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Figure 1-1       Site Location Overview
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3  DATA COLLECTION AND REVIEW   

A review of available data was undertaken, including all previous modelling, reporting and hydrological datasets sourced and 
produced by WMS, together with project information and supporting documentation provided by Red Hill Renewable Energy 
(RHRE). 

3.1  PROJECT INFORMATION AND DESIGN DOCUMENTATION  

The project inputs provided by Red Hill Renewable Energy (RHRE) include proposed layout drawings for the BESS and associated 
switchyard infrastructure , as seen in Figure 3-1. The BESS layout drawings depict a clustered arrangement of multiple containerised 
battery units (BESS sheds) located within a defined compound, together with internal access aisles, a proposed berm and potential 
detention areas. The drawings also show the spatial relationship between the BESS compound, the adjacent switchyard, and site 
access roads, defining the overall development footprint relevant to stormwater management and incident containment. 

Proposed earthworks and site level drawings illustrate the intended finished ground levels across the BESS and switchyard areas, 
including areas of cut and fill required to create level platforms for the battery units and electrical infrastructure (refer  

Figure 3-2). The plans indicate how the site is to be graded to manage overland flows, identify local high and low points, and direct 
surface runoff towards designated drainage corridors and containment features. The plans utilised for this stormwater assessment 
is provided in Appendix C. 

Infrastructure shown on the drawings includes internal access roads, hardstand surfaces, equipment pads, and drainage features 
servicing the BESS and switchyard, defining the principal impervious areas within the site.  

Relevant correspondence provided by Red Hill Renewable Energy (RHRE) confirms key stormwater management assumptions, 
including the presence and role of proposed detention basins within the site for incident containment . These basins are intended 
to form part of the overall strategy for managing site runoff and providing containment capacity during incident scenarios, such as 
fire-fighting activities or accidental releases. 
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Figure 3-1 Proposed BESS and Switchyard Layout (Gilvear Planning, 2025)   
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Figure 3-2 Proposed BESS Site Plan (Gilvear Planning, 2026) 
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Figure 3-3     The Mainstream Flooding Peak Depth and Extent for the 0.5% AEP Event for the Post-Development Conditions Previously Modelled by WMS in 2025   
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Figure 3-4      The Overland Flooding Peak Depth and Extent for the 0.5% AEP Event for the Post-Development Conditions Previously Modelled by WMS in 2025 
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Figure 3-5     The Velocity of Mainstream Flooding During the 0.5% AEP Event for Post-Development Conditions Previously Modelled by WMS in 2025 
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Figure 3-6      The Velocity of Overland Flooding during the 0.5% AEP Event for Post-Development Conditions Previously Modelled by WMS in 2025
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3.3  TOPOGRAPHY  

The site is proposed to be developed on rural land, consisting of grassed paddocks and scattered bushland. The local topography 
shows that the highest point within the proposed BESS development is approximately 64 mAHD in the south-western corner, and 
the lowest point is approximately 50 mAHD in the north-western corner (refer Figure 3-7).  

In the previous report done by WMS in 2025, the catchment was delineated using 1 m resolution LiDAR-derived topographic data 
sourced by ELVIS. The total catchment area for the study was determined to be approximately 64 km2. The sub-catchment 
delineations were created using GIS techniques and manually refined, and the results can be seen in Figure 3-8. Overland flows and 
watercourses naturally drain from the north to the south, discharging to downstream waterways and eventually into Killarney Creek.  

The post-development topography given by Red Hill Renewable Energy (RHRE) (Figure 3-1) indicate minor cut and fill of the land 
primarily to create level equipment pads, and the broader slopes and drainage gradients remain unchanged. Additionally, final levels 
sit above the overland and mainstream flood extents (Figure 3-3 and Figure 3-4) following compliance with the GRC requirements, 
and indicating that no flood protection structures need to be implemented in the design.  

Local topography in the post-development plans within  the BESS containerised area indicates a gentle slope of approximately 
1.70% toward the north-west, with elevations ranging from approximately 61 mAHD to 54 mAHD. This slope promotes controlled 
sheet flow across the compound and directs overland runoff toward the north-west. Steeper gradients are confined to existing 
drainage lines located outside the BESS and switchyard extents. These topographic features support predictable overland flow 
behaviours (refer Figure 3-9) and limit  the potential for erosion within the developed BESS area.   

Finished site levels are designed to broadly follow existing ground conditions, with minor cut and fill done where required to 
establish level equipment pads. No regrading is proposed that would alter drainage patterns or redirect overland flow paths.  
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Figure 3-7      The Local Topography
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Figure 3-8      Catchment Delineation  



 
 

10862-R-Red Hill Renewable Energy (RHRE)-RutherglenStormwaterContainment-v1.docx Page 15 
 
 

 

Figure 3-9      Predicted Direction of Overland Flow Within the Proposed BESS Development (Pre-Development Topography Levels)  

Predicted direction 
of overland flow 
from site runoff  
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Figure 3-10      The Proposed Location of Basins in Relation to the Post-Development Topography, and Catchments within the BESS 

Proposed location 
of detention basins  
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4  STORMWATER MANAGEMENT PLAN FOR INCIDENT CONTAINMENT  

4.1  DESKTOP ASSESSMENT  

4.1.1  Identification of Drainage Pathways and Features  

Following inspection of the local topography within the proposed BESS development area using available LiDAR data and GIS tools, 
overland flow paths across the site were identified, as seen in Figure 3-9. Design plans provided by Red Hill Renewable Energy 
(RHRE), highlighting post -development surface levels, were incorporated into the existing LiDAR to assess changes to local 
topography and derive local water streamlines (refer Figure 4-1)  

The site lies within the broader catchment shown in Figure 3-3, which generally drains southward towards Killarney Creek. 
Consistent with this catchment -scale drainage pattern and the locally derived post-development watercourses and topography, it 
is recommended that two  lined detention basins be incorporated as part of the incident containment strategy. Based on predicted 
overland flow paths and the locations of waterway entry points (refer Figure 4-1), the detention basins are proposed to be placed 
along the western boundary and the north-western corner of the BESS (refer Figure 3-10). These locations will intercept runoff 
travelling toward adjacent waterways and provide containment of fire-fighting water during incident scenarios. Furthermore, this 
orientation aligns with existing overland flow paths and do not require any diversion of natural drainage features, ensuring 
compliance with the State Code 27 requirements.  

As shown in Figure 3-6, the highest overland flow velocities within the developed area occur along the western boundary of the 
BESS. In accordance with the site topography and previously modelled flood behaviour, fire-fighting runoff generated during an 
incident is expected to drain along this channel toward the downstream watercourse. The placement of a detention basin along 
this western boundary therefore aligns with the dominant flow pathway, utilises existing drainage behaviours, and ensures that 
contaminated runoff is captured prior to entering the natural waterway networks.  

A second detention basin is proposed at the north-western corner of the BESS to capture runoff in this part of the site before 
entering the northern open waterway. This basin location also corresponds with natural topographic low points and expected 
overland flow directions associated with the subtle slope within the BESS containerised area mentioned in Section 3.3 . The basin 
is therefore well placed to intercept and contain fire-fighting water  and potential rain runoff before it can enter the natural waterway 
network and pose risk to the surrounding environment.   
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Figure 4-1       The Local Topography Post-Development at the BESS and the Local Stream Network 
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4.1.2  Calculations of Containme nt Volumes  

The containment system is required to retain all the fire-fighting water, in addition to the rainfall runoff generated on site over a 
24-hour 10% AEP event. Based on the rainfall assessment in Section 3.4 , it is estimated that a total of 19,849.26 kL of rainfall runoff 
from the BESS site will be present over a 24-hour period under 10% AEP conditions. 

To provide a conservative design, an additional 15% of contingency has been applied to the total fire-fighting water demand when 
determining the required containment volume. This allowance accounts for uncertainties in incident response conditions and 
ensures that all firefighting  water and associated contaminants can be fully retained onsite during an incident.  

Based on these assumptions, the required fire-fighting water containment volume has been calculated as follows: 

360,000 L (total fire tank volumes) + (13,200 (total retaining size of transformer bund) x 2 (worst-case scenario involves two 
modules on fire)) x 1.15 (additional 15% leeway) = 444,360 L  

This results in a total required fire-fighting containment volume of 444.36 kL. 

The calculated rainfall runoff volumes were subsequently added to the firefighting  water requirement to determine the total 
detention basin storage volumes. As the north-western basin is expected to intercept runoff and fire-fighting water from a greater 
number of BESS containers, the required fire-fighting volume has been apportioned between the basins in a 60:40 split. The 
resulting minimum containment volumes were determined as follows:  

Basin 1 (north-western):  

444.36 kL (total fire-fighting  requirement) x 0.60 (60% split) + 9563.91 kL (24-hour runoff volume from the respective catchment 
under the 10% AEP) = 9830.53 kL 

Basin 2 (western):  

444.36 kL (total fire-fighting  requirement) x 0.40 (40% split) + 10,167.61 kL (24-hour runoff volume from the respective catchment 
under the 10% AEP) = 10,345.35 kL  

 

Indicative basin sizing is reflected in Figure 4-2 with size requirements and associated rainfall calculations included in Appendix B. 
The rough basin shapes and sizes were determined following the local topography and necessary area requirements.  
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Figure 4-2   The Location and Rough Sizing Scale of the Proposed Detention Basins in Relation to the Post-Development Topography

Expected direction of 
rainfall runoff on site 
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4.1.3  Implementation of Containment System and Operational Functionality   

As highlighted in the report by Arriscar 2026, stormwater is managed through the natural overland flow paths, vegetated surfaces 
and runoff through open bund valves. The stormwater drainage and containment systems are intended to operate independently, 
allowing stormwater to pass through the site under  normal conditions, while ensuring that full retention of contaminated runoff is 
possible during incidents.  

4.1.3.1  Berms  

Development plans provided by Red Hill Renewable Energy (RHRE) indicate the use of an earth berm surrounding the BESS site. It 
is recommended that the extent of this berm be increased, as shown in Figure 4-2 to provide a secondary means of incident 
containment. The berm is intended to generally follow the existing topography, enabling it to intercept and direct fire-fighting runoff 
toward the detention basins while maintaining natural overland flow paths. 

4.1.3.2  Bunds and Valves  

Bunded containment systems are provided around each individual BESS container and form the primary defence against the 
release of contaminants as mentioned in the fire study by Arriscar 2026. Each BESS module is independently bunded using sealed, 
impervious upturn bunds, preventing any interaction between contaminants and the underlying soil or groundwater. The overall 
sizing of the bunds requires that 100% of the firefighting  water applied to the BESS is contained.  

Discharge from each bunded area is controlled via automated bund valves, which are normally open to allow clean stormwater to 
drain under normal operating conditions. In the event of a fire, activation of the fire alarm will automatically close the relevant bund 
valves for the affected module, isolating the area and retaining contaminated firefighting  water onsite. Transformer bunds are fitted 
with oil-water separator valves that will automatically seal when oil is detected.  

Once isolated, retained incident liquids are directed to the lined detention basins via controlled outlets through manual activation. 
This forms part of the operational response and is not required for immediate containment, which is achieved automatically through 
the closure of bund valves. Outlet configurations can be adjusted to suit site-specific operational requirements, providing flexibility 
in directing flow to the detention basins. The battery management system permits the discharge of water of acceptable quality 
under non-incident conditions, while contaminated fire-fighting water captured within the detention basins is retained for controlled 
removal and offsite disposal by licensed waste disposal tankers organised by Red Hill Renewable Energy (RHRE).  

Under normal operating conditions, clean rainfall runoff is discharged from the detention basins via normally open outlet controls 
to the lawful points of discharge, ensuring that the basins remain available for incident containment. In the event of extreme rainfall, 
controlled discharge or pumping of clean rainwater may be undertaken to maintain available containment capacity. Discharge is 
automatically isolated during incident conditions to ensure containment of contaminated runoff.  

4.1.3.3  Detention Basins  

It is recommended that two-lined detention basins be implemented on site and sized to accommodate the full volume of firefighting 
water, transformer oil from two BESS containers under a worst-case scenario, and up to 24 hours of surface runoff associated with 
a coincident 10% AEP rainfall event. To ensure compliance with regulatory requirements and to avoid the need for additional safety 
measures, such as drowning-prevention fencing, it is recommended that the basins remain shallow, with a maximum depth of 1.2 
m, and to follow the indicative footprint shown in Figure 4-2. Due to size and area constraints, both basins have been sized to reflect 
a depth of 1.2 m.  

As the direction of fire-fighting runoff will depend on the location of affected BESS containers, the basins are sized with partial 
redundancy to provide a robust, cost-effective containment strategy that reflects the topography . The combined storage capacity 
of the basins exceeds the defined worst-case containment requirements, and this approach provides operational flexibility, allowing 
for scenarios in which one basin may be partially unavailable (for example, due to maintenance or prior use) without compromising 
environmental protection outcomes.  

Under normal operating conditions, the proposed detention basins are intended to remain empty and lined. The basins would only 
be utilised during incident scenarios to temporarily contain contaminated runoff. In the event of flooding, the basins would function  
as passive low points within the floodplain and would not compromise flood behaviour or containment performance.  
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Table 1: IFD Depth Data from BoM (2026) for the given coordinates of the BESS development location  
 

Annual Exceedance Probability (AEP) 

Duration 
(minutes) 

63.20% 50% 20% 10% 5% 2% 1% 

1 2.58 2.89 3.85 4.49 5.11 5.91 6.52 

2 4.31 4.82 6.42 7.5 8.55 9.91 10.9 

3 6.1 6.83 9.1 10.6 12.1 14 15.5 

4 7.8 8.73 11.6 13.6 15.5 17.9 19.8 

5 9.37 10.5 14 16.3 18.6 21.5 23.7 

10 15.6 17.5 23.2 27.1 30.8 35.6 39.3 

15 19.9 22.3 29.7 34.6 39.3 45.5 50.1 

20 23.2 26 34.5 40.2 45.7 52.9 58.3 

25 25.8 28.9 38.4 44.7 50.9 58.9 64.9 

30 27.9 31.2 41.6 48.5 55.2 63.9 70.4 

45 32.7 36.6 48.8 57 65 75.4 83.3 

60 36.1 40.5 54.1 63.3 72.3 84.1 93 

90 41.1 46.2 62.1 72.9 83.5 97.5 108 

120 44.9 50.5 68.3 80.4 92.4 108 121 

180 50.7 57.3 78.3 92.8 107 127 142 

270 57.6 65.4 90.5 108 126 149 168 

360 63.2 72.1 101 121 141 169 192 

540 72.5 83.3 118 144 169 204 232 

720 80.3 92.6 133 163 193 235 268 

1080 92.9 108 158 195 234 287 329 

1440 103 120 179 222 268 330 379 
 

 

 

Table 2: The QUDM table information used to determine the C value for rainfall volume calculations  

QUDM Table 4.05.3(a)/DTMR Table 5.9.2(b) Table of C10 
Values       

 1I10 Fraction Imperviious fi 
(mm/h) 0.0 0.2 0.4 0.6 0.8 0.9 1.0 

0   0.44 0.55 0.67 0.78 0.84 0.90 
39   0.44 0.55 0.67 0.78 0.84 0.90 
45   0.49 0.60 0.70 0.80 0.85 0.90 
50   0.55 0.64 0.72 0.81 0.86 0.90 
55   0.60 0.68 0.75 0.83 0.86 0.90 
60   0.65 0.72 0.78 0.84 0.87 0.90 
65   0.71 0.76 0.80 0.85 0.88 0.90 
70   0.74 0.78 0.82 0.86 0.88 0.90 

 

 

 


















