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2 HYDROLOGIC MODEL CONFIGURATION 

2.1 Overview 

The catchment contributing surface water to the BESS site was delineated using 1m photogrammetry 
topographic data. Hydrological data was then obtained using the Australian Rainfall and Runoff (ARR) Data 
Hub1 and applied directly as a Rain on Grid (RoG) approach.  

In line with Chapter 5 of the WA Stormwater Management Plans2, the existing conditions model was run to 
determine the existing flow paths, flood levels, velocities and Flood Hazard for the 1EY, 10%, 5%, 2% and 1% 
Annual Exceedance Probability (AEP) storm events. Climate change modelling was also included adding the 
required rainfall intensity increases to the 1% AEP event using ARR V4.2. 

 
 
1 https://data.arr-software.org/ 
2 Government of Watern Australia: https://www.wa.gov.au/government/document-collections/stormwater-management-manual-western-
australia 

https://data.arr-software.org/
https://www.wa.gov.au/government/document-collections/stormwater-management-manual-western-australia
https://www.wa.gov.au/government/document-collections/stormwater-management-manual-western-australia
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Figure 2.1 Site Location
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Figure 2.2 Project Layout 
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2.2 ARR 2019 Methodology 

2.2.1 Datahub Parameters  

Design rainfall patterns such as temporal patterns, pre-burst values and areal reduction factors were obtained 
from the ARR 2019 Data Hub1. Parameters were obtained near the centroid of the catchment and are 
presented in Table 2.1. 

Table 2.1 ARR 2019 Datahub Parameters  

Parameter  Value  

Longitude 117.1354 

Latitude -33.8077 

River Region Division, South West Coast 

River Name Blackwood River 

ARF parameters SW WA 

Storm Initial Losses (mm) 31.0mm/hr 

Storm Continuing Losses (mm/h) 3.0mm/hr 

Temporal Patterns West Flatlands and Areal Temporal Patterns 
 

2.2.2 Design inputs  

2.2.2.1 Event Duration  

Design rainfalls were derived for burst durations between 10 mins and 2 hours, based on the expectation that 
the critical storm duration for the investigation area catchment would be relatively short, given its size.  

2.2.2.2 Intensity -Frequency -Duration (IFD)    

Rainfall burst depths for the modelled AEP events were estimated for the centroid of the catchment using the 
2016 ARR IFD data available from the Bureau of Meteorology3. 

Table  2.2 Design Rainfall Depths (mm) For Various Event Durations And AEP  

AEP% 10 min  15 min  20 min  25 min  30 min  60 min  90 min  

63.2 (1EY) 6.13 7.33 8.25 9.02 9.68 12.6 14.6 

50 7.05 8.42 9.47 10.3 11.1 14.4 16.6 

20 10.3 12.3 13.9 15.1 16.2 20.7 23.8 

10 12.9 15.5 17.4 18.9 20.2 25.6 29.3 

5 15.9 19 21.3 23.2 24.7 31.1 35.4 

2 20.4 24.5 27.4 29.7 31.6 39.2 44.3 

1 24.4 29.4 32.9 35.5 37.7 46.1 51.7 

 
 
3 http://www.bom.gov.au/water/designRainfalls/ifd/ 

http://www.bom.gov.au/water/designRainfalls/ifd/


http://book.arr.org.au.s3-website-ap-southeast-2.amazonaws.com/
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AEP 1% 2% 5% 10% 63.2% (1EY) 1% + CC 

060m 25.8 3 26.2 3 26.8 3 26.8 3 0 3 30.2 3.7 

090m 25.5 3 25.8 3 26.3 3 26.6 3 0 3 29.9 3.7 

120m 25.5 3 25.4 3 25.3 3 26.4 3 0 3 29.9 3.7 

3.8 Boundary Conditions 

The RoG modelling approach applies rainfall directly onto the topography. This approach is particularly 
beneficial for catchment-based studies. Direct rainfall was assumed to be spatially uniform across the entirety 
of the catchment. TUFLOW converts the original rainfall hyetograph to a hydrograph to smooth the transition 
from one rainfall period to another. 

A series of stage-discharge (HQ) curves were applied to sections of the model domain perimeter to remove 
flow from the model. Each of these discharge curves was automatically generated by TUFLOW based on a 
slope derived from local ground topography. 

All external boundary conditions (boundaries where water would flow out of the model) were located sufficiently 
far enough away from the area of interest to remove the influence of boundary effects.  

Internal boundary conditions (that move water from the 2d to the 1d within the drainage networks) were 
included on the entrance and exit of all the culvert pipes within the model.  

Figure 3.2 highlights the internal and external boundaries. 
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Figure 3.2 Terrain, Structures and Boundary Conditions  

3.9 Developed Conditions 

The impact of the proposed BESS on the flood behaviour was assessed through its inclusion within the 
hydraulic model.  

3.9.1 Topographic Changes  

Topographic changes to the site area were represented through the use of 2d_zsh providing cuts and raises 
where required. The BESS storage units were raised by 0.3m to represent the concrete foundation, or similar 
obstructions, the units will likely be placed on. This allows all shallow water to flow around the units within the 
model and is representative of what would be the case on site. Further topographic uplifts were included to 
represent the firefighting water tanks, a fence surrounding the substation, the access track from Collie-
Changerup Road and extending of the road swale to allow for storage. 

As part of the proposed mitigation and stormwater detention strategy, a series of swales were represented 
using similar 2d_zsh cuts based upon the calculated swale depths and widths as part of Section 5. To provide 
a worse case solution, the indicative detention area includes the required stormwater volume of 1,500 m³, in 
addition to 432 m³ firefighting water (1,932m3). The corresponding volume was designed within 12D to include 
an indicative 40m x 960m footprint, subject to design optimisation with the final design layout. The purpose of 
the external swales was to redirect runoff around the BESS and separately capture internal runoff and direct 
flow towards the stormwater detention area. Internal swales amongst the BESS units may not be necessary, 
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pending vehicle access requirements from the internal road network, and as such reliance will be placed on 
the northern and easter swales (SW_East & SW_C3).   

A small bund was also included surrounding the onsite substation at the south of the Site. The developed case 
digital elevation model and key alterations is shown in Figure 3-3.  

3.9.2 Material Changes  

Changes to the site material roughness are shown in Figure 3-4. These material changes represent the road 
network and crushed rock on site. Infiltration loss is likewise accounted for across the crushed rock areas, 
other than the seal roads. Roughness updates were also implemented for the proposed swale, laydown area 
and vegetation screening.  

3.9.3 Drainage  

A single discharge culvert has been included within the developed conditions to provide drainage from the 
onsite stormwater basin to the road swale. A uni-directional (flap value) was simulated to prevent backflow up 
into the basin from the hydraulic head within the downstream swale. The culvert details and indicative inverts 
are provided in Table 3-2. 

A two additional culverts were provided to facilitate flow within the road swale due to the proposed access 
route. The Collie-Changerup Road access uses a 2x 0.45m high x 0.9 wide box culvert. The second structure 
within the BESS limits is a dual 0.3m high x 0.9m wide box culvert that will fit within the designed swale width. 
A further 0.3m high x 0.9m wide box culvert is included within the eastern swales under the access road. See 
annotations on Figure 3-3. 

All drainage included within this model are design assumptions with exact specifications to be confirmed during 
detailed design.  

Table  3.3 Stormwater basin discharge pipe  

Name Type  US Invert (m 
AHD) 

DS Invert (m 
AHD) 

Width/Diameter (m)  

Basin Outlet CU (Uni-directional Culvert)  292.07 291.71 0.225 

 

 



 

Mint Renewables | 7 April 2026  Page 19 
Hydrological Assessment   
 

 
Figure  3.3 Developed Conditions Topographic Edits  

 

 
Figure  3.4 Developed Case Land Use  



http://arr.ga.gov.au/
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5 ONSITE DETENTION REQUIREMENTS 
On-site detention (OSD) is required to maintain the 1% AEP flows generated by the development back to pre-
development levels. The OSD storage requirements within this calculation has been designed solely to 
attenuate runoff and does not allow for fire-fighting requirements. It is noted; however, that any contaminated 
water generated during fire-fighting activities must be captured and treated prior to discharge. The on-site 
detention will include firefighting water within the final design.  As such, the detention basin outlet must be 
capable of full shut-off to prevent untreated contaminated runoff from being released. The required storage 
volume was determined by the Proponent's engineering team, in liaison with Bushfire Prone Planning (BPP), 
the Project's fire and risk consultants. The basin has been designed to account for greater than the stormwater 
run-off and fire-water run-off together, however, this will be further refined in the detailed design stage, in 
liaison with relevant agencies.  The treatment, and disposal methods for contaminated runoff should be 
assessed and confirmed by appropriately qualified personnel (fire protection engineer/fire safety consultant).  

DRAINS modelling was used to determine the pre-development and post-development peak flow rates, 
indicative sizing of internal drainage system and OSD requirements. 

5.1 Hydrological Model 

A DRAINS8 model was set up using ARR2019 procedures for the proposed post-development footprint. 
DRAINS is a hydraulic and hydrologic modelling software used to design and analyse urban stormwater 
drainage systems. For this assessment, the 1% AEP storm event was used to size the onsite detention 
requirements.  

Initial Loss/Continuous Loss (IL/CL) method was used as the hydrological modelling method. The pervious 
area losses were obtained from the ARR Datahub online portal. BoM IFD rainfall depths and temporal patterns 
for subject site location (-33.8, 117.3) was used for the modelling. As per ARR2019 guidelines, the median 
pre-burst rainfall in combination with unmodified Data Hub values of initial and continuing loss were used. The 
adopted IL/CL parameters are shown in Table 5.1. 

Table  5.1 Model IL/CL Parameters  

Parameter  Selected value  

Impervious Area Initial Loss 1 mm 

Impervious Area Continuing Loss 0 mm/hr 

Pervious Area Initial Loss 31 mm 

Pervious Area Continuing Loss 3 mm/hr 

5.2 Model Setup 

A pre-development catchment delineation was undertaken for the DRAINS modelling (Figure 5.1). The pre-
development catchments were assigned a fraction impervious (FI) of 0, based inspection of ariel imagery that 
determined the catchment is currently undeveloped farmland. Modelled catchment parameters are 

 
 
8 https://watercom.com.au/ 
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summarised in Table 5.2. The legal point of discharge (LPOD) was assumed to be in the north-east corner of 
the site at the intersection of Collie-Changerup Road and Tunney Road.  

 
Figure 5.1 Pre-Development Catchments  

Table  5.2 Pre-development Catchment Conditions  

Parameter  Catchment 1  Catchment 2  Catchment 3  

Total area (ha) 5.64 2.91 4.78 

Impervious area (%) 0 0 0 

Pervious area (%) 100 100 100 

Flow path length (m) 460 385 650 

Flow path slope (%) 3.6 3.5 3.7 

Retardance coefficient n* 0.1 0.1 0.1 

Figure 5.2 illustrates the post-development catchment layout, which was based on the Stage 2 plans (supplied 
by Mint Renewables). The development area (catchments 1 to 4) was assigned an FI of 0.7. The FI was 
assigned based on the assumption that the BESS site will use an unsealed gravel bed. The undeveloped 
catchments (5-8) were left with the original FI value of 0. Modelled catchment parameters are summarised in 
Table 5.3. Swales were assumed to be used for internal drainage within the BESS site with final internal design 
to be confirmed during the detailed design stage. Additionally, a cut off drain (SW_WEST in Figure 5.2) is 
proposed to bypass runoff from the existing catchment away from the proposed BESS site. Swales were sized 
to convey up to 1% AEP flows (Table 5-4) and were incorporated in the DRAINS model. 



 

Mint Renewables | 7 April 2026  Page 26 
Hydrological Assessment   
 

 
Figure  5.2 Post -development DRAINS Catchments  

Table  5.3 Post -development Catchment Conditions  

Parameter  
Catchment Number  

1 2 3 4 5 6 7 8 9 

Total area (ha) 1.06 1.09 0.25 1.10 4.63 0.98 2.99 0.48 1.298 

Impervious area (%) 30 0 

Pervious area (%) 70 100 

Flow path length (m) 122 55 20 55 474 127 324 95 189 

Flow path slope (%) 2.3 2.4 2.7 2 3.8 5.7 5.2 1.2 1.8 

Retardance coefficient n* 0.012 0.1 

Table  5.4 Indicative Swale Sizing  

Parameter  SW_West  SW_East  SW_C3 

Depth (m) 0.5 0.35 0.3 

Side Slope 1:4 1:2 

Base Width (m) 0.5 2.5 1 

Length (m) 291 248 129 

Slope (%) 2.3 1.42 0.7 

Mannings n 0.035 
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6 RESULTS AND DISCUSSION 

6.1 Overview 

The maximum flood level, depth, velocity and Flood Hazard were determined for each modelled AEP across 
the modelled event durations. Note that flood depths less than 10 mm and puddle sizes less than 0.01 ha were 
filtered from all surface water results.  

6.2 Critical Storm Duration 

The critical storm duration is typically defined as the duration of rainfall which produces the greatest flood 
extent and flood depth. Critical duration can vary due to several factors, including topography, land use, size 
of the upstream catchment and nature of the drainage system. The durations determined as critical for the 1% 
and 10% AEP events are shown Figure 6.1 and Figure 6.2. The composite results indicate the 10-minute, and 
15-minute durations were critical across much of the Site for the lower and higher magnitude events. Only in 
areas where ponding is observed, or significant flow paths, are longer durations more critical in the larger 
events. 

 
Figure  6.1 ROG Critical Duration: 10% AEP  






















































































































