
 

 

 
 
 

  

 

FRASERS SOLAR 
FARM 

Surface Water Assessment 

8 November 2019 

Prepared by Hydro-Electric Corporation 
ABN48 072 377 158 

t/a Entura, Level 25, 500 Collins St. 
Melbourne VIC 3000 Australia 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Entura in Australia is certified to the latest version of ISO9001,  ISO14001, and OHSAS18001. 
 

 

 

 

©Entura. All rights reserved. 

Entura has prepared this document for the sole use of the client and for a specific purpose, as expressly stated in the document. Entura 

undertakes no duty nor accepts any responsibility to any third party not being the intended recipient of this document. The information 

contained in this document has been carefully compiled based on the client’s requirements and Entura’s experience, having regard to 

the assumptions that Entura can reasonably be expected to make in accordance with sound professional principles. Entura may also 

have relied on information provided by the client and/or other parties to prepare this document, some of which may not have been 

verified. Subject to the above conditions, Entura recommends this document should only be transmitted, reproduced or disseminated 

in its entirety. 



Frasers Solar Farm - Surface Water Assessment Revision No: 2.0 
ENTURA-13DED1 8 November 2019 

  

Document information 

Document title Frasers Solar Farm 

 Surface Water Assessment 

Client organisation South Energy 

Client contact Baifu Du 

ConsultDM number ENTURA-13DED1 

Project Manager Raymond Brereton 

Project number E308127 - P515429 

Revision history 

Revision 1.0 

Revision description DRAFT for client  

Prepared by Kylee Smith  07/10/2019 

Reviewed by David Fuller   

Approved by David Fuller   

 (name) (signature) (date) 

Distributed to Baifu Du South Energy 8/10/2019 

 (name) (organisation) (date) 

 

Revision 2.0 

Revision description FINAL for submission 

Prepared by Kylee Smith  22/10/2019 

Reviewed by David Fuller  22/10/2019 

Approved by David Fuller  23/10/2019 

 (name) (signature) (date) 

Distributed to Baifu Du South Energy 23/10/2019 

 (name) (organisation) (date) 

 

 

 





Frasers Solar Farm - Surface Water Assessment Revision No: 2.0 
ENTURA-13DED1 8 November 2019 

 i 

Executive summary 

This report provides an assessment of surface water impacts associated with the proposed Frasers 
Land solar farm including: 

 A description of existing waterways and catchment features 

 A summary of regulatory agency feedback 

 Flood risk assessment and management 

 Surface water quality risk assessment and management 

It is clear that a Works on Waterways application will need to be submitted to the West Gippsland 
Catchment Management Authority (CMA). This application would be in reference to the Designated 
Waterways adjacent and towards the western edge of the solar farm site. The permit will essentially 
be a process seeking CMA approval for the instream works, but will also be provided as advisory 
information to local government for their planning processes. 

Examination of the waterways based on a preliminary field visit and satellite imagery shows that 
there are few environmental values to be protected in these waterways at this location in the 
catchment. The waterways are channelized, shallow, approximately 2m wide u- or v-shaped 
depressions that have been worked by farm implements. In some instances the waterways are piped 
through narrow culverts on farm tracks. The waterways contain excavated stock watering holes, have 
little riparian vegetation and are subject to small intermittent flows. 

The lack of natural environmental values was confirmed during a joint site visit with South Energy 
and West Gippsland CMA. 

Whilst there are some risks to surface water quality from the proposed development, there is 
effectively no change in land use in an around the panels. The residual risks to water quality are 
minimal due to the proposed low impact construction methods, intermittent flows, and the flat 
grass-covered landscape that would be preserved. Careful detailed design and placement of the solar 
panel piles to avoid works inside the waterways is advised. Waterway crossings should be avoided. 

Hydraulic modelling indicates the proposed development is unlikely to lead to any significant changes 
in flood levels or velocities on-site or on adjacent properties. Construction impacts would be readily 
managed through the use of standard construction and operational methods that would be included 
in an erosion and sediment control plan for the project. 

The preliminary site layout for Frasers Solar Farm will provide a buffer away from culturally sensitive 
areas outside the boundary of the development near the south-west of the site. 

Opportunities exist for South Energy to engage with local catchment management groups (e.g. 
Glengarry Landcare) for the planning and planting of visual buffers around the solar farm, and 
possibly supporting other vegetated buffers subject to landholder approval. 
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1. Context and Scope 

1.1 Introduction 

South Energy on behalf of Frasers Lane Development Pty Ltd is seeking planning approval for the 
development of the 75 MW Frasers Solar Farm on the corner of Frasers Lane and Traralgon-Maffra 
Road, Glengarry North, Victoria. This report assesses the surface water impacts associated with the 
proposed solar farm development. 

1.2 Context 

The proposed Frasers Solar Farm is located on flat farmland with sparse vegetation at the corner of 
Frasers Lane and Traralgon-Maffra Road, Glengarry North, Victoria.  

The site and adjoining lands are predominantly used for agricultural purposes – mainly stockfeed 
(grass) for dairy cows and sheep. Existing watering tanks and small turkey’s nest dams suggest that 
stock directly graze the land including the small essentially linear streamline depressions on the 
property. This was confirmed by aerial photographs of the site taken during survey, and by site 
inspection with West Gippsland CMA representatives (see Section 2.2). 

Some limited infrastructure is present including small farm dams, watering holes and standard post 
and wire fencing. There are no existing dwellings on site, but there are 1-2 farm sheds that would be 
removed. 

Approximately 228,000 tracking photovoltaic (PV) panel modules with an average height of 2m are 
proposed to be installed on site. The combined area of the development is approximately 110 
hectares. A 20m buffer free of solar panels will be maintained around the edge of the site. 

The proposed solar farm would feed electricity to a substation and O&M building in the north-east of 
the site. No battery installation is currently planned, but a section of the property adjacent to the 
O&M building has been set aside if it is needed in future.  

Figure 1.1 and Figure 1.2 show the proposed location and layout of the solar farm site. 

1.3 Scope 

The investigations reported here assess the potential impacts on surface waters adjacent to the 
proposed solar farm and mitigation measures proposed to protect existing surface water channels, 
flows and water quality. 

The report describes: 

 Existing waterways and catchment features 

 A summary of regulatory agency feedback 

 Flood risk assessment and management 

 Surface water quality risk assessment and management 
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Figure 1.1: Frasers Solar Farm location 



Frasers Solar Farm - Surface Water Assessment Revision No: 2.0 
ENTURA-13DED1 8 November 2019 

 3 

 

Figure 1.2: Frasers Solar Farm – proposed layout 
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2. Catchments, Waterways and Groundwater 

2.1 Catchment 

The site is located on flat open agricultural plains downstream of a 2.3 km2 relatively steep area of 
densely vegetated mixed forest (Figure 2.1). The agricultural land is predominantly grass land with a 
general uniform fall from north-west to south-east. The slope across the site is approximately 1%. 

 

Figure 2.1: Frasers Solar Farm catchment characteristics 
(ESRI Worldmap imagery) 

The site is approximately equidistant from the La Trobe and Thompson rivers and halfway between 
Glengarry and Toongabbie. The site lies entirely within the La Trobe River catchment. 



Frasers Solar Farm - Surface Water Assessment Revision No: 2.0 
ENTURA-13DED1 8 November 2019 

 

6  

The average annual rainfall recorded at the nearby Traralgon rainfall recording station (#85009, 7 km 
from the site) is 613 mm, whilst at the Morwell Latrobe Valley Airport station (#85280, approximately 
12 km from the site) the average annual rainfall is 735.5 mm. (Commonwealth of Australia, 2019). 

Upstream of the Traralgon-Maffra Road a catchment of approximately 8 km2 contributes runoff to 
the solar farm site. Under significant flood conditions, Four Mile Creek (~2.2 km2 modelled 
catchment) also has the potential to contribute runoff to the south west of the proposed 
development site. 

The bushland catchment in the far north-west of the modelled area lies mainly within a Special 
Protection Zone managed predominantly for conservation. The actively managed Boola Boola State 
Forest generally contributes to the headwaters of Eagle Creek that tightly follows the base of the 
steep hills to the west before running parallel to Four Mile Creek catchment towards the La Trobe 
River. 

A separate biodiversity report (Entura, 2019) has indicated that there are no flora or fauna species of 
conservation significance recorded from or adjacent to the proposed site. There is no native 
vegetation mapped as an Endangered Ecological Vegetation Class on site, but there are 28 scattered 
trees on site which are native vegetation as defined by the Guidelines for the removal, destruction or 
lopping of native vegetation (Department of Environment, Land, Water and Planning, 2017a). 

2.2 Waterways 

As shown in Figure 2.1 streamlines drain from the steep terrain in the north-west across the 
modelled catchment from north-west to south-east. Four Mile Creek is the only named streamline in 
close proximity to the site. Both Four Mile Creek and the unnamed waterway immediately north and 
crossing the western edge of the site (Figure 2.1) are Designated Waterways (refer Section 3.1). 

A field visit on 27 September 2019 failed to identify obvious waterways associated with Four Mile 
Creek and other streamlines. The only evidence of streamlines was an apparent channel identified by 
changes in the colour of grass at one turkey’s nest dam (Figure 2.2 c), e) and f)) along Frasers Lane. 
This “channel” appears simply to be a constructed straight shallow low point in the topography with 
no obvious bank. 

Examination of Google EarthTM and ESRI WorldmapTM imagery indicates that each of the streamlines 
has been substantially modified including almost complete removal of riparian vegetation and 
channelization. The existence of numerous small turkey’s nest storages on or immediately adjacent 
to stream lines suggests that these waterways are largely used as drainage channels delivering water 
for stock or other purposes. 

During the site visit it was noted that Frasers Lane is in parts excavated to approximately 400mm 
below ground surface. Channels adjacent to the lane direct water into turkeys nest dams (Figure 2.2). 
Eastwards towards the Traralgon-Maffra Road where the crest of Frasers Lane is similar to the 
surrounding landscape, culverts and roadside drains are used to deliver water into storage 
(Figure 2.3). 

The degree of channelization, intermittent flows, removal of riparian vegetation, lack of distinct beds 
or banks, and high degree of artificial pondage suggests that there are few ecological values 
associated with the streamlines over the site. A further site visit on 17 October 2019 with South 
Energy and West Gippsland CMA representatives confirmed the nature of the waterways as 
constructed shallow channels (see Figure 2.4 and Figure 2.5). 
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Figure 2.2: Western Frasers Lane incised into topography and draining to east with diversions to dams. 
  a) Frasers Lane incised approx. 400mm, b) drainage from culvert to channel’ feeding dam,  
  c), e), f) evidence of drainage channel (red arrows), d) no obvious streamlines, 
  Site visit: 27 September 2019, Approximate location E 464904m, N 5785209m. 
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Figure 2.3: Eastern Frasers Lane showing drainage under and alongside road diverted into dam storage. 
a) Roadside drainage into dam, b) and c) dam drainage entry, 
d) culverts under road, e) upstream drainage area - no obvious streamlines, 
Site visit: 27 September 2019, Approximate location E 465132m, N 5785242m. 
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Figure 2.4: Typical shallow on-farm constructed channels and watering holes during site visit (i). 
A) Inlet and outlet channels to watering hole with spoil and limited riparian vegetation, 
B) Shallow well-grassed channel downstream of watering hole, 
Site visit: 17 October 2019, Approximate location E 464572m, N 5784647m. 
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Figure 2.5: Typical shallow on-farm constructed channels and watering holes during site visit (ii). 
A) Downstream shallow u- or v-shaped channel with no constraints on stock access, 
B) Clear signs of pugging in base of channel, not fine silt soils, 
Site visit: 17 October 2019, Approximate location E 464572m, N 5784647m. 
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It is noted from examination of Google EarthTM imagery that some attempt has been made to 
plant vegetation along one of the channelized streamline reaches upstream of Frasers Lane. 
Downstream of Traralgon-Maffra road there appear to be some more intensive streambank 
restoration works and riparian vegetation plantings in some reaches. In contrast there are clearly 
heavily impacted reaches along Four Mile Creek immediately upstream and downstream of 
Traralgon-Maffra road. In these areas it is obvious that major earthworks have been undertaken. 

Most of the riparian plantings are thin and do not appear to be consistent with a 30m buffer that 
would be considered appropriate for remediation of streamlines. 

Eaglehawk Creek lies to the south and east of the modelled catchment (Figure 2.1). This creek has 
no interaction with the Four Mile Creek floodplain at the proposed solar farm site. 

By contrast with other streamlines, Eaglehawk Creek is incised with clear bed and banks, as well 
as abundant but poor quality riparian vegetation at the Frasers Lane road crossing (Figure 2.7). 
Ponding upstream of the road crossing creates a shallow pooled area that encourages filamentous 
algae growth, downstream scoring due to higher velocities and overflows is apparent. 
Downstream the creek narrows and passes through more dense vegetation. 

The Traralgon-Maffra Road intercepts the general streamflow across the area. The road is likely to 
present a barrier to significant flood flows. Some small culverts are spaced intermittently along it 
without obvious connections to particular streamlines (see Figure 2.6). 

Some channelization of drainage along the roadway directs flows southwards to at least one 
larger culvert (Figure 2.8). No obvious streamlines were observed entering this drainage. 
However, examination of the apparent intersection between Four Mile Creek and the Traralgon-
Maffra Road suggests this culvert also caters for drainage from that creek running northwards 
parallel to the road. 

 

 

Figure 2.6: Typical culvert along Traralgon-Maffra Road. 

 



Frasers Solar Farm - Surface Water Assessment Revision No: 2.0 
ENTURA-13DED1 8 November 2019 

 

12  

 

Figure 2.7: Eaglehawk Creek at Frasers Lane Crossing. 
a) road crossing looking East, b) upstream view of ponded area and riparian vegetation, 
c) and d) upstream benthos filamentous algae and slimes, 
e) downstream of road crossing, 
f) detail of downstream benthos scoured rocky bed with less filamentous algae, 
Site visit 27 September 2019, Approximate location E 461668m, N 5785806m. 
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Figure 2.8: Significant Culvert probably related to Four Mile Creek flows. 
       a) looking upstream - note channel parallel to road to direct water to culvert, 
       b) upstream view of culvert, c) downstream view of culvert, 
       d) marsh land immediately downstream of culvert towards 4 x culverts on secondary road, 
       Site visit: 27 September 2019, Approximate location E 465153m, N 5874265m. 
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2.3 Groundwater 

The local Groundwater Resource Report indicates the depth to water table is approximately 10 – 
20 m below natural surface. The shallow alluvial aquifer is estimated to extend to a depth of 37 to 
46 m and contain slightly brackish groundwater (salinity 1000 – 3500 mg/L). This water is suitable 
for some stock watering purposes. 

Table 2.1: Groundwater Resource Report for Frasers Solar Farm 
(https://www.water.vic.gov.au/groundwater/groundwater-resource-reports) 
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3. Regulatory Agency Feedback 

This chapter provides a summary of Catchment Management Authority, Local Government and 
Water Authority feedback on the proposed solar farm development. 

3.1 Catchment Management Authority 

South Energy received preliminary advice on the proposed solar farm development from West 
Gippsland Catchment Management Authority (WGCMA) in a letter dated 26 September 2018. 

The letter noted: 

 There is no official record of flooding on the property 

 The property is partly covered by a Land Subject to Inundation Overlay. 

 There is are designated waterways that traverse the property in the western and south-west 

 The Authority would be unlikely to object to the development of the solar farm 

 It was recommended that finished floor levels of the substation and site office are at least 
300 mm above the natural surface. 

 Works within 30 m of the designated waterway would be subject to a Works on Waterways 
permit. 

Given that this review was undertaken more than 12 months after the letter was received, Entura 
sought additional advice from WGCMA. This advice was received in a letter dated 1 October 2019 
and confirmed: 

 The lack of information on flooding 

 The existence of the designated waterways 

 The Authority would be unlikely to object to the development subject (but not limited) to 
works outside a 30m buffer around designated waterways. 

WGCMA has noted that the existence of designated waterways in the proposed area requires the 
Authority to consider Clause 14.02-1S (Catchment planning and management) of the Planning Policy 
Framework. This Clause seeks to assist the protection and restoration of catchments, water bodies, 
groundwater and the marine environment through the following strategies: 

 Ensure the continued availability of clean, high-quality drinking water by protecting water 
catchments and water supply facilities. 

 Consider the impacts of catchment management on downstream water quality and 
freshwater, coastal and marine environments. 

 Retain natural drainage corridors with vegetated buffer zones at least 30 metres wide along 
each side of a waterway to: 

o Maintain the natural drainage function, stream habitat and wildlife corridors and 
landscape values, 
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o Minimise erosion of stream banks and verges, and  

o Reduce polluted surface runoff from adjacent land uses. 

 Undertake measures to minimise the quantity and retard the flow of stormwater runoff from 
developed areas. 

 Encourage measures to filter sediment and wastes from stormwater prior to its discharge into 
waterways, including the preservation of floodplain or other land for wetlands and retention 
basins. 

 Ensure that works at or near waterways provide for the protection and enhancement of the 
environmental qualities of waterways and their instream uses. 

 Ensure land use and development proposals minimise nutrient contributions to water bodies 
and the potential for the development of algal blooms. 

 Require appropriate measures to restrict sediment discharges from construction sites. 

 Ensure planning is coordinated with the activities of catchment management authorities. 

In addition to the above, and in response to queries from Entura, the letter received from WGCMA 
and dated 1 October 2019 provided: 

 Some information on groundwater resources and groundwater information; and 

 Acknowledged that there have been no local field scale investigations into groundwater 
dependent ecosystems. 

3.2 Local Government 

South Energy has confirmed that no feedback or objection has as yet been received from Local 
Government in respect to the proposed Frasers Solar Farm. 

3.3 Southern Rural Water 

The un-named stream traversing the Fraser lane solar farm site is ephemeral, heavily channelized to 
capture and divert drainage to a number of on and off-line turkey’s nest dams, and significantly 
constrained by the Traralgon-Maffra road. It is not expected that any significant water licences exist. 

Referral to the Authority is not a legal requirement since no surface water or groundwater 
abstraction is currently planned. 
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4. Managing Flood Risks 

This chapter reviews the flood risks associated with the proposed Frasers Solar Farm and the 
measures adopted to minimise these risks. 

4.1 Guidelines 

The Department of Environment, Land, Water and Planning (DELWP) has recently released the 
Victorian Solar Energy Facilities Design and Development Guideline August 2019. This Guideline 
states that a solar energy facility should not increase flood risks on the site or in its immediate area. 

The Guidelines suggest that a proponent can implement measures to reduce flood damage, 
including: 

 minimising grading or levelling of the site, to avoid changes to overland water flow and 
discharge patterns 

 avoiding locations within the immediate floodplain or a watercourse or river system 

 elevating structures above the floodplain as recommended by the relevant Flood Management 
Authority. 

It is recommended that proponents should contact the relevant Flood Management Authority to 
obtain site-specific advice to inform the planning permit process. 

The Guideline notes that a proposal for a facility may require several referrals, depending on its 
location and circumstance. The main types of referrals are: 

 Solar energy facility located within a declared irrigation district 

 Development within an identified floodplain 

For the Frasers Solar Farm the relevant Flood Management Authority is the WGCMA. 

4.2 Declared Irrigation District 

The Victorian Government has invested significant funds to modernise Victoria’s irrigation districts 
that are managed by rural water corporations. Of relevance to the proposed Frasers Solar Farm is the 
location of the Macalister Irrigation District that is managed by Southern Rural Water. 

Key policy issues include: 

 planning for the future needs of communities to adapt and adjust to land use change in a 
declared irrigation district 

 protecting agricultural land serviced by modernised irrigation infrastructure, to ensure the 
future viability of a declared irrigation district 

 ensuring non-agricultural land use does not undermine the integrity of the irrigation network 
and complements existing and future agricultural use and productivity 
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 ensuring land use change in a declared irrigation district does not negate the potential 
opportunities for a rural water corporation to make adjustments to the footprint of a declared 
irrigation district that are identified under an approved plan or strategy 

 ensuring land use change does not limit the ability of future investment in irrigation 
infrastructure to realise the intended benefits of minimising water loss, improving irrigation 
service efficiency to the farm gate and increasing overall agricultural productivity. 

Checks on the Macalister Irrigation District boundary show that the proposed solar farm falls well 
outside the district. Therefore the above policy issues are of no apparent concern. 

4.3 Land Subject to Inundation Overlay 

The current Land Subject to Inundation Overlay (LSIO) is shown in Figure 4.1. The basis for this LSIO is 
unknown. 

Referral to WGCMA has indicated that there’re are no records of flooding on site, the site is not in a 
declared floodplain. WGCMA’s preference is for structures to be located at least 300mm above the 
natural surface (Section 3.1). 

4.4 Existing flood risks 

Entura conducted a preliminary surface water assessment hydrology and hydraulics study in 2018. 
The study was conducted using publicly available data from land.vic.gov.au and hydrology data from 
the Department of Environment, Land, Water and Planning. Two-dimensional hydraulic modelling 
was undertaken using Tuflow to assess 1:100 AEP flood conditions. A schematic of the model is 
shown in Figure 4.2. 

Entura processed 90 model runs (9 durations x 10 temporal patterns) to extract median levels from 
10 temporal patterns for each duration and the maximum flood depths across the site for all 
durations. The full flood depth / extent plot is shown in Figure 4.3. 

More detailed hydrological modelling and investigation should be completed using more detailed 
topographic information during the detailed design stage. 

The maximum modelled depth of flooding on the Frasers Lane Property is 158 mm, and the average 
depth is approximately 80 mm – these depths are considered to be shallow sheet flooding. The 
inflow to the property is approximately 20m3s-1 with velocities in the order of 0.3 – 0.5ms-1 which are 
unlikely to cause erosion. 

Melbourne Water specifies a velocity range from 0.5ms-1 for sandy creek beds up to 2ms-1 for 
bedrock with low likelihood of scour; stiff clay is likely to be in the order of 1.5ms-1. 

The modelled critical duration for the 1:100 AEP flood event is 90 minutes. 
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Figure 4.1: Land subject to inundation overlay 
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Figure 4.2: Existing conditions model schematic 
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Figure 4.3: Existing conditions flood extent 

4.5 Development 

The following subsections provide a brief description of aspects of the development relevant to post-
development flood conditions. 

4.5.1 Solar Arrays 

Approximately 228,000 tracking photovoltaic (PV) panel modules are proposed to be installed on 
site. The preferred design is to use SunPower P19 405W modules a conventional 144-cell crystalline 
silicon (c-Si) PV module. The combined area of the development is approximately 110 hectares. 

Single-axis tracking (SAT) mounting systems primarily consist of foundation and racking system. 
Depending on the soil conditions of the site, common foundation types include driven piles, screw 
piles and concrete pads. 
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4.5.2 Site grading 

This development will incorporate a total of approximately 228,000 PV modules on a series of ground 
mounted tracking solar panel arrays. Each panel will be 2.1 m x 1 m x 0.04 m and will be mounted 
onto an aluminium supporting structure with flexible base rails to ensure that minimal ground 
levelling will be required.  

The supporting structure will be pile driven to a sufficient depth to avoid the need for significant 
concrete foundations. The panels and supporting structure will be identified as and separated into 
blocks, with each block containing two inverters. A single inverter is connected to 60 trackers, with 
100 panels per tracker. The dimensions of each tracker will be 52.41 m x 4.02 m with a pitch distance 
(centre to centre distance) of 7.5 m. Taking into account the maximum tracking angle of a 55 degree 
inclination from the horizontal and assuming a ground clearance of 0.5 m, the height of each solar 
panel tracker above the ground will be approximately 4 m.  

Each tracker will be spaced to minimise shadowing from panel to panel. There will be a minimum 
20 m setback between the site boundary and the end of each row of modules to allow for 
maintenance, access and ecological and landscape enhancements. 

4.5.3 Internal access roads 

Vehicular access to the site is via the existing access along Frasers Lane. There will be very limited 
traffic generated by the solar farm once it is operational and it is proposed that the existing access 
track is sufficient during the operational phase of the development. Internal access tracks will be 
required during the construction phase. 

Smaller heavy good vehicle’s (HGV’s) will be able to drive directly onto the field of the construction 
site using a small track of compacted gravel which will connect the construction site to the primary 
access track into the site. Thereafter access to repair panels and routine maintenance can be 
undertaken by small vehicles. 

4.5.4 New impervious areas 

Although the installation of PV panels presents a large non-pervious surface, the tilt and shape of the 
panels, and the separation distance between rows will quickly return rainfall to the natural ground to 
allow surface infiltration and/or run-off to occur. Maintenance of vegetated cover is the practical 
means of limiting runoff by introducing surface roughness and increasing pondage on the ground. 

4.5.5 Substation area 

Units to contain the switchgear and electrical controls for the solar farm will be located in the 
compound in the north eastern corner of the site. The switchgear units will be contained in an indoor 
facility measuring 11m long, 6m wide and 2.5m tall and will also be olive green in colour.  

The substation/DNO building will also be located in the compound in the north-eastern corner of the 
site. This building is where the electrical energy from the solar farm is either stepped up or down for 
distribution to the national grid. The building will be 6m long, 4m wide and 2.5m tall and it will also 
be olive green in colour. Exact dimensions and location of buildings and associated infrastructure are 
to be determined during detailed design stage. 
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There will be underground electrical cabling connecting the arrays with the inverter cabins and the 
on-site sub-station. These cables will be buried underground in a simple ducted trench to a maximum 
depth of 1.2m. The electricity generated by the solar farm will be distributed to the grid via a 
connection to the existing 66kV electricity substation via a connection to the existing 66kV MWTS – 
MFA line on Traralgon-Maffra Road from the solar farm site. 

4.5.6 Inverter blocks 

The proposed development utilises Power Conversion Units (PCU) which are used to convert the 
direct current from the modules into alternating current for use in the grid. Each PCU contains 2 
inverter units and an LV/MV transformer. The PCU will measure approximately 12 m in length, 2.4 m 
in width and 2.4 m height and will be olive green in colour. 

Large central inverters dominate commercial and utility-scale solar farm projects (e.g. >4 MW). They 
provide higher power components which are able to handle higher current and voltage levels from 
multiple strings connected to the inverter. This type of inverter also offers the most cost effective 
option compared to other inverter types such as string inverter at this scale.  

4.5.7 Site fencing 

For security and safety purposes the solar farm will be closed to the general public throughout the 
construction and operational phases. A 2.1 m high standard security mesh fence will be installed 
around the perimeter of the solar farm per best practice, with access only available via lockable 
gates. The fence will be placed around the site at the start of the construction programme and will 
remain for the duration of the operation of the solar farm. 

4.5.8 Land remediation 

Landscaping will be used to improve the condition and amenity of the development as needed. 
Landscaping will also help minimise visual impacts from the development. Planting of appropriate 
vegetation to the required height and density, with a minimum of 2m height, will provide optimum 
screening along the site boundaries wherever required.  

Where construction has resulted in soil compaction, the areas between panel rows will be ploughed 
and then re-seeded with an appropriate vegetation cover suitable for grazing by sheep. 

4.5.9 Construction 

The overall construction period is anticipated to be around 12 months. 

To ensure the efficient management of the construction phase, a construction compound will be set 
up and will be located in the northeast corner of the site. It will be approximately 100m x 100m in 
size and will be surfaced with locally sourced gravel. 
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The area will contain four temporary construction buildings as follows:  

 Self-contained amenities approximately 6m long, 3.3 m wide and 2.6 m high  

 Office approximately 10 m long, 5 m wide and 3 m high.  

A materials storage area will also be included within the compound as will a vehicle parking area for 
construction vehicles. The temporary facilities will be removed following completion of the 
construction phase. A small area, located in the northeast corner will be retained for operative and 
site visitor parking during the operational phase, after the temporary facilities are removed. 

4.6 Post-development flood risks 

Modelling of post-flood conditions indicates very little change in flood depths or velocities. This is to 
be expected as the low velocities of flow are unlikely to move debris, and the narrow piles supporting 
the solar panels provide little resistance to flow. Local changes in flood levels adjacent to piles may 
occur but offsite impacts are considered negligible. 
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5. Managing Surface Water Quality 

This chapter reviews relevant water quality guidelines and risks to surface waters arising from the 
proposed Frasers Solar Farm development. 

5.1 Relevant guidelines and standards 

The State Environment Protection Policy (Waters) was promulgated on 23rd October 2018. This policy 
replaces the former SEPP (Waters of Victoria). 

SEPP (Waters) seeks to achieve the following objectives: 

 Achieve the level of environmental quality required to protect the beneficial uses of waters; 

 Ensure that pollution to waters from both diffuse and point sources is managed in an 
integrated way to deliver the best outcome for the community as a whole; and 

 Protect and improve environmental quality through consistent, equitable and proportionate 
regulatory decisions that focus on outcomes and use the best available information. 

To achieve its objectives SEPP (Waters) provides for: 

 Beneficial uses and environmental quality objectives for waters; 

 Obligations to protect beneficial uses and improve water quality; and 

 Rules for decision-making by protection agencies to protect beneficial uses and improve water 
quality. 

Table 5.1 list the range of beneficial uses identified by SEPP (Waters) and their relevance to the 
Frasers Solar Farm development. Based on this analysis there are few beneficial uses for the 
streamlines crossing the proposed development site. 

Table 5.1: Beneficial uses and relevance to Frasers Lane solar development. 

SEPP (Waters) 2018 Beneficial Use Relevance to Frasers Lane Solar Development 

Water dependent ecosystems and species Minor relevance to heavily impacted 
streamlines with little ecological value. More 
likely to contribute to potential downstream 
GDEs associated with marshlands circa 
Traralgon-Maffra Road. 

Human consumption after appropriate 
treatment 

Locally very unlikely due to agricultural 
chemicals, stock, nutrients, lack of flow, low 
population density.  

Potable water supply Very unlikely 

Potable mineral water supply Very unlikely 
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Agriculture and irrigation Stock watering, dairy shed washing, minor 
irrigation for feedstock/grass. 

Human consumption of aquatic foods N/A  

Aquaculture N/A - No licence under Fisheries Act 1995 

Industrial and commercial use Limited to none. 

Water-based recreation N/A 

Traditional Owner cultural values Unlikely due to ill-defined flow paths without 
banks, lack of natural waterholes, occasional 
sheet flow under storms, lack of fish and 
ecosystem values, removal of riparian 
vegetation and long standing agricultural land 
use and disturbance. 

Cultural and spiritual values Unlikely due to larger more significant streams 
nearby. Removal of riparian vegetation and long 
standing agricultural land use and disturbance. 

Navigation and shipping N/A - see SEPP (Waters) Table 5 

Buildings and structures N/A relates to groundwater 

Geothermal properties N/A 

The Frasers Solar Farm development falls within the Central Foothills and Coastal Plains surface 
water segment identified under SEPP (Waters). This segment is acknowledge to have “slightly to 
moderately modified” water dependent ecosystems and species. For this segment default 
environmental quality objectives are listed in Table 5.2. 

Table 5.2: Environmental quality objectives for Frasers Solar Farm 
(SEPP Waters 2018: Lowlands of Yarra, South Gippsland, Bunyip, 

Latrobe, Thomson, Mitchell, Tambo and Snowy basins.) 

Indicator Metric Objective Units 

Total phosphorus (TP) 75th percentile <=55 g/L 

Total nitrogen (TN) 75th percentile <=1,100 g/L 

Dissolved oxygen (DO) 25th percentile 
Maximum 

>=75 
130 

% saturation 

Turbidity 75th percentile <=25 NTU 

Electrical conductivity (EC) 75th percentile <=250 S/cm @ 25C 

pH 25th percentile 
75th percentile 

>=6.7 
<=7.7 

pH units 

Toxicants in Water % protection 95 % 

Toxicants in Sediment  Low1  

Note: 1. Refer to the ANZECC National Sediment Quality Guidelines 
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It is noted that Table 5 of SEPP (Waters) specifically identifies a number of exclusions to beneficial 
uses. Of particular note is that beneficial uses do not need to be protected for irrigation channels and 
drains, and any other artificial asset that has been constructed for a specific purpose. 

It is also noted that SEPP (Waters) applies a practicability test where the Policy requires actions or 
management practices to minimise risks to beneficial uses. So far as is reasonably practicable this 
means actions or management practices must have regard to the likelihood of those risks 
eventuating, the degree of harm that would result if those risks are realised, the availability of 
suitable ways to reduce or eliminate the risks, and the costs of eliminating or reducing those risks. 

5.2 Existing conditions 

The existing condition of streamlines is identified in Section 2.2. 

Searches of http://data.water.vic.gov.au/ did not identify any water quality data for local streamlines 
including Eaglehawk Creek. 

Most of the streamlines crossing the proposed solar farm site are ephemeral and subject to grazing 
and agricultural practice. It is expected that herbicides and pesticides may be applied to these 
paddocks. Artificial fertilisers would also contribute nutrients such as nitrogen and phosphorus to the 
landscape to promote grass growth. There was no observed fencing of streamlines to keep stock out. 
Furthermore the area has been extensively tilled suggesting that the current landscape is probably 
flatter and less likely to mobilise soil particles under rain events. Even if soil particles are mobilised 
they are likely only to travel short distances. 

Based on this assessment, it is expected that the streamlines may contribute water of poorer 
condition that the water quality objectives listed in Table 5.2. These contributions would be 
intermittent and for most rainfall events the runoff is likely to be captured in dams or infiltrate across 
the flat landscape. 

According to information received from the WGCMA, no potential groundwater dependent 
ecosystems (GDEs) are identified on the solar farm footprint. However, some GDEs may be 
associated with road culverts along Traralgon-Maffra road and north of the proposed solar farm site. 

Top soils in the region of Frasers Solar farm are slightly acidic, fine silts. Surface cover should 
generally be maintained to prevent dispersion (Victoria Resources Online – West Gippsland). The 
closest soil profile to the development is site GP34. No soil testing has been undertaken on the 
Frasers Solar farm site, but on-site observations of soils, stock watering dams and spoil heaps suggest 
they are similar to observations at GP34. 

At GP34 top soils consist of low salinity, slightly acidic, bleached fine sandy loam underlain by sodic 
heavy clays (20 - 70cm). Moderate dispersion occurs after remoulding, indicating that structural 
degradation (e.g. surface sealing, increased cloddiness) may occur if the soil is cultivated or 
overstocked in a moist to wet condition. Raindrop action on bare surface soil may also promote 
dispersion. Surface cover should be maintained to protect against raindrop damage. (reference: 
http://vro.agriculture.vic.gov.au/dpi/vro/wgregn.nsf/pages/wg_soil_maffra_site_GP34). 

5.3 Potential impacts and mitigation measures 

There is a low risk of potential water quality impacts associated with the Fraser Lane solar farm 
project. The adopted construction methodologies are low impact and timing of construction 

http://data.water.vic.gov.au/
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activities is likely to be able to avoid wet periods. The flat slopes and ephemeral nature of the 
streamlines provides added confidence that the main vectors for transport of chemicals to 
waterways are limited. 

5.3.1 Construction 

The construction phase would entail the following water quality risks most of which can readily be 
managed: 

 Oil, fuel or lubricant spills from use and re‐fuelling of construction vehicles and machinery. 

 On‐site concreting for building and equipment foundations. 

 Storage and use of paints, cleaning solvents and other chemicals. 

 Pesticide and herbicide storage and use. 

 Fertiliser use for revegetation. 

 Solid and liquid waste streams. 

 Soil disturbance, landscaping and potential erosion from compacted surfaces 

The proposed solar farm will use minimum impact construction practices with an aluminium 
supporting structure pile driven to 1 m and flexible base rails to minimise ground levelling. Given the 
flat nature of the landscape minimum soil movement is expected for roading and ancillary works and 
buildings. 

Soil compaction would occur at hardstand areas and access tracks. This would reduce soil 
permeability and potentially increasing run off and the potential for concentrated flows from a 
limited area of the site. Appropriate drainage features (such as vegetated swales) would be 
constructed to minimise the risks of suspended sediment leaving the site or entering waterways. 
With the exception of internal roads, parking areas and areas around onsite substation, the site 
would be revegetated with grass cover. 

Landscaping around the boundaries of the farm will be mainly the planting of trees and bushes to 
prevent solar panel glare and to reduce visual impacts. 

A primary objective during construction is to have minimal soil disturbance and terrain modification. 
An appropriate Ground Cover Management plan would be developed as required. 

Some compacted gravel roading is required for construction then operational access to the solar 
panels. Figure 1.2 shows long linear segments with no solar panels where these pathways are likely 
to be. Appropriate sediment control practices including timing of construction during dry periods 
would be used throughout construction. 

Oil, fuels, lubricants and other chemicals would be stored at the O&M compound in the north-east of 
the site and associated Material Safety Data Sheets, spill kits and other standard environmental and 
OH&S requirements would be met to avoid contamination. 

Concreting would only apply to minimal operational building in the north-east of the site. This is well 
away from streamlines and outside the LSIO overlay. 
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Pesticide and herbicide usage would be minimised application using approved low drift methods. 
Preference would be given to grazing sheep in and around the panels during operations rather than 
the use of chemicals. 

Fertilisers used to promote revegetation would be applied downhole or around the roots of planted 
vegetation and watered in. Slow release fertilisers would be used as appropriate. 

During construction portable washrooms and cribs would be provided with all rubbish, hard wastes 
and liquid wastes removed to a licensed refuse disposal. 

Water use during the construction phase would be minimal and mainly for dust suppression on 
unsealed tracks. This water requirement is likely to vary depending on weather conditions such as 
rainfall and wind. 

5.3.2 Operations 

During operations there is minimal potential for impacts to surface water quality to occur. The 
following water quality risks may need to be managed: 

 Oil, fuel or lubricant spills from use and re‐fuelling of vehicles and machinery. 

 Storage and use of paints, cleaning solvents and other chemicals. 

 Pesticide and herbicide storage and use. 

 Stock access to waterways. 

 Solid and liquid waste streams. 

 Potential erosion from compacted surfaces. 

In general panel tracking mechanisms have sealed ball bearings making the replacement of lubricant 
unlikely and infrequent. Vehicles would be serviced off-site reducing the likelihood of hydrocarbon 
spills to almost nil. 

As during the construction phase, liquid chemicals would be stored in the O&M building or 
associated location. These liquids will be stored with MSDS and staff would be trained in their use 
and management. Storage and emergency spill management procedures will be put in place. There 
would be a low risk of contamination in the event of a chemical spill (fuels, lubricants, herbicides 
etc.) as storage and emergency handling protocols would be implemented. 

Stock (sheep) access to waterways would occur as it is not proposed to install additional fencing. This 
situation is no different from current land use practices. 

Although there would remain residual erosion potential during operations, the careful management 
of vegetation under and around the solar panels would be a primary means of reducing this risk. 

Some materials, such as fuels and lubricants, and metals may require replacement over the 
operational life of the solar farm. 

Careful management of the solid waste stream including recycling of solar panels will be mandatory. 

Water use volumes during operation would minimal. Water would be required for staff amenities 
and may be required for panel cleaning, landscaping and animal care. Panel cleaning may be required 
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in dry conditions when agricultural operations in the locality are generating dust. Rain water will be 
gathered from the O&M building roof and stored within on site tanks, in cases of prolonged drought 
water would be trucked to site as required. 

Greywater management would form part of detailed design. 

No operational activities would be expected to affect groundwater at the solar farm site. No 
groundwater is proposed to be sourced during operations. There are also no likely impacts to 
groundwater or GDEs during the operation phase.  

Water quality impacts at the site would be low and are not considered substantially different to the 
current potential water quality impacts occurring from existing activities onsite including tilling, 
seeding of grass, animal grazing and other uses of machinery. 

5.3.3 Decommissioning 

Site clean-up would be managed carefully including the strict management of solid waste streams 
including the recycling of solar panels; removal of buildings, footings and compacted gravel areas; 
and ripping of compacted areas. 

The aim will be to leave the site in the current or an improved condition. 

5.4 Mitigation strategies 

The proposed development could potentially result in impacts to surface water quality. A suite of 
mitigation measures would be incorporated into Environmental Management Plans for each of the 
construction, operational and decommissioning phases of the project. 

Mitigation strategies would include:  

 Sediment and erosion controls;  

 Pollution controls; 

 Waste management plans; 

 Grey water and sewage management protocols; 

 Staff training and awareness; 

 Material storage and handling protocols; and 

 Accidental spill response strategies. 
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6. Summary and Conclusion 

The proposed Frasers Solar Farm is unlikely to change the land use or natural flood flows across the 
wide flat agricultural landscape. No perceptible changes in flood levels or velocities are expected. 

The solar farm design includes a minimum 20m set back from the vegetated property boundary and 
incorporates a buffer area that avoids culturally sensitive areas. 

An un-named Designated Waterway has been identified towards the western edge of the site. 
Examination of this waterway has identified extensive agricultural modification including 
channelization and piping of flows, excavation of stock watering dams, and stock pugging. The 
waterways are effectively shallow drains that are devoid of natural riparian vegetation. Although the 
soils are fine dispersive silts, only minor movement of soils was detected due to the heavy (15cm) 
grass cover inside and outside the channels and the flat landscape slopes. 

No relevant environmental values were observed in the waterways on site or immediately upstream 
or downstream. It therefore would be reasonable to extend the solar panel footprint as far as 
possible, including into to the nominal 30m buffer around Designated Waterways, subject to 
approval from the West Gippsland CMA. This will require the submission of a Works on Waterways 
application. 

On-site discussions with WGCMA staff indicate that additional considerations could be: 

A need to avoid disturbance to the bed and banks of the waterway by appropriate placement of 
piles. This is considered achievable within the design parameters of the proposed solar farm. 

Appropriate soil and erosion management. Prior to construction a standard soil and erosion 
management plan should be developed. 

Early engagement with the local Landcare group (Glengarry) is recommended in the planning and 
planting of vegetation. 

Although there is no requirement to do so, meeting or otherwise communication with Southern 
Rural Water would be advisable to inform them of this development. Southern Rural Water is a 
referral authority and would be asked for advice from local government as part of their 
determination on the development application. 
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