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1.0 Introduction 

1.1 Site Context 

This desktop surface water assessment has been prepared by AECOM Australia Pty Ltd (AECOM) on 
behalf of Neoen Australia Pty Ltd (the applicant) (Neoen) in relation to a planning permit application for 
the development and use of a Renewable Energy Facility (solar) within the district of Goorambat.  

The solar farm site is located approximately 215 kilometres to the northeast of the Melbourne Central 
Business District within the Rural City of Benalla and the project is referred to as the Goorambat East 
Solar Farm (the Project). The location of the site is shown in Appendix A.  

The purpose of the Renewable Energy Facility (solar) is to supply electricity generated from solar 
radiation into the National Energy Market. The Project is expected to have a network capacity of up to 
250 Megawatts (MW) provided by solar photovoltaic (PV) panels/modules.  

1.2 Scope of Work 

The following tasks have been undertaken in preparing this surface water assessment: 

 Identify all waterways, watercourses and waterbodies within and adjacent to the study area using 
publicly available mapping and databases. 

 Identify the environmental values related to the surface water environment. 

 Assess the baseline water quality, hydrological and geomorphic characteristics of the surface 
water environment. 

 Determine potential changes to stormwater discharging from the site resulting from development 
of the solar farm. 

 Provide a high-level review of flooding for the site. 

 Assess qualitative potential impacts from the project (through discharge of stormwater) on the 
surface water environment (soil erosion/loss, water quality, stream flows, stream geomorphic 
stability). 

 Identify strategies to minimise and manage any adverse impacts resulting from the discharge of 
stormwater from the site to the surface water receiving environment. 

 Application for development conditions with the Goulburn Broken Catchment Management 
Authority. 

The assessment is based on desktop investigations and no site inspection has been undertaken. 
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2.0 Existing Waterways and Surface Water Features 

2.1 Site Features 

The site is currently used for cropping and has generally flat terrain with shallow water courses. The 
site has pre-European wetlands and numerous farm dams which capture local surface runoff. There 
are also several farm tracks.  

Data provided on the Goulburn Broken Catchment Management Authority (GBCMA) website indicates 
that there are two designated waterways that bisect the site (see Appendix A).  

Preliminary advice from GBCMA on designated waterways is included in Appendix B. It is anticipated 
that this preliminary advice from GBCMA will be formalised shortly.   

Flood maps available on the GBCMA website indicating the extent of the one per cent (1%) Annual 
Exceedance Probability (AEP) storm event are provided in Appendix A. 

2.2 Catchment Overview 

The site is located to the north of the Broken River, one of the main tributaries to the Goulburn River. 
This section of the Broken River flows westward across riverine plains and joins the Goulburn River 
south of Shepparton. When flowing at its maximum capacity, the Broken River is the fastest river in 
Australia, however over summer-periods the flow falters, revealing to deep pools joined by thin runs, 
and in droughts it reduces further to isolated water holes. While it is natural for the river to experience 
significantly reduced flows during summer months, ongoing and severely-reduced flows seriously 
compromise the health of the Broken River. 

Most of the Broken River Basin has been cleared for agriculture which supports grazing in the south, 
and mixed cereal and livestock farming in the central region.  A large part of the northern section of the 
Basin is within the Goulburn-Murray Irrigation District, with irrigation for fruit growing, dairying and 
livestock production. 

Reliability of rainfall varies notably over the catchment. Streamflow within the Broken River Basin is 
extremely variable over the seasons of the year, and between years.  The three months July to 
September account for over half of average annual flow. 

The Broken Creek has been identified as a priority waterway and is listed on the Directory of Important 
Wetlands in Australia. The proximity of Broken Creek to the site is indicated in Appendix A. 

2.3 Flood Characteristics 

While there is significant flooding in the local area from the Broken River, flood information available 
on the GBCMA website indicates that the site is subject to minimal flooding during the one per cent 
AEP storm event Waterway condition. The extent of flooding is indicated in Appendix A. 

2.4 Water Quality 

Water quality within the catchment varies considerably with good quality runoff from alpine regions. 
The clearing of native vegetation and the introduction of agriculture has resulted in increased nutrients 
in most waterways. Other factors contributing to poor water quality include turbidity, suspended 
sediments, biocides, acidity and temperature.  
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2.5 Waterway Condition 

The changes in land use within the catchment have most likely increased volumetric runoff which can 
result in increased scour and erosion of waterways.  

The GBCMA has indicated in preliminary advice to Neoen that there are two designated waterways on 
the site (see Appendix B). These designated waterways are ephemeral and aerial photography 
indicates there is no instream vegetation.     

There are also several constructed farm drains or irrigation channels on the site, however these are 
not recognised by the CMA and do not require a permit to construct over.  

There is also a pre-European wetland that covers a portion of the northern part of the site (see 
Appendix A). However aerial photography indicates the site is now fully used for agricultural purposes 
with no indication of remnant vegetation or water storage. Preliminary advice from GBCMA to Neoen 
notes that no designated wetland is present on the site (see Appendix B).  
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3.0 Feedback from the Goulburn Broken Catchment 

Management Authority 

The GBCMA has been contacted by AECOM in preparing this report to provide flood advice relating to 
the site and provide criteria for future development. The primary development criteria are listed in the 
table below.  

3.1 Development Setbacks 

Information relating to required development setbacks from waterways has been obtained from the 
GBCMA’s website and is provided below.  

As outlined in the Figure 1 (below), buildings should be setback a minimum distance of 30 metres to 
allow for a 30-metre buffer from a designated waterway. This setback of 30 metres has been adopted 
for the inverters (an electrical converter that converts the output of the solar arrays into a current that 
can be fed into the electricity grid). A setback of 15 metres from the two designated waterways on the 
site has been adopted for the solar panels.  

As described in Section 2.5, the GBCMA have provided preliminary advice to Neoen that no 
designated wetland is present on the site (see Appendix B). No setbacks from this pre-European 
wetland shown in Appendix A are therefore required.  

The GBCMA will be a referral authority for the purposes of the planning permit application for the 
proposed solar farm, in accordance with the provisions of the Benalla Planning Scheme. 

 

 

Figure 1 GBCMA Minimum Setbacks from Waterways and Storages  
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4.0 Surface Water Quality 

4.1 Impacts of Existing Land Use 

The properties identified for the proposed solar farm are currently used for agricultural activities and 
are predominantly cleared of native terrestrial and riparian vegetation and replaced with pastures. The 
removal of the original vegetation has likely resulted in increased runoff volumes and flow rates which 
can contribute to localised erosion and increased incision of some of the waterways.  

These risks are exacerbated where stock and/or machinery reduce the effectiveness of vegetative 
cover or interact with surface water features (e.g. reduction in riparian vegetation, increased soil 
erosion in dry channels).  

4.2 Impacts of Proposed Land Use 

The proposed solar farm presents an opportunity to reduce the risks of surface water contamination 
from agricultural practices over the longer term. However, during construction and establishment, 
there is an increased risk of poorer quality water discharging from the site without proper sediment and 
erosion controls. The following section outlines the key surface water quality risks associated with the 
development of the solar farm on the site. A range of surface water quality risk management measures 
are outlined in section 5.4 of this report. 

4.2.1 Ground Disturbance 

The proposed construction activities are likely to remove some areas of existing grasses which creates 
the potential for increased erosion and sediment to be transported to nearby waterways. Clay material 
suspended in runoff is difficult to remove due to the small particle size and if not removed may cause 
pollution and sedimentation in the receiving waters. 

These risks can be managed through a Construction Environmental Management Plan (CEMP) which 
incorporates best practice erosion and sediment control measures and pollution prevention strategies 
in accordance with EPA publication 480 “Environmental Guidelines for Major Construction Sites”. 

Typical mitigation strategies often include sediment control fences, timely reinstatement of 
excavations, best practice storage of materials and spoil, wet weather working restrictions, seasonal 
ground re-establishment, soil amelioration and efficient dust suppression. Sedimentation basins can 
also be considered if the above controls are not effective. Many of these measures should remain in 
place until vegetation across the site is fully re-established and the sources of potential contamination 
removed. 

4.2.2 Runoff from Solar Arrays and associated Infrastructure 

If local climate and soil conditions prevent the establishment of effective groundcover vegetation 
across the site, drips and runoff from the solar panels may increase the risk of localised soil erosion. 
These risks can be managed with small scale erosion control measures, such as aggregate filled drip 
lines constructed beneath the lowest part of the panels. 

Similarly, runoff from any proposed buildings can also be managed through rainwater harvesting and 
infiltration, where ground conditions are deemed suitable.  

4.2.3 Pollution Incidents 

Construction activities carry an increased risk of pollution incidents. The causes of contamination 
include poor management of materials, exposed spoil storage, fuel spillages and litter. Good 
environmental practice for major construction projects should be addressed in the site’s Surface Water 
Management Plan as part of the Environmental Management Framework.  
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4.2.4 Potential Cumulative Impacts 

It is understood that a permit has been issued for a solar farm on a neighbouring property. It is not 
expected that there will be any significant accumulated impacts to water quality related to the 
neighbouring solar farm as runoff from both sites will predominantly continue to be intercepted by 
existing impervious surfaces and infiltrate into the ground. There is potential for some accumulated 
impacts associated with ground disturbance and potential spills, however these should be mitigated by 
implementing the suggested design and operational controls.  

4.3 Recommendations for managing surface water quality 

It is anticipated that the proposed solar farm will result in a reduced risk of surface water contamination 
once the site has been re-established after the construction phase. However, the construction 
activities, including early works and ground reinstatement, may present a significant risk of surface 
water contamination. The following recommendations aim to reduce these risks: 

 Ensure construction activities are effectively managed by best practice pollution prevention 
strategies in accordance with EPA publications 480 Environmental Guidelines for Major 
Construction Sites and 275, Construction Techniques for Sediment Pollution Control. 

 Minimise the extent of disturbed areas and re-establish as soon as possible. 

 Obtain the necessary works on waterways permit from the Goulburn Broken Catchment 
Management Authority. 

 Minimise works in waterways and only work in waterways when dry and reinstate ground quickly 
following completion. 

 Employ sediment control fences downstream of work areas. 

 Construct sediment ponds to collect silty runoff and allow sediment to settle out prior to 
discharging. (consider the use of flocculants where appropriate). 

 Construct bunds to collect and divert sediment laden runoff for treatment in the sedimentation 
ponds. 

 Remediate soils quickly with topsoil (where compacted or leached), seed and over-seed during 
the correct season. 

 Maintain all pollution control measures until the site is fully re-vegetated. 

 Construct aggregate filled drip lines beneath solar panels where vegetation cover is deemed 
inadequate or where the panels are found to cause local soil erosion. 

 Monitor and manage grazing activities to ensure soils are not exposed through over grazing or 
through the creation of trackways. 

 Internal roads/tracks on the site should be designed to not significantly redirecting surface flow. 

 Road drainage infrastructure such as grassed table drains should be designed to minimise flow 
velocities and prevent scour.  
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5.0 Flooding 

5.1 Designated flood overlays 

The site is not significantly affected by Land Subject to Inundation Overlays (LSIO), however there is a 
small section of the site along the western boundary that is impacted (indicated by a Rural Flood 
Overlay under the Benalla Planning Scheme). The extent of flooding during the one per cent AEP is 
indicated in Appendix A. There are two designated waterways on the site as shown in Appendix A.  

A works on waterway permit will be obtained from the GBCMA prior to undertaking any construction 
activity on designated waterways.   

5.2 Proposed land use 

The proposed solar arrays will not significantly change the fraction of imperviousness for the total area 
of the site as runoff from the panels will flow overland where infiltration can occur. However, the 
construction activities and some of the proposed infrastructure may change the local drainage 
characteristics. The following section highlights some of these aspects for further consideration. 
Examples of mitigation measures for these are summarised in the conclusion of this report. 

5.2.1 Internal Access Roads 

Access roads risk impeding surface flows across the site which could cause local ponding or increase 
the duration of waterlogging for some parts of the site. 

5.2.2 Substation Area 

Like the site roads, areas required for sub stations may inhibit local flows and create areas of ponding 
and/or waterlogging. The choice of materials and surface grading for the substation platform may also 
concentrate or redirect local flows. 

5.2.3 New Impervious Areas  

New impervious areas of the site could generate increased runoff volumes and flow rates or reduce 
infiltration however the impact is expected to be minimal. 

5.2.4 Solar Arrays 

The solar arrays may increase the risk of flooding or change local flow characteristics if they are sited 
too close to the designated waterway, flood zones or overland flow paths. However, adhering to the 
CMA conditions of setbacks and elevation will benefit the project and provide greater flood immunity to 
sensitive infrastructure. 

5.2.5 Potential Cumulative Impacts 

The proposed solar farm on a neighbouring property is unlikely to result in any cumulative impacts 
relating to flooding as the development of either site will result in additional runoff as there is no net 
change to the existing pervious areas.  

5.3 Understanding flood risks 

Flood maps made available by the GBCMA identified several water features across the sites and 
indicate that they are not subject to flooding during the 1 in 100-year ARI event. The flood maps are 
available on the DELWP VicPlan website and provide an indication of flood level; however more 
specific flood information can be obtained from the GBCMA if required.   
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5.4 Recommendations for Managing Flood Risk 

While there is not a significant risk of major flooding on the site, the layout and design of the solar farm 
should aim to limit changes to catchment surface flows or result in increased flood levels. Minor 
flooding from local catchment runoff will need to be considered in the design, particularly in relation to 
placement of the arrays and the design of access tracks.  

The design considerations for the site should include the following:  

 Set the solar panels (lowest edge at full tilt) and other critical infrastructure above the 1% AEP 
flood level with allowance for freeboard (600mm). GBCMA are likely to include this allowance 
even though the flood level is off the property.  

 Design access roads on grade to allow minimise obstruction to surface flows and retain existing 
flow paths. 

 Design culverts for waterway crossings to limit afflux and avoid increased water levels on 
neighbouring properties. 

 Reinstate ditches or land drains that were disturbed during the works. 

 Design the perimeter fence to allow through flow of surface water up to the 1% AEP flood level. 

 Construct on site storage and conveyance structures if required (e.g. table drains to manage 
runoff from access roads, rainwater harvesting on the site buildings). 

 Any existing impoundment or conveyance structures (e.g. irrigation storage ponds and channels) 
are assessed for their condition structural integrity and ongoing safety. 
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6.0 Conclusion 

The investigation indicates the site is not at risk of major flooding based on flood maps available from 
the GBCMA. There are two designated waterways on the site and a permit will be required from the 
GBCMA to undertake works that impact the waterway.  

The pre-European wetland that is mapped on the site is understood to not be a designated wetland 
from preliminary advice provided to Neoen by the GBCMA (see Appendix B). Aerial photography 
indicates the site is now fully used for agricultural purposes with no indication of remnant vegetation or 
water storage. No setbacks from this mapped wetland are therefore required.  

It is not expected that the solar farm will have an impact on existing flood levels, water quality or 
waterway condition. The largest risk to the external surface water environment will be during the 
construction period however these can be managed using a Construction Environmental Management 
Plan that references established construction techniques and environmental controls. 
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