor to drawdown 
effects and will be responsible for the management and mitigation of all groundwater 
drawdown impacts on the eastern Blackwood Plateau.  The monitoring and 
management of drawdown effects on the Scott and Swan coastal Plains and the 
Blackwood Plateau west of the Busselton Fault are discussed further in Section 6.1 – 
Governance.  
 
The EPA considers that if the proposal is approved to proceed, it should not only have 
to meet the environmental water provisions (EWPs) once they are established through 
the DoW statutory South West Groundwater Areas Water Management Plan process, 
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but also that there be no additional impacts on critical assets on the eastern 
Blackwood Plateau as a result of abstraction from the proposal and regional users.  
 
This overall objective is justifiable in view of the: 
• significant social and ecological values that the Blackwood River and 

tributaries support;  
• threats to the abundance of threatened and significant species; 
• location of these key areas in the current or proposed conservation estate; and 
• absence of adequate EWR information for the Blackwood River and tributaries. 
 
However, the EPA is concerned that the Water Corporation’s current proposed 
GAMP does not contain adequate trigger levels and may not allow the proponent to 
respond decisively and early enough to ensure that unacceptable, and potentially 
irreversible impacts do not occur to particularly important environmental values on 
the eastern Blackwood Plateau.  These areas are expected to experience impacts from 
groundwater drawdowns in the absence of management. 
 
This is further supported by the DEC’s advice to the EPA which indicates that it 
believes that the Water Corporation has not yet adequately demonstrated its capacity 
to manage any impacts or the effectiveness of any proposed management measures 
through adaptive management.  
 
While the EPA is supportive of the principle of adaptive management to protect the 
environment, it is cautious regarding practical application of adaptive management in 
all cases.  The EPA notes that the application of adaptive management in response to 
climate and land use change on the Gnangara groundwater mound has been 
significantly constrained by the need to maintain water supplies.  While some public 
water supply bores have previously been shut down in environmentally sensitive 
areas, the overall groundwater abstraction for water supplies from the mound has 
increased despite reducing rainfall.  There are also complexities where it is open to 
dispute as to whether drawdowns are due to the wellfield proposal, private pumping, 
climate change or change in land use and developments. 
 
If the proposal is to approved to proceed, all the issues discussed below would need to 
be addressed in detail as requirements on the proponent and DoW. 
 
Requirements under which the implementation of the proposal could be 
considered/proceed 
The EPA has previously mentioned the need for the Water Corporation's monitoring 
and adaptive management plan to be extremely rigorous, and should be fully 
transparent to confirm actions are being undertaken before adverse environmental 
impacts occur. The EPA considers that if the proposal is to be implemented under 
such a plan then the EPA’s objectives for groundwater dependent ecosystems would 
be met.  
 
The Water Corporation’s proposed adaptive management and the GAMP should 
therefore be developed and implemented to: 
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• ensure no additional environmental impacts from the proposal; 
• ensure no adverse impact on the critical assets or threatened species; and 
• achieve a no net loss in ecological value, function and health of GDEs. 

 
This effectively means that there should be no reduction in the permanent summer 
stream length, baseflows and depth of pools in summer in the Blackwood River 
tributaries, as a result of the proposal and local abstraction.  For the Blackwood River, 
the linkages and water quality of pools and the ecological and social values that it 
supports should be maintained.  
 
Evaluation of Water Corporation’s proposed contingency measures 
The Water Corporation’s GAMP will require further revision to incorporate the 
EPA’s objective to see no additional impacts on the Blackwood River and its 
tributaries.  Specifically, the trigger levels and timing of contingency measures will 
need to be further revised and be based on ensuring contingency measures are 
implemented as soon as monitoring indicates a potential for environmental harm and 
absolutely prior to potential impacts such as a reduction in summer stream length 
occurring.  For Milyeannup and St John Brooks, the GAMP will need to be modified 
to ensure there is no reduction in the summer baseflows and that the full stream length 
and depth of summer pools, particularly at Barrabup and Workmans Pools are 
maintained at current levels.  For the Blackwood River downstream of Milyeannup 
Brook, the requirement should be on maintaining sufficient flows for summer pool 
depth and water quality.  
 
The EPA also considers that the site-specific contingency measures will need to be 
expanded to apply to both Poison Gully and Rosa Brook.  Based on the results of the 
Water Corporation’s groundwater modelling, Poison Gully is likely to experience 
significant impacts from a combination of Water Corporation and future private 
abstraction in terms of the contraction of the wetland area and a reduction in surface 
flow.  However, due to the geomorphology of Poison Gully, it is noted that 
streamflow supplementation as proposed for Milyeannup and St John Brooks may be 
a more difficult contingency to implement, especially if there is a potential for 
supplementation flows to contribute to recharge rather than streamflow.  Should 
further investigations show stream supplementation to be impractical for Poison Gully 
then alternative contingency measures would need to be developed in consultation 
with the DEC and the DoW and implemented by the Water Corporation.  Given the 
floristic and faunal values of Poison Gully, innovative engineering measures would 
need to be used to ensure there is no loss in the extent of the lower wetland area, 
summer stream length or a reduction in summer base flows.  The EPA has 
recommended a condition (Condition 8-2) to require mitigation of Poison Gully that 
builds on Water Corporation’s commitment. 
 
Also, due to the uncertainties in the interpretation of the groundwater modelling and 
impact predictions for Rosa Brook, the location of this area in the proposed 
conservation estate (the lower reaches are in the proposed Butler National Park) and 
the values it contains as a summer refuge for fish and freshwater crayfish fauna in the 
lower reaches, it is recommended that site-specific contingency measures be 
developed, in conjunction with the DEC and DoW, and be implemented by the Water 
Corporation.  
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With respect to the issue of flow supplementation, a number of submissions have 
highlighted the potential risks and uncertainties associated with flow supplementation 
as a means of mitigating impacts on in-stream aquatic values.  Submissions also 
indicated that no examples of successful projects were provided to support the case 
for supplementation.  The Water Corporation has addressed the uncertainties raised in 
the submissions to some extent by undertaking a desktop review of the feasibility of 
supplementation (Strategen 2006b Appendix 5).  This preliminary work has examined 
the potential yields required, identified potential sites and supplementation flow rates 
and undertaken groundwater modelling to predict impacts of abstraction on the water 
table.  
 
A major focus in the Water Corporation’s development of contingency measures has 
been on streamflow supplementation given that it is likely to be the first course of 
action to b e implemented, in its hierarchy of contingency actions.  It is critical 
therefore that further site-specific investigations and details be provided to describe 
the manner in which streamflow supplementation will occur and the operating limits 
and performance criteria to apply to such a scheme.  This information will be 
necessary to enable the Independent Specialist Review Group (further described 
below), DoW and DEC to undertake a review of the design of the supplementation 
schemes and to improve the confidence in the capacity of the scheme to meet required 
environmental outcomes.  Further work and investigations needs to be undertaken in 
the following areas: 

• detailed design, and site selection for the Blackwood River, St John Brook, 
Milyeannup Brook, Poison Gully and Rosa Brook; 

• definition of trigger levels and response strategies; 

• assessment of impacts of supplementation drawdown once sites are selected; 

• define timing of and flow rate of supplementation to mimic natural flow regime; 

• analysis of flows requirements to mitigate the full impacts of the proposal and 
regional use; 

• define water quality parameters to be met and water treatment methods required; 
and 

• development of trigger levels against which to monitor potential impacts of 
supplementation and to ensure appropriate action and/or modifications to water 
flow supplementation is initiated.  

 
The EPA also considers that alternative and innovative methods of implementing site-
specific contingency measures should be investigated and developed to protect GDEs.  
This is particularly relevant for Poison Gully where streamflow supplementation may 
be found to be impractical or unsuitable.  
 
Further development of trigger levels 
Two further areas of the Water corporations’ GAMP which require further revision 
and development include defining more robust and quantitative trigger levels and 
setting out in unambiguous and measurable terms the connection between the trigger 
levels and contingency actions.  
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Based on the current GAMP, there are some uncertainties in the timeframes attached 
to implementing the contingency actions once a trigger level(s) is exceeded.  This 
applies to when the contingency action would be implemented and for how long it 
would be applied for.  Further revision of the GAMP should occur to reduce 
ambiguity in the contingency actions and improving the immediacy of implementing 
contingency actions once early warning triggers are exceeded.  The decision-making 
tree in the GAMP should be documented in sufficient detail to allow Water 
Corporation to respond to a trigger level decisively and early enough to ensure that 
impacts to GDEs are absolutely avoided.  
 
The EPA considers the proposed trigger levels to be preliminary at this stage and will 
need to subject to further review and studies.  Further work is required to ensure they 
incorporate ongoing baseline monitoring, environmental water requirement studies 
and review by the DoW, DEC and other suitably qualified independent experts.  The 
trigger levels will also need to be modified to not only relate to predicted impacts in 
the ERMP but also reflect the EPA’s requirement for no additional impacts on the 
critical assets on the Blackwood Plateau and the DoW’s EWRs/EWPs.   
 
The EPA notes the advice of the DEC which suggested that baseline monitoring will 
have to be undertaken over an adequate time period and be widespread, rigorous and 
statistically robust.  In this regard, the EPA notes that if the proposal is approved for 
implementation, considerable time should be available during the construction of the 
infrastructure components and prior to the commencement of abstraction (anticipated 
to occur in 2009) to undertake the necessary further monitoring and targeted studies.  
This would allow time to carryout thorough investigations and further baseline data 
acquisition in order to establish robust trigger levels against which to monitor 
potential impacts and inform management and ensure appropriate management action 
is initiated early enough to prevent environmental harm. 
 
Developing well researched and scientifically robust trigger levels is likely to be a 
technically complex and specialised exercise.  The process for developing the trigger 
levels will also need to be highly consultative and transparent.  The EPA recommends 
that an Independent Specialist Review Group (ISRG) comprising of specialists in 
hydrogeology, groundwater dependent ecosystems and groundwater allocation policy 
and with an independent chairperson, be established to provide expert direction and 
review in this process.   
 
In terms of the development of the proponent’s adaptive management framework, the 
EPA considers the role of the ISRG should be to:  
 

• review and provide advice on the proponent’s baseline information acquisition 
and investigation program (recommended condition 6-1);  

• review the proponent’s development of trigger levels for inclusion in a yet to 
be developed Groundwater Adaptive Management Plan (EPA recommended 
condition 7-1); 

• review and provide advice on other aspects of Water Corporation’s adaptive 
management program, including the proposed contingency measures and site-
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specific management and mitigation plans (recommended conditions 8-1 and 
8-2); 

• interact with the DEC and the DoW on the above; and 
• advise the Ministers for the Environment and Water Resources, through the 

EPA on the adequacy of the proponent’s adaptive management regime and the 
GAMP.  

 
In addition to the development of the Water Corporation’s adaptive management 
regime, the EPA considers the ISRG should also have a role with respect to the 
implementation of the proposal. Specifically, this should be to:  
 

• advise the Minister for the Environment and the Minister for Water Resources, 
through the EPA on the proponent’s implementation of the Groundwater 
Adaptive Management Plan, focusing on the effectiveness of the adaptive 
management framework and achievement of environmental outcomes, in the 
context of total water use in the region; 

• interact with the DoW and the DEC during its review; and 
• provide a report on the Group’s findings. The report will examine the 

effectiveness of the proponent’s adaptive management and identify 
adjustments and improvements required to the proponent’s Groundwater 
Adaptive Management Plan and where appropriate, recommend alternative 
approaches to management for the next reporting period taking into account 
future growth in groundwater water use, and climate trends. 

 
The Group’s report should be submitted every five years with an initial report being 
submitted within the first two years following the commencement of Water 
Corporation’s groundwater abstraction. The EPA considers that an independent 
person should chair the group with the DoW responsible for the resourcing of the 
operations and functions of the Group.  
 
The EPA has recommended conditions 6, 7 and 8 in Appendix 3 to ensure that a 
rigorous and transparent adaptive management framework is developed by the 
proponent prior to the commencement of groundwater abstraction.  The EPA has also 
recommended a procedure be attached to the conditions in relation to the 
establishment and role of the Independent Specialist Review Panel. 

Summary  

The EPA considers that, in relation to the factor of monitoring, management and 
mitigation, the proposal is capable of being managed to meet the EPA’s 
environmental objective for this factor provided that the additional requirements 
outlined above are adopted and imposed on the Water Corporation. 

4.6 Environmental principles 
In preparing this report and recommendations, the EPA has had regard for the object 
and principles contained in s4A of the Environmental Protection Act (1986).   
 
The principles that have particular relevance to this proposal are: 
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• The precautionary principle  

• The principle of intergenerational equity  

• The principle of the conservation of biological diversity and ecological integrity  
 
The EPA has taken a precautionary approach to the assessment of this proposal.  It 
has placed protection of significant environmental values as a primary requirement of 
effective adaptive management of the proposal being adopted by the proponent.  In 
addition, the EPA has reviewed the cumulative implications of water use in the 
region, beyond that proposed by the Water Corporation, and has cautioned against 
further substantial use of the region’s groundwater resources at this time.  
Comprehensive monitoring of water resource and environmental values is essential 
for both the credible implementation of the adaptive management regime and water 
allocation decisions by the DoW in the long-term. It is imperative that this work be 
lead by the DoW as the agency with primary responsibility for water resource 
management in the State.  

5. Conditions and Commitments 
Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the 
Minister for the Environment on the environmental factors relevant to the proposal 
and on the conditions and procedures to which the proposal should be subject, if 
implemented.  In addition, the EPA may make recommendations as it sees fit. 
 
In developing recommended conditions for each project, the EPA’s preferred course 
of action is to have the proponent provide an array of commitments to ameliorate the 
impacts of the proposal on the environment.  The commitments are considered by the 
EPA as part of its assessment of the proposal and, following discussion with the 
proponent, the EPA may seek additional commitments. 
 
The EPA recognises that not all of the commitments are written in a form which 
makes them readily enforceable, but they do provide a clear statement of the action to 
be taken as part of the proponent’s responsibility for, and commitment to, continuous 
improvement in environmental performance.  The commitments, modified if 
necessary to ensure enforceability, then form part of the conditions to which the 
proposal should be subject, if it is to be implemented. 

5.1 Proponent’s commitments 
The proponent’s commitments as set out in the ERMP and subsequently modified, as 
shown in Appendix 3, should be made enforceable.  These include: 

• Environmental surveys 

• Construction Environmental Management Plan  

• South West Yarragadee Water Supply Sustainability Report 

• Environmental Protection offset 

• Environmental Investigation offset 

• Land offset 
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• Poison Gully artificial supplementation investigation 

5.2 Recommended conditions 
Having considered the proponent’s commitments and information provided in this 
report, the EPA has developed a set of conditions that the EPA recommends be 
imposed if the proposal by Water Corporation to construct and operate the South West 
Yarragadee Water Supply Development is approved for implementation.  These 
conditions are presented in Appendix 3.  Matters addressed in the conditions include 
the following: 
 

a) that the proponent shall fulfil the commitments in the Consolidated Commitments 
statement set out as an attachment to the recommended conditions in Appendix 3; 

b) a baseline information acquisition and investigation program, to acquire and 
establish a comprehensive baseline of bio-physical and hydrological conditions for 
groundwater dependent ecosystems on the Blackwood Plateau; 

c) a groundwater adaptive management plan, which protects the values of 
groundwater dependent ecosystems on the Blackwood Plateau, Scott Coastal Plain 
and swan Coastal Plain from effects of the proposal; 

d) site-specific mitigation and management plans for the Blackwood River, St John 
Brook, Milyeannup Brook, Poison Gully and Rosa Brook; and 

e) establishment of an Independent Specialist Review Group to provide direction on 
the development of the baseline information acquisition and investigation 
program, monitoring activities, trigger levels and adequacy of response 
mechanisms, and management plans, and to report periodically to the Ministers 
for the Environment and Water Resources through the EPA. 

 
It should be noted that other regulatory mechanisms relevant to the proposal are: 

• Licence under Part V of the Environmental Protection Act; 

• Groundwater licence under the Rights in Water and Irrigation Act; 

• Water removal permit under the Conservation and Land Management Act; and 

• Approval under the Environment Protection and Biodiversity Conservation Act 
(Commonwealth) 

6. Other Advice 
The Water Corporation’s proposal cannot be considered in isolation from other 
current and future groundwater users. However, the nature of the links and the 
mechanisms for control and management across the South West region are not 
uniform.  For instance, there is very little abstraction from the South West Yarragadee 
aquifers on the Blackwood Plateau, where the Water Corporation plans to develop its 
wellfield, whereas there is already substantial abstraction from the Yarragadee and 
also Leederville Formations on the Swan Coastal Plain and this is expected to more 
than double over the next 30 years.   
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The EPA has considered the proposal in the context of current and predicted future 
groundwater abstraction, to ensure that environmental values, many of which are also 
social values, are protected in the long-term.  Resource management planning and 
regulatory control are crucial in meeting this goal.  These two issues are discussed 
under Other Advice because parties other than the Water Corporation are 
fundamentally involved, especially the Department of Water and Department of 
Environment and Conservation. 
 
The National Water Initiative signed by the Western Australian Government in 2006 
requires that water resources are subject to statutory management plans and that these 
plans are binding.  The current Rights in Water and Irrigation Act (RIWI Act) 
provides for statutory management plans but they are not binding on the resource 
manager.  The EPA is of the firm view that the new water resource management 
legislation being prepared to replace the RIWI Act should establish a framework 
which meets the requirements of the National Water Initiative. 
 
A crucial part of the precautionary position taken by the EPA is to take more time to 
measure and understand how the aquifer system and its components are responding to 
change, and to make decisions on capacity to adapt to change in the most informed 
manner.  A similar approach needs to be taken by the DoW in relation to licencing 
decision and setting of allocation limits. 

6.1 Regulatory control and regional water use 
Role of Department of Water  
The Water Corporation’s proposed 45GL/year abstraction requires a licence which is 
currently being assessed by the DoW.  If Water Corporation’s licence application is 
approved, a monitoring and management framework will be included as conditions on 
the Water Corporation as part of the DoW license.  
 
Together with stringent conditions placed on the Water Corporation’s proposal, a 
rigorous governance regime is required to be developed and implemented by the 
DoW.  This is particularly relevant for areas where the groundwater resource is at risk 
from multiple pressures including abstraction from the Water Corporation proposal, 
private abstraction, agricultural land uses such as plantations, and climate change.  
The governance regime should aim to ensure there is an adequate and sophisticated 
regional monitoring network in place to detect impacts from a range of pressures, 
determine trends, take appropriate management action on reduced extraction (if 
necessary) and provide for public reporting on the condition of the water resource, 
whether EWPs are being met and the health of key GDEs. 
 
The DoW is the agency with primary regulatory control of and responsibility for 
water resource management in the State. The DoW has the capacity, through a 
combination of statutory management plans and licence conditions, to: 

• ensure that regional water use and water allocations decisions are undertaken 
within environmentally sustainable limits;  

• avoid undesirable groundwater resource changes/trends and unacceptable 
impacts on GDEs. 
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• ensure established EWPs are being met and environmental and social values 
protected  

• that a monitoring, management and reporting regime is in place for water 
levels, water use, impacts on high value GDEs and critical assets and impacts 
on the environment from water use, in general.  

 
The role of the DoW with respect to the development of the South West Areas 
Groundwater Management Plan, water use and allocation, regional monitoring and 
management and reporting is further discussed below. 
 
Regional Water Use and Water Allocation 
Abstraction of groundwater or diversion of surface water in the South West region is 
subject to licence issued by the DoW under the Rights in Water and Irrigation Act 
1914.  Under that Act, the Bunbury, Busselton-Capel and Blackwood Groundwater 
Areas have been declared to give effect to groundwater control in the region. 
 
The DoW is preparing a sub-regional groundwater management plan for the 
Blackwood, Busselton-Capel and Bunbury groundwater areas that addresses the needs 
of all users, including the environment, existing licences (including public water 
supplies) and the potential requirements of future development.  This plan is 
independent of the decision on the Water Corporation’s proposal to access the 
Yarragadee aquifer as it will cover all the groundwater resources in the south west 
region.  The Water Corporation proposal must be consistent with this Plan.  The draft 
groundwater management plan is likely to be finalised and released for public 
comment during 2007.  The DoW intends that this plan will become a statutory plan, 
under new water management legislation presently being drafted. The EPA supports 
this intent. 
 
The DoW has advised that the current allocation from the South West Yarragadee 
aquifer is 90 GL/yr, however, it is currently reviewing unused allocations and 
anticipates that current allocations will be reduced to at least less than 73 GL/yr.  This 
will still be about 28 GL/yr more than the estimated current use.  If the Water 
Corporation is granted a 45 GL/yr allocation, total allocation would be 118 GL/yr 
which is within the current allocation limit for the Yarragadee Aquifer of 120 GL/yr.  
The EPA understands that this allocation limit has not been derived with any detailed 
analysis of the potential environmental impacts, and therefore, cannot at this stage be 
considered an environmentally sustainable allocation limit. 
 
Reference has been made in section 4.1 of this report of the EPA’s concerns about 
expansion of existing allocations up to the 120 GL allocation limit for the South West 
Yarragadee aquifer.  Further concern has also been raised about further allocations on 
the west Scott Coastal Plain.  The EPA has examined not only the potential impacts 
arising from the Water Corporation’s proposal but also cumulative implications 
arising from other water use in the region as well as broader threats to the significant 
environmental values in the region.  The EPA notes in particular that current 
allocation from the South West Yarragadee aquifer is about 30 GL/yr more than 
current use.  Groundwater modelling carried out for the assessment has also shown 
that increased private abstraction, particularly on the Scott Coastal Plain, could cause 
significant, unacceptable and possibly irreversible environmental impacts, based on 
current information.   
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The EPA recommends that, should the proposal proceed, no further significant private 
allocations be made from the Yarragadee aquifer until the DoW’s South West 
Groundwater Areas Water Management Plan has been completed and more rigorous 
environmental water provisions have been set to ensure the environment of the region 
is adequately sustained. 
 
The EPA also recommends that no further significant private allocations be made 
from the Leederville aquifer or from the Lesueur Sandstone beneath the west Scott 
Coastal Plain until the DoW’s South West Groundwater Areas Water Management 
Plan has been completed and more rigorous environmental water provisions have 
been set to ensure the environment of the region is adequately sustained.   
 
The EPA does not support the South West Yarragadee wellfield proposal proceeding 
if further significant allocations are proposed from these aquifers prior to the above 
recommendations being adopted by Government.  
 
Given that there remains a substantial amount of the Yarragadee aquifer allocated but 
not yet used, and consistent with the EPA’s concern that current information suggests 
that the potential impacts of even 120 GL/yr abstractions from the South West 
Yarragadee aquifer may be environmentally unsustainable, the EPA recommends that 
the Department of Water should continue to review unused portions of existing 
allocations. 
 
Regional monitoring and management needs 
During the assessment process, it became evident that increased monitoring, 
management and regulation will be required to not only regulate the Water 
Corporation proposal, but also address the potential effects from the anticipated 
growth in regional water abstraction.  
 
At a regional level a key issue for management and mitigation of impacts arising from 
the Water Corporation’s proposal and regional abstraction will be the capacity to 
detect impacts and to distinguish their causes.  It is acknowledged that current 
regional abstraction and their hydrological impacts have been monitored at increasing 
frequency over the past decade and progressive investigations have added to the 
monitoring network and available data.  However, the monitoring network will need 
to target specific areas and also expand across the region to provide a better 
understanding of the variation in watertables and aquifer pressures, the relationships 
between the various aquifers and potential impacts on GDEs. 
 
This is particularly relevant to the GDEs located on the Scott and Swan Coastal 
Plains, where the Yarragadee and Leederville aquifers are expected to supply 
increasing large volumes of water for regional needs and where the Water 
Corporation is likely to be a relatively minor contributor to drawdown impacts.  
However, there are significant environmental constraints to increasing abstraction in 
the region.  Mention has previously been made about the Blackwood Plateau west of 
the Busselton fault, where pumping from the Lesueur sandstone and Leederville 
aquifers to supply regional needs could have potential impacts on the important 
Reedia wetlands.  
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For these areas increased monitoring and management will be required under both 
current conditions and future regional abstraction.  If the Water Corporation proposal 
to abstract 45 GL/yr proceeds, the need to increase monitoring and management 
would be even more important than it is now.  
 
Should the proposal proceed, and in the absence of a Statutory Groundwater 
Management Plan for the South West groundwater areas, the EPA has identified the 
need for the DoW to be the lead agency for coordinating the establishment of an 
overall monitoring and adaptive management program.  The DoW should be 
adequately resourced to undertake this task.  The EPA believes this is required given 
the range of pressures on the groundwater resources and the complexity and range of 
different monitoring programs and requirements.  It is envisaged that this program 
may form part of the South West Groundwater Areas Management Plan once the 
planning process has been completed and the Plan is finalised.  
 
The overall monitoring program should be based on acquiring and rationalising 
information from the various tiers of monitoring including: 

• the DoW’s own regional ground and surface water monitoring network. As 
indicated above, the EPA has identified the need for this network to be 
expanded and resourced both in extent of the network and the intensity and 
frequency of monitoring; 

• Water Corporation’s monitoring of the impacts of it own proposal, which would 
be required to be undertaken as part of any statutory approvals issued under the 
Environmental Protection Act 1986 and the RIWI Act; 

• monitoring required by large water users, particularly those that have the 
potential to impact on EWP criteria sites; and 

• monitoring undertaken by the DEC as land managers of the State Forest and the 
conservation estate.   

 
The information to be acquired through the above should be used by DoW to:  

• identify changes and trends in groundwater levels, streamflow and water quality 
and resource use;  

• ensure that the potential impacts on high value groundwater dependent 
ecosystems can be identified early and readily rectified; 

• where impacts on GDEs are observed or likely to occur, be able to identify the 
most likely causes and pressures;  

• identify potential unacceptable impacts and forecast changes in the levels of 
risk to GDEs; and 

• inform management, regulation and allocation decisions. 
 
The Water Corporation, the DEC and the Conservation Commission, as the vesting 
authority for the majority of the lands in the region, should participate in the 
development of the monitoring framework. 
 
The task of ensuring that the monitoring programme is appropriate and 
comprehensive and the acquisition of information through further investigation is 
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adequate, will be substantial and challenging.  The EPA recommends that an 
independent group, comprising nationally recognised experts in water resources 
assessment and management and water dependent environmental systems, be 
established to advise jointly the Ministers for the Environment and Water Resources, 
on the establishment of the adaptive management program and to audit and report on 
the performance of the program when implemented.  With a rigorous and transparent 
adaptive management program in place, the EPA considers the wellfield proposal 
could be implemented. 
 
Implementation of the proposal should also be subject to stringent environmental 
conditions relating to the obtaining of environmental information and development 
and implementation of rigorous management plans for areas containing significant 
environmental values.  These should seek to complement conditions which would be 
applied to any licence issued for the proposal under the Rights in Water and Irrigation 
Act 1914. The EPA’s recommended conditions, including the proponent’s 
commitments, are set out in Appendix 3 and summarised in Section 4. 
 
There will also be the need for the delivery of responsibilities between the 
Environmental Protection Act and the Rights in Water and Irrigation Act in respect of 
approvals should the project proceed, to be complementary.  The EPA has been 
advised by the DoW that the groundwater licence would not be issued for some time, 
so there is the opportunity for the licence conditions to be informed by the 
investigations and plans required by recommended conditions under the 
Environmental Protection Act. 
 
Reporting regime  
The EPA recommends that a reporting regime be established whereby the DoW 
reports annually on: 

• changes and trends in ground and surface water resources; 

• monitoring of EWPs and other high value GDEs; 

• impacts and performance of Water Corporation’s proposal (as a significant 
water user);  

• management and regulatory actions taken; and 

• significant allocation and licensing decisions. 
 
These reports should be published widely by the DoW. 
 
The EPA notes that the Water Corporation has proposed commitments to establish a 
South West Yarragadee Monitoring Review Group and to prepare annual 
Sustainability Reports on the project.  The EPA believes that it is commendable for 
the Water Corporation to ensure that the community is informed about the effects of 
its proposal, there is also a much larger context within which the proposal needs to be 
considered.  This is one of the bases for this assessment. Another is the regulatory 
relationship between the Water Corporation and the DoW.  It is for these reasons that 
the EPA has made the above recommendations, despite the commitments. 
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6.2 Other water supply issues 
One of the major issues raised in submissions was the need for development of the 
Yarragadee water resource rather than alternative sources, including waste water 
recycling and reuse, and also improved demand management.   
 
The Environmental Protection Act obliges the EPA to consider the proposal that is 
referred and upon which the decision to assess has been made.  Although the Water 
Corporation has indicated that a second desalination plant is the alternative to this 
proposal and a level of assessment of ERMP has been set, it has not progressed the 
desalination proposal to the point where it could be considered as an alternative, 
especially if the additional source has to be providing water into the IWSS by the end 
of 2009.  Waste water recycling and reuse is still only at a smaller scale trial stage.  
The EPA has provided advice (Bulletin 1199) on the way forward to examining and 
developing this potential water resource (EPA 2005b). 
 
A key driver for this timeframe is the Water Corporation’s interpretation of meeting 
the State Water Strategy’s objective in relation to system reliability, which includes 
restriction policy.  The Corporation has set an internal policy goal of having no more 
than a 1 in 200 year likelihood of total sprinkler bans, which is considered by the 
Corporation to represent a “very small likelihood”.  While the argument is primarily 
aimed at avoiding significant economic impacts which could result from total 
sprinkler bans, this policy goal essentially trades off economic gains against 
environmental impacts arising from the need for increased capacity in and supplies to 
the IWSS.  The EPA views this low level of total restrictions as unrealistic in the 
south west of WA, which experiences a Mediterranean climate and where rainfall has 
declined over recent decades at a greater rate than almost anywhere in the world.  
Further declines in long-term rainfall will reduce the water resources available to be 
used on a sustainable basis.  This is already the experience on the Gnangara Mound 
(EPA 2005a) 

7. Conclusions 
The EPA has formed the following conclusions in relation to the assessment of the 
proposal by Water Corporation to construct and operate the South West Yarragadee 
Water Supply Development: 

• The Water Corporation has undertaken extensive work to assess the likely 
environmental impacts of its proposed South West Yarragadee aquifer 
wellfield.  This has built on work previously undertaken by the DoW over more 
than 20 years.  The DoW has advised that it generally considers the interpreted 
modelled drawdowns to be as sound a prediction as possible, based on the 
currently available information and knowledge. 

• To address predicted impacts of the proposal, the Water Corporation has 
committed to monitor actual changes in aquifer pressures and groundwater table 
levels against the predicted drawdowns once the wellfield has commenced, and 
to apply an adaptive management approach which includes modifying, reducing 
or ceasing pumping if drawdowns are greater than predicted and pose 
significant environmental risks. 
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• Notwithstanding these commitments, the EPA considers there remain 
considerable residual risks to environmental values if the proposal proceeds.  
This is particularly the case if declines in the water table are greater than 
predicted, further declines in rainfall or recharge occur in the region beyond that 
assessed or adaptive management plans, including supplementation, are not 
fully successful. 

• The EPA considers it would be preferable for a proposal with such significant 
public benefit and potential environmental impacts not to have to proceed 
reliant on an adaptive management approach which needs to be built on 
improved site specific knowledge and demonstrated effectiveness.  Noting 
however, the advice of the DoW that the predicted drawdowns are as sound a 
prediction as possible, based on current information and knowledge, the EPA 
acknowledges that this may be necessary in this case. 

• If the wellfield is approved to proceed, the monitoring and adaptive 
management plans to be developed and implemented will need to be extremely 
rigorous, and should be highly transparent, to confirm that actions are being 
undertaken before detrimental environmental impacts occur. 

• Implementation of the proposal should also be subject to stringent 
environmental conditions relating to the further acquisition of baseline 
environmental information, and the development and implementation of 
rigorous management plans for areas containing significant environmental 
values.  These should seek to complement conditions which would be applied to 
any licence issued for the proposal under the Rights in Water and Irrigation Act 
1914. The EPA’s recommended conditions, including the proponent’s 
commitments, are set out in Appendix 3 and summarised in Section 4. 

The EPA has also provided Other Advice on the following matters: 

• The proposal, should it proceed, will require approvals under the Environmental 
Protection Act and the Rights in Water and Irrigation Act.  

• The DoW, as the nominated statutory water resource manager for the state, will 
need to assume a central role in ensuring the adaptive management approach 
and monitoring regime is comprehensive and effective.  This should take 
account not only of the Water Corporation’s activities but also other water users 
in the region.  The statutory Groundwater Management Plan to be established 
for the region by the DoW must therefore accommodate the requirements for 
adaptive management.  The Conservation Commission, as the major land owner 
in the region, will also need to be involved in advising on and reviewing the 
monitoring framework and the adaptive management plan.  

• The EPA has examined not only the potential impacts arising from the Water 
Corporation’s proposal but also cumulative implications arising from other 
water use in the region as well as broader threats to the significant 
environmental values in the region.  The EPA notes in particular that current 
allocation from the South West Yarragadee aquifer is about 30 GL/yr more than 
current use.  Groundwater modelling carried out for the assessment has also 
shown that increased private abstraction, particularly on the Scott Coastal Plain, 
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could cause significant, unacceptable environmental impacts, based on current 
information.   

• If the proposal is approved to proceed, the EPA therefore recommends that no 
further significant private allocations be made from the Yarragadee aquifer or 
from the Leederville and Lesueur Sandstone aquifers beneath the west Scott 
Coastal Plain until the DoW’s South West Groundwater Areas Water 
Management Plan has been completed, including more rigorous environmental 
water provisions, and the actual impacts of the Water Corporation’s wellfield 
have been monitored and assessed.   

• The EPA considers the South West Yarragadee wellfield proposal could 
proceed provided no further significant allocations are made from these aquifers 
prior to the South West Groundwater Areas Water Management Plan being 
completed and approved, and the impacts of the proposed wellfield have been 
monitored and assessed. 

• As mentioned above, monitoring and management will be an important 
requirement under those conditions.  The EPA recommends that an Independent 
Specialist Review Group, comprising nationally recognised specialists in water 
resources assessment and management and ecosystems and an independent 
chair person, be established to advise the EPA and the Ministers for the 
Environment and Water Resources, on the establishment of the adaptive 
management plan and to audit and report on the performance of the plan when 
implemented.  With such a group contributing to a rigorous and transparent 
monitoring program and adaptive management plans, the EPA considers that 
the South West Yarragadee wellfield proposal could be implemented. 

• Furthermore, and consistent with the EPA’s concern that current information 
suggests that the potential impacts of 120 GL/yr abstractions from the South 
West Yarragadee aquifer may be environmentally unsustainable, the EPA 
recommends that the DoW should continue to review unused portions of 
existing allocations. 

• The EPA views the Water Corporation’s water restriction policy, and 
particularly its policy position of a 1 in 200 year likelihood of total sprinkler 
bans, as unrealistic given our current and predicted future climatic conditions. 

8. Recommendations 
The EPA submits the following recommendations to the Minister for the 
Environment: 

1. That the Minister notes that the proposal being assessed is for the Water 
Corporation to construct and operate a 45 GL/year wellfield near Jarrahwood on 
the eastern Blackwood Plateau and to convey that water to the Integrated Water 
Supply Scheme. 

2. That the Minister considers the report on the key environmental factors and 
principles as set out in Section 4; 
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3. That the Minister notes the Other Advice that the EPA provides in Section 6 in 
relation to overall water resource management in the region; 

4. That the Minister notes that the EPA has concluded that the proposal should 
only be implemented if  

•  a rigorous and transparent monitoring program and adaptive environmental 
management plan is established and implemented; 

•  further significant water allocations from the Yarragadee aquifer and on 
the west Scott Coastal Plain only occur after the DoW’s South West 
Groundwater Areas Water Management Plan is approved; and  

•  there is satisfactory implementation by the proponent of the recommended 
conditions set out in Appendix 3, and summarised in Section 5, including 
the proponent’s commitments. 

5. That the Minister imposes the conditions and procedures recommended in 
Appendix 3 of this report. 
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