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Dear Jane 

Flood Risk and Groundwater Assessment Report 

Please see attached the Flood Risk and Groundwater Impact Assessment Report for the proposed Yanco 
BESS. This report documents the methodology and outcomes of the assessment relating to surface water 
flood risk and groundwater.  

If you have any questions regarding this report, please get in touch.  

 

Yours sincerely 

 

 
Ben Hughes 
Principal Engineer 
Ben.Hughes@watertech.com.au 
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1 INTRODUCTION 

1.1 Development Overview 

This report details the findings of a flood and groundwater risk and impact assessment for the proposed Battery 
Energy Storage System (BESS) at 120 Houghton Road, Yanco, NSW (the Site/Development Site). The BESS 
is proposed to have a 250MW/1100MWh capacity and associated infrastructure including transmission and 
connection works. ACEnergy has engaged Water Technology and IGS to the assessment. The project site will 
be connected to the nearby Yanco Substation via a transmission line. 

1.2 Site location and layout 

The Yanco BESS is situated within the Murrumbidgee catchment (Figure 1-1) amongst the engineered field 
channels and drains within existing agricultural land. The Site is located approximately 1.5 km southwest of 
the Yanco township and 4.3 km to the northeast of the Murrumbidgee River. The site is situated adjacent to 
Houghton Road and Hume Road. The Murrumbidgee River, that passes close to the Site, is a major waterway 
located within Murray-Darling Basin, rising east of Tantangara and flowing generally north-west through Yanco, 
joining the Murray River near Narrung.  

The Proposed Development Site will enclose approximately 8 ha of land by fencing around lithium-ion battery 
modules and other supporting infrastructure. The development footprint is approximately 10.3 ha including the 
proposed electricity connection and access road in addition to the works described above. Figure 1-2 below 
highlights the proposed site area containing the key electrical infrastructure relative to Houghton Road and the 
existing Yanco substation.  

 

Figure 1-1 Murrumbidgee catchment area 









 

management plan (The Basin Plan Implementation �± Appendix A. Murrumbidgee Alluvium Water Resource 
Plan Resource Description) defines the Shallow Aquifer as extending to a depth of 40 m below ground surface 
(DPIE, 2019). The Lower Murrumbidgee Deep Aquifer underlies the shallow aquifer and comprises the Calivil 
Formation and Renmark Group, which are composed of grey to white sands with some clay (DPIE, 2019). The 
management plan defines the Deep Aquifer as extending from 40 m depth to the base of the Renmark Group, 
which in some areas is up to 400 m below ground surface (DPIE, 2019). There is not necessarily a clear 
geological distinction or an aquitard between the shallow and deeper aquifers, hence the use of depth-based 
classifications. Regional groundwater flow directions are from east to west in both the shallow and deeper 
aquifers (DPIE, 2019).  

The geology of the Lachlan Fold Belt MDB Groundwater Source comprises of deformed and metamorphosed 
marine sedimentary rocks, cherts, siltstones, mafic volcanic basalts, rhyolites, and plutonic granitic intrusions 
(DPIE, 2022). This geological formation extends from the Great Dividing Range to the western rangelands 
around the Darling River near Bourke and Louth and provides extensive stock and domestic groundwater 
supplies (DPIE, 2022). Groundwater in the Lachlan Fold Belt is stored and moves through fractures, joints, 
bedding planes, faults, and cavities within the rock mass (DPIE, 2022).  

The surface geology near the Development Site was identified from the from the NSW Seamless Geology 
dataset (v2.1 May 2021) and comprised primarily of alluvial floodplain deposits, mixed colluvial, alluvial and 
aeolian deposits, alluvial channel meander plain facies and residual deposits of soil or saprolite (Figure 2-3). 
To the north-west of the study site was a region of claypan and lacustrine deposits. Outside of the investigation 
boundary to the south-east were deposits of colluvium and the Mulga Downs Group comprising of fluvial and 
alluvial sedimentary rocks. 

The basement geology comprised of the Abercrombie Formation and primarily comprised of thin bedded mica-
quartz sandstone interbedded with laminated sandstone and mudstone (Figure 2-4). Outside of the 
investigation area to the west lies the Leeton Igneous Complex mostly made up of weathered granite and 
weathered muscovite quartz. 



 

 

 

Figure 2-1 The Murrumbidgee alluvium water resource protection area from DPIE (2019) 
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Figure 2-2 All bores in the study area with available standing water level timeseries marked in blue and salinity measurements marked in orange also 
shown with the groundwater vulnerability map which corresponds with the Lower Murrumbidgee Shallow Groundwater Source 



 

 

Figure 2-3 Surface geology near the Development Site from the NSW Seamless Geology dataset (v2.1 May 2021) 



 

 

Figure 2-4 Basement geology near the Development Site from the NSW Seamless Geology dataset (v2.1 May 2021) 







 

2.1.2 Groundwater levels and trends 

The hydraulic head in mAHD and depth in m below the reference point or below the ground level for four bores 
is shown in Figure 2-5. The depth below measuring point was used for three of the bores opposed to the depth 
below ground level as this information was not available. Bore GW036369 had three nested piezometers at 
different depths (referred to as pipes), while the other bores consist of only a single pipe. The bores are 
generally screened in sand (Table 2-2) and the locations are show in Figure 2-2. 

The highest hydraulic head measurements are in bore GW007118 in the north (>135 mAHD) with consistently 
lower hydraulic head measurements, mostly less than 130 mAHD, in the three bores (GW036369, GW040595 
and GW402527) to the south. These hydraulic head timeseries consistently show potential for groundwater 
flow from the higher hydraulic head in the north to the lower hydraulic head in the south. This means flow 
directions in the shallow aquifer beneath the study site would be towards the river in the south. 

Bore GW036369 has three piezometers at different depths with pipe 1 screened between 40.5 and 46.6 m 
depth, pipe 2 screened between 79.2 and 85.3 m depth, and pipe 3 screened between 134 and 140 m depth. 
Although slightly deeper than the 40 m cutoff depth for the shallow aquifer, pipe 1 is likely consistent with the 
hydraulic head in the shallow aquifer, while the subsequent pipes likely measure the hydraulic head in the 
deep aquifer. The screen of pipe 1 is separated from pipes 2 and 3 by 8 m of clay, which may act as an aquitard 
between the shallow and deep aquifer. This would explain the similarity between the hydraulic head in pipe 1 
and the other bores, and the substantial difference between the hydraulic head observed in pipe 2 and pipe 3 
and the other bores. The higher hydraulic head in the shallow aquifer relative to the deep aquifer indicates that 
an aquitard separates the shallow and deep aquifer, and the shallow aquifer has potential for downwards flow 
where the aquitard is leaky or absent. 

The shallowest depth to water of the timeseries is an indicator of how shallow the water table is when water 
levels are at the highest, which can be an important metric when considering contamination risk. The 
shallowest depth to water in the shallow aquifer ranges from a 1.75 m in GW007118 in the north to 6.28 m in 
GW036369 in the south. In the deeper aquifer, GW0036369 shows a deeper depth to water than the shallow 
aquifer ranging from 15.73 m in pipe 2 to 15.92 m in pipe 3. 

Bores show seasonal variations in hydraulic head and a long-term trend that mimics the cumulative deviation 
from mean monthly rainfall (CDMMR; calculated from the SILO database4). For GW036369, the pipes 2 and 
3 (in the deeper aquifer) show greater seasonal variability than pipe 1 (likely in the shallower aquifer), possibly 
due to a combination of seasonal recharge/discharge processes and/or pressure loading from the overlying 
shallow aquifer on the confined deeper aquifer. 

There are several bores with single measurements taken at the time of drilling located proximal to the 
Development Site. These ranged from a depth to water of 10 mBGL in GW404340 ~500 m to the south-east 
to 2.1 mBGL in GW402105 ~500 m to the north-west. This suggests that the depth to water at the Development 
Site could be anywhere between 2.1 mBGL and 10 mBGL. It is recommended that drilling is conducted to 
accurately characterise the depth to water beneath the Development Site. 

 

 
 
4 https://www.longpaddock.qld.gov.au/silo/ 



 

 

 

 

 

Figure 2-5 Hydraulic head measurements in mAHD and m depth below measuring point or ground level (where available) also shown with the cumulative 
deviation from mean monthly rainfall (CDMMR)







 

 

Figure 2-6 Groundwater dependent ecosystems near the Development Site from the GDE atlas 







 

 

Figure 2-7 Locations of functional and unknown status bores categorised as stock and domestic or water supply shown with groundwater productivity 
mapping 
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2.2 Groundwater Vulnerability Assessment 

2.2.1 Construction Dewatering 

It is understood that no groundwater dewatering will be required during construction. Groundwater depth will 
be confirmed via on-site investigation during detailed design stage and the appropriate construction method 
(concrete footings or steel piling footings) will be chosen to ensure no dewatering is required.  

2.2.2 Potential adverse impacts on groundwater dependent ecosystems 

No mapped GDEs are within the Development Site, therefore no GDEs will be directly damaged during 
construction. 

Potential terrestrial and aquatic GDEs are located within 5 km of the Development Site, however, construction 
and operations are not predicted to impact groundwater and therefore there will be no impacts to nearby 
potential GDEs.  

2.2.3 Likelihood of contamination 

It is understood that during construction, there will be no significant stored volumes of chemicals or fuels and 
no refuelling or washing of vehicles at the site. Therefore, the potential sources of groundwater contamination 
would be from minor fuel or hydraulic hose leaks, which are expected to be less than 100 L and would be 
managed via spill kits and removal of impacted soils via mechanical means until clean/non-odorous soils are 
observed. Due to the small volumes of potential sources, and management and mitigation measures, there is 
a low likelihood of contaminants reaching the water table. If contaminants did manage to migrate to the water 
table, concentrations would be extremely low resulting in a negligible risk of reducing groundwater quality for 
any local users or GDEs associated with the local groundwater system. 

Once operational, potential contaminant sources include leakage of chemicals from batteries; however, the 
batteries will be lithium-ion phosphate, which does not contain heavy metals and is considered to be the safest 
batteries in the industry. In the unlikely event of battery failure, the battery units are self-contained, with anti-
leak connections, therefore limiting any potential for contamination release. Further, as the batteries are in 
IP55-rated self-contained units, the opportunity for external water to interact with the internal battery and, 
therefore, the batteries are not considered a significant source of contamination.  

Potential battery fires are expected to be contained within the individual units, as each unit has internal fire-
suppression systems including flammable gas, smoke and thermal sensors, pressure release systems and 
aerosol fire extinguishing systems. Therefore, the risk (likelihood and consequence) from small individual fires 
is not considered significant. However, should a larger fire occur necessitating the use of large volumes of 
external water and fire-fighting chemicals, then there would be a potential for infiltration of fire-fighting liquids 
to the shallow aquifer. However, clean-up measures would mitigate against substantial volumes remaining in 
soils, and therefore, even in this scenario, the risk of contamination of groundwater is considered minimal. 

There will be up 100L of fuel stored onsite, which is a potential source of contamination. However, standard 
management practices are in place to ensure that the fuel is stored in a bunded enclosure with a minimum 
110% of the stored volume to ensure the bund can contain the entire volume of the stored fuel. Therefore, it is 
expected that the risk of a fuel leak will be minimal. 

A 900 mm deep oil bund will be constructed to the current standards and limit the likelihood of oil leaks. With 
regular inspection and maintenance of the bund, oil is not considered to be a significant source of 
contamination. 

IGS have been informed that no additional chemicals will be stored on the Development Site that would be 
considered to be a source of contamination. No dangerous goods will be stored onsite. 
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3 FLOODING METHODOLOGY 

3.1 Overview 

Assessment of the flood risk to the Site was separated into mechanisms; riverine flooding and direct catchment 
inundation. The following sections describe the methodology for each component of the assessment.  

3.2 Riverine Flooding  

A desktop review was undertaken to determine existing flood risk from riverine sources to the Site. The 
Murrumbidgee River is located approximately 4.30 km to the south of the site. An existing Murrumbidgee River 
flood study was commissioned by Narrandera Shire Council in 20198, highlighting the proposed BESS location 
remains flood free up to the PMF design event as part of the hydraulic assessment. The Site relative to the 
riverine flooding from the Murrumbidgee River during the PMF flood event is shown in Figure 3-1. 

Whilst the Site is located outside of the model extent (shown by the black dashed line), Figure 3-1 shows the 
land to the south of the Site with an elevation of approximately 138.00 mAHD has an indicative inundation 
depth of between 0.1 to 0.3 m. The Site is located at an elevation of between 138.50 to 139.20 m AHD which 
is higher than the estimated PMF level of 138.30 m AHD around the Site. It should be noted that this is 
considered a conservative PMF extent due to the confined nature of the model rather than modelling the full 
flood extent. 

 

Figure 3-1 PMF Riverine Flood Risk from the Murrumbidgee River (Lyall & Associates 2019) 

 
 
8 https://flooddata.ses.nsw.gov.au/flood-projects/leeton-shire-flood-study 
 

Proposed  
Yanco BESS 
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Figure 3-3 Land use 

Table 3-1 Manning's 'n' Roughness Coefficients 

Land Use �0�D�Q�Q�L�Q�J�¶�V���µ�Q�¶���5�R�X�J�K�Q�H�V�V���&�R�H�I�I�L�F�L�H�Q�W 

Buildings 0.5 

Residential area 0.15 

Cropland 0.05 

Grassland 0.04 

Bush/shrubs 0.06 

Forestry (dense vegetation) 0.095 

Waterways 0.03 

Farm Dam 0.08 

Sealed Roads 0.025 

Dirt Roads 0.03 
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3.3.2.4 Hydraulic structures 

Several hydraulic structures connecting the channels and drains around the Site were observed in satellite 
imagery. The landholder was able to provide information on the culvert shapes and sizes for numerous 
structures around the Site. The remaining structures around the Site were estimated based on nearby structure 
sizes and reasonable estimates.  

3.3.3 Hydrologic Input 

3.3.3.1 Rainfall 

RoG modelling requires hydrologic inputs of rainfall and losses to be applied to the hydraulic model. The 
TUFLOW QGIS plugin was used to extract design rainfalls and associated temporal pattern data from the ARR 
2019 and Bureau of Meteorology (BoM) databases for the catchment (coordinates: 146.3914, -34.6004). 

With the model extent being larger than the discrete catchment that the site is located within, a conservative 
approach was taken with no areal reduction factors being applied to the design rainfall. 

Temporal patterns were selected from the Murray Basin zone. Three temporal patterns were modelled for each 
storm duration, consisting of front loaded, mid-loaded and rear loaded storms. Figure 3-4 showcases the 
temporal pattern comparison in the rainfall hyetograph for the 1% AEP 60-minute event.    

 

Figure 3-4 Temporal pattern comparison 

The PMF rainfall depth was estimated from the Probable Maximum Precipitation (PMP) rainfall depth using a 
Generalise Short-Duration Method. A scale factor between the 1 in 2000-year rainfall depth and PMP was 
used to determine the PMF rainfall depth for each of the investigated storm durations. 







 

ACEnergy | 1 October 2024  
Flood Risk and Groundwater Assessment Report Page 36 
 

 
 

 

 

 

Figure 3-6 Hydraulic model changes for the design scenario
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All simulated AEP events were modelled with an identified back-loaded, mid-loaded and front-loaded temporal 
patterns for a range of events to capture the influence of short to longer duration storm events. The results 
across several durations for the 1% and 10% events are shown in Figure 4-2 and Figure 4-3. The results 
indicate that 3-hour duration is the critical storm at the Site over the BESS layout for the events shown, with 
areas surrounding the site dominated by longer durations.  

The remaining median temporal pattern AEP results are displayed in Appendix A.  

 

Figure 4-2 Critical Durations - Existing Conditions (1% AEP event) 

Site 

Intersection 
Upgrade 
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Figure 4-3 Critical Durations - Existing Conditions (10% AEP event) 

4.4 Modelling Parameters 

In general, standard default TUFLOW parameters were used in the modelling of the rainfall across the Yanco 
BESS model domain. Key parameters are noted below: 

Table 4-2 Key model parameters  

Parameter Value 

Cell wet/dry depth 0.0002 

SGS sample frequency 5 

SGS Approach Method B 

SGS Depth Output Cell Average 

The computation timestep is adaptive over the course of the simulation with 2D time-varying outputs generated 
every 10 minutes, and every 5 minutes within the plot output (PO) points/lines.  

Intersection 
Upgrade 
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