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1. Executive Summary 

The Sandy Creek Solar Farm is a development that will be located approximately 6 km southwest of Wagga 

Wagga, Central New South Wales. The site is approximately 9 km south of one of the main water courses 

in NSW, the Murrumbidgee River, and within 2 km of Sandy Creek, in Uranquinty.  

This hydrology assessment report has been prepared with consideration to the flood regime of the nearby 

watercourses, and the historical significance of flooding in the region. The project site is located on a hill 

that slopes down to the southwest towards the town of Uranquinty and Sandy Creek. Existing flood 

studies have been analysed to estimate the extent of the 1 % AEP design flood, which are contained within 

the creek bed and immediate surrounds. The development site poses no risk to the enhancement of flood 

magnitude or volume in the surrounding region. 

Recommendations are made to ensure the development complies with certain design measures to 

mitigate the potential impact a change in land use could have on the surrounding hydrology. These 

recommendations include: the configuration of access tracks such that they do not retain flood waters 

within the site; the avoidance of low-lying areas; and, the tapering of engineered structures to encourage 

flow through natural flow paths. No further flood modelling is required on site to validate the conclusions 

drawn in the creation of this report. 

2. Introduction 

The Sandy Creek Solar Farm is a proposed development located within the Murray Darling Basin, 

approximately 6 km southwest of Wagga Wagga in Uranquinty, NSW. Flood management in this region is 

significant from a development perspective, as the site is within 9 km of the Murrumbidgee River, one of 

the major river systems in NSW, and lies just north of Sandy Creek, which runs through Uranquinty and 

has historical flood significance. As such, there is a well-documented flood history of Wagga Wagga Local 

Government Area, encompassing flooding through avenues of both overland flow runoff accumulation 

and overbank riverine flooding.  

The NSW Government Floodplain Development Manual outlines measures that can be taken to identify, 

quantify and propose mitigation strategies against floodplain risk in flood prone areas. This manual has 

been consulted in order to understand the need for floodplain risk management, and to aid in the 

preparation of this hydrology assessment report.  

3. Methodology 

This report aims to assess the watercourses and hydrology of, and surrounding the proposed Sandy Creek 

Solar Farm in Uranquinty, NSW. In order to determine the flood risk and potential impact of the 

development, a preliminary assessment is undertaken as a desktop study. Historic flood data, as well as 

real time stream and climate data have been consulted in preparation of this assessment. Outcomes of 

this report will give an indication of further need for modelling and surveying. 

Site drainage and water diversion structures are considered, to ensure the project can withstand 1 % AEP 

magnitude rainfall and runoff. This report gives preliminary recommendations for further modelling and 

research required, and potential limitations of on-site capacity to withstand extreme weather events. 

The development recognizes the significance of flood planning for Central NSW and aims to establish an 

understanding of the existing risks the proposed site faces and determine the potential for this to be 
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affected and to affect the development. The site is relatively flat, so drainage measures should be 

considered if the site is determined to be at risk of flooding. 

4. Local Waterways 

The closest major river system to the project site is the Murrumbidgee River, which has a history of 

significant flooding. After the 1950s flood, levees were constructed in the Wagga Wagga town on the 

riverbanks. The levees offered some flood protection from the southern and main part of the town during 

the significant flood events of 1974 and 2012, the former being the second highest flood level on record 

at the Hampden Bridge gauge.  

It has been estimated that due to aggradation of the Murrumbidgee channel during low flow periods, the 

river has been transporting less discharge for an equivalent stage, which contributed to the exceedance 

of the design height of the levees in 2012, inciting overbank flooding. The monitoring and management 

of these flood mitigation structures in Wagga Wagga are integral to the safety and sustainability of the 

town, and upgrades to the levees has been proposed.  

Wagga Wagga City Council commissioned a flood study in 2015 of Sandy Creek, a tributary of the 

Murrumbidgee River that runs through Uranquinty. The study maps the flood extent of a 1 % AEP flood 

of Sandy Creek that extends through Uranquinty and around the southern and western side of the creek. 

The modelled flow does not encroach on to the project site. In the event of increased rainfall up to 30%, 

the footprint of the stormwater will navigate toward the north-west and south-east of Uranquinty, the 

project site remains unimpacted This map is shown in Figure 1 and gives a good indication of the current 

design flood regime. Nevertheless, the site should be designed to avoid retention of flow, the panels 

should be elevated above a minimum height to avoid flood waters, and the designs should be conservative 

to accommodate changes in flood regime. 

Following the significant flood event in October 2010, a review on the towns and villages was prepared 

for NSW State Emergency Service in 2012. The flooding behaviour was mapped, the floodwater mainly 

travelled along the north-west direction and down Olympic Highway. Having an elevation difference 

between Uranquinty (200mAHD) and the proposed development site (230m AHD), the risk of flood at the 

project site is considered low. Figure 2 shows the topography of the site and its vicinity to adjacent 

watercourses. The site slopes down towards the creek line in the southwest, and there is a difference in 

elevation of around 10 m from the northern corner to the south west extent. Sandy creek lies around 18 

m lower than the lowest extent of the site, so it is unlikely the floodwaters would extend further upslope 

towards the project site. 
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Figure 1 – Flood Extent of 1 % AEP Overbank Flooding of Sandy Creek  
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5. Overland Flow 

The project site is in a region that experiences flooding through runoff accumulation. Water is expected 

to travel overland towards areas of lower elevation, along creek lines, and flow is likely to be greatly 

attenuated where the land is vegetated. In times of high flood, the floodwaters can pool and persist for 

long periods on flat land, however due to the proximity of Sandy Creek, and the steepness of the land 

sloping down towards the creek, overland flow is likely to dissipate away from the project site. 
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Figure 2 – Regional Topography and Site Location 
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6. Development Risk to Watercourses and Hydrology 

The proposed site for Sandy Creek Solar Farm is located approximately 9 km away from the nearest 

major water course, the Murrumbidgee River, and within 2 km of Sandy Creek. An analysis of the 

extent of a 1 % AEP flood in Sandy Creek identifies that a flow of this magnitude would be contained 

within the creek line, and although it would impact Uranquinty town, the project site, being higher in 

altitude would not be impacted.  

The site is bordered to the south by a highway and to the west downslope by Sandy Creek. In the event 

of an overland flood the flow would preferentially travel along the roadway. Cook & McCuen (2013) 

stipulate that the construction of a solar facility does not cause significant change to the existing runoff 

regime experienced on site. The risk of elevated runoff from site affecting the surrounding 

environment is already low, and the construction of a solar facility does not elevate this risk greatly.  

Flooding 

There are several means by which flooding can occur onsite, namely: riverine flooding, where flow 

overtops riverbanks and spills out onto the floodplain; flash flooding, where heavy rainfall events 

saturate soils and flows travel in sheet flow with little attenuation across the landscape; dam failure 

flooding and coastal or lacustrine flooding. Due to the isolated location of the project site, and its 

distance from major lakes, coast, the latter flood events are not relevant. Due to the higher elevation 

of the project site relative to the surrounding watercourses, and the slope of the site, neither overbank 

flooding of the Murrumbidgee or Sandy Creek, nor runoff accumulation pose a significant risk to the 

development on site. 

Drainage 

The proposed site slopes down to the south west, with the lowest elevation around 10 m lower than 

the north eastern corner. The lack of gully or flow erosion features present on site indicates that flow 

will travel as shallow sheet flow. Runoff that reaches the site will migrate southwest towards Sandy 

Creek. The development of a solar farm is not likely to have any material impact on the flood regime 

of the site, but the development should be designed such that the access tracks and construction 

compounds do not obtrude natural flow paths. Alternatively, that the site is designed such that water 

will not pool on site.  

7. Recommendations  

The risk of flooding on site either by runoff retention or overbank flooding of adjacent creek lines is 

low. The project site has a relatively steep slope and floodwaters are unlikely to encroach on the 

project site.  

Nevertheless, the following recommendations are proposed in order to mitigate ponding or flow 

retention on site, and will be considered in the design and construction of the facility: 

• Project site land will be revegetated, in order to cover exposed soil 

• Where engineered surfaces are constructed, the edges will be tapered to allow for runoff to 

disperse to the surrounding land and follow natural flow paths 

• Where there are significant localised dips and areas of lower elevation (such as farm dams), 

ensure they are either connected to the main creek beds or are located away from any large 

project infrastructure 
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The project site does not lie within the floodplain of the nearest watercourses, nor has it been affected 

historically by a 1 % AEP magnitude flood. Hence, the available information is sufficient to determine 

whether the site will be impacted or have an impact on the local flood regime. No further flow 

modelling is required.  

8. Conclusions 

The Sandy Creek Solar Farm is a proposed development located away from major watercourses and 

floodway. The project site lies on sloping land, where water travels towards the adjacent watercourses 

at the lowest localised elevation. The site is not currently at risk to inundation in rare flood events, but 

design measures are recommended so this risk remains low. It is recommended that existing drainage 

onsite should be enough to divert stormwater flow to natural creek lines and drainage channels, and 

proposed measures should be considered in the design and construction of the facility to enhance 

natural drainage courses and mitigate ponding. 
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