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1 Scope of this document 

This memo documents the flood impact assessment prepared for the proposed solar farm at 

Darlington Point. The purpose of this study is to support the EIS application for the proposed solar 

farm by providing existing and post-development flood levels and assess current and future flood 

risks.  

2 Background 

Edify Energy Pty Ltd has commissioned Arup to determine existing flood behaviour for the location 

of the proposed Darlington Point solar farm. The proposed solar farm is to be located approximately 

7.5 km south east of the township of Darlington Point within the Murrumbidgee Local Government 

Area in western NSW (Figure 1).  

The proposed site is located on the Murrumbidgee River floodplain and is generally flat and the soil 

is high in clay content. The proposed site is located approximately 1.6 km south of the 

Murrumbidgee River at its closest point.  A flooding assessment was required by the Secretary’s 

Environmental Assessment Requirements (SEARs) for the project. 

Whilst anecdotal evidence and historic flood mapping exists for the site, there is no known previous 

flood modelling work available. However, it is understood Murrumbidgee Council has 

commissioned a consultant to undertake a comprehensive flood study of Darlington Point and the 

surrounding floodplain. This study is currently ongoing, however, it is understood that the hydraulic 

model extent is unlikely to cover the floodplain where the proposed solar farm is to be designed. 

As such, the flood assessment presented in this memo consists of a desktop hydraulic analysis based 

on historical flood evidence sourced from the Murrumbidgee River Flood Atlas provided by OEH, 

pers com 2017) and existing ground survey of the site to estimate flood levels and velocities. The 

Flood Atlas depicts the estimated flood extent that was experienced by local residents during the 



Memorandum  

 

 

Page 2 of 15 Arup |  F0.3  
 

August 1974 flood event, which has been estimated to be around a 90 year ARI flood event 

(Appendix C). Ground survey was undertaken and utilised to estimate flood levels within the site.   

 

Figure 1 Location of proposed Solar Farm at Darlington Point 

3 Objectives of this assessment 

The primary objective of this study is to assess flood behaviour change within the Darlington Point 

Solar Farm site and adjacent areas as a result of the proposed development. As part of the 

assessment the following tasks have been undertaken: 

• Review of relevant information and reports provided by Edify / Arup; 

• Source Murrumbidgee River Flood Atlas information for 1974 flood event near Darlington 

Point; 

• Estimate flood levels based on the 1974 flood extents and current ground survey (existing 

scenario); 

• Estimate flow and velocities for the pre-development scenario for the 1974 flood event for a 

number of cross sections across the site, using Manning’s equation; 

• Estimate flood levels and velocities for the post-development scenario for the 1974 flood event 

by calculating hydraulic energy losses associated to the obstruction of flow caused by the 

development; and 

• Map and tabulate results and findings. 
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4 Flood Assessment 

4.1 Available data 

The data used in producing the flood impact assessment is summarised below: 

• An image of the August 1974 flood event (provided by the Office of Environment and 

Heritage, OEH) depicting the approximate flood extent across the Murrumbidgee River 

floodplain. The image originates from the Murrumbidgee River Flood Atlas (Figure 2). The 

1974 flood is estimated to have a probability of a 90 year ARI flood event; 

• Ground survey (July 2017) for the site; and 

• The proposed layout of the solar modules and other site layout details (refer to Appendix B). 

 

Figure 2 Murrumbidgee River hand-drawn flood atlas with extents for the 1974 flood event (Source:  OEH, 2017) 

4.2 Methodology 

4.2.1 Pre-development scenario 

In order to derive flood levels for the 1974 flood, the extents of the flood were overlayed on top of 

the existing site ground survey. Corrections to the flood extent data were made in areas where flood 

extents were not consistent with ground levels (either too low or too high, depending on the 
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undulating topography). A flood depth map across the site was estimated by subtracting the flood 

level surface from ground survey levels.  

Flow velocities for a number of sections across the site were estimated using Manning’s equation 

for uniform flow: 

𝐮 =
𝟏

𝒏
 𝑹

𝒉

𝟐

𝟑  𝐒
𝟏

𝟐  

where u is velocity, n is Manning’s roughness coefficient, Rh is the hydraulic radius and S is the 

slope. 

 

Ground survey and estimated levels were used for determining the hydraulic radius and slope for 

each cross section. Figure 3 shows the location of cross sections for which the calculations of 

velocity was performed. 

 

The site is generally covered with dense, low to medium grass. As such, a Manning’s n value of 

0.04 was adopted in the calculations as per recommendations in Project 15 of AR&R 2016. 

 

Figure 3 Location of flow cross sections 

4.2.2 Proposed post-development scenario 

The site layout (Appendix A) and solar unit specifications (Appendix B) were used to determine the 

post development site flooding conditions for the 1974 flood event. Individual solar unit and 

inverter station piles were treated as flow obstacles through the site during flooding from the 

Murrumbidgee River. Inverter stations will be placed on piles above flood level and determined 

during detailed design through a revised flood assessment. The proposed substation and O&M 

facility location is outside of the known flood prone area (Figure 3) and hence was not included in 

the modelling.   
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The hydraulic energy losses that would be experienced in the site as a result of the obstruction to the 

flow by the piles have been calculated utilising theory of energy losses from bridge piers as 

documented in the US Federal Highways Administration (US FHWA, 1978) document. The solar 

panel piles were assumed to have similar behaviour as bridge piers, thus adopting the same 

methodology has been deemed adequate. The head loss through the piles can be estimated by: 

∆ℎ = ∆𝐾𝑝

𝑉2

2𝑔
 

where ∆h is difference in water surface elevation, ∆Kp is incremental backwater coefficient for 

piers, v is the averaged velocity at the cross section (m/s) and g is acceleration of gravity. 

This equation calculates changes in kinetic energy using the velocity head at each cross section 

(determined in existing scenario) to determine changes in flood level. 

5 Results 

5.1.1 Pre-development scenario 

Figure 4 depicts the flood depth across the site for a 90 year ARI flood event based on 1974 flood 

event. Flood depth across the site for the existing case is generally less than 0.25m. Results show 

localised areas with flood depths of up to 0.50m. The maximum depth is obtained in the southern 

portion of the site reaching 0.75m.  

Velocity across the site ranges from 0.07 to 0.23 m/s.  

5.1.2 Post development scenario 

Changes in peak flood level at each cross section are presented in Table 1. It is noted that the 

predicted changes in flood levels due to the proposed development are less than 0.001m for the 

modelled scenario and therefore considered minor. 

It is noted that debris dragged by floodwater may deposit or hit the boundary site fence, increasing 

the risk associated with blockage. However, the likelihood of debris being collected around the 

fence is relatively low, as floodwaters around the site are described to be of low velocities, hence a 

lower potential to drag physical elements that may be considered flood debris. Additionally, it is 

noted that high vegetation and trees are present in the floodplain upstream of the site, which may 

block debris transported by the river during flood events. 

As a result, it is likely that no adverse flood impacts will occur on-site or on nearby properties as a 

result of the proposed development. 
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Figure 4 Pre-development peak flood depth - based on the 1974 flood atlas and 2017 ground survey  

 

Table 1 Flood level for existing and post-development scenarios, and changes in flood level across the site 

Location  Velocity (m/s) Existing Case  

Average Flood 

Level (mAHD) 

Post-development 

Average Flood 

Level (mAHD) 

Changes in 

Flood Level 

(m) 

XS_2 0.16 128.75 128.75 0.00003 

XS_3 0.14 128.57 128.57 0.00002 

XS_4 0.07 128.08 128.08 0.00002 

XS_8 0.12 127.67 127.67 0.00001 

XS_9 0.11 127.53 127.53 0.00001 

XS_10 0.14 127.36 127.36 0.00003 

XS_11 0.10 127.29 127.29 0.00000 

XS_12 0.23 127.12 127.12 0.00003 

XS_13 0.14 127.01 127.01 0.00003 

XS_14 0.17 127.00 127.00 0.00003 
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Location  Velocity (m/s) Existing Case  

Average Flood 

Level (mAHD) 

Post-development 

Average Flood 

Level (mAHD) 

Changes in 

Flood Level 

(m) 

XS_15 0.18 126.58 126.58 0.00005 

5.1.3 Flood immunity 

The detailed design of the solar farm facilities including the substation and O&M facility will need 

to meet relevant design criteria, including flood immunity. As presented in Appendix A, the 

proposed substation and O&M facility location is located outside the flood prone area presented in 

Figure 4. As such, these areas are deemed flood free in a 90 year ARI flood event.   

6 Conclusion 

A flood impact assessment was undertaken to determine the flood behaviour across the proposed 

Darlington Point Solar Farm. The desktop study was based on the existing site survey data and 

historical flood information from the 1974 flood event which has been estimated to have a 

probability of 90 year ARI flood event (OEH, 2017). The impact of the proposed solar farm 

development was determined using bridge pier backwater calculation theory.  

The flood depth across the site for the existing scenario is generally around 0.25m with the 

maximum depth of 0.75m towards the northwest of the site.  

The results of the analysis found that post development scenario the increase in flood level 

compared to the pre development scenario is negligible and less than 0.001m.  
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Appendix A  Site layout from Edify Energy 
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Appendix B  Typical solar unit specifications
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Appendix C Murrumbidgee River Flood Atlas  (OEH pers 
com, 2017) 
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