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1 INTRODUCTION 
Sasanadhaja Buddhist Association Inc are planning to construct a new temple facility at the 
rear of an existing residential dwelling located at 53 Dwyer Road, Bringelly.  The location of 
development site is shown in Figure 1, which is enclosed in Appendix A.   
 
The proposed development will involve the construction of one main shrine building with one 
ancillary building for toiletry purposes and another building for kitchen purposes, an open 
courtyard, a large open carpark, relocation of septic tanks and demolition of four (4) existing 
sheds.  Plans of the proposed development are included in Appendix B. 
 
The development site is located within the Liverpool City Council Local Government Area.  
Council identified that the site is impacted by an overland flow path.  Accordingly, any 
development across the site has the potential to alter the current distribution of overland 
flood water, which may adversely impact on neighbouring properties.  As a result, Council 
requested that an overland flood study be prepared to support the development application 
for the proposed temple.   
 
This report forms the overland flood study for the proposed development. The primary goals 
of the study were to: 

 Develop a new flood model of the local catchment draining through the site using the 
TUFLOW software; 

 Use the TUFLOW model to simulate the 100 year ARI flood for pre-development and 
post-development conditions; 

 Prepare flood maps describing overland flood behaviour in the vicinity of the site for 
pre-development and post-development conditions;  

 Prepare flood level difference mapping to quantify the nature and extent of any 
changes in flood level and extent associated with the proposed development; and, 

 Identify any works that may be required to mitigate any adverse flood impacts. 
 
The outcomes of the overland flow study are summarised in the following report. 
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2 PRE-DEVELOPMENT FLOOD ASSESSMENT 

2.1 Description of the Site 

The development site occupies a total area of 3.1 hectares and adjoins Dwyer Road at 
Bringelly (refer Figure 1).  The site is currently occupied by one residential dwelling located 
on the eastern side of the site.  Four sheds are also scattered across the eastern section of 
the site. 
 
There are three (3) existing dams on the site: 

 Dam 1: Located in the front yard immediately adjacent to Dwyer Road; 

 Dam 2: A larger dam to the rear of the existing dwelling located roughly in the middle of 
the site; and, 

 Dam 3: A small dam located at the very rear (western part) of the site.   
 
Dam 1 is small and receives minor inflows from the front yard and a part of Dwyer Road. Dam 
2 receives overland flows from the development site as well as two properties located to the 
north (49 and 51 Dwyer Road) via two different overland flow paths.  Overflows from this dam 
discharge to the south and into 55 Dwyer Road.  Dam 3 receives overland flows from a small 
portion of the development site and a small area at the rear of 51 Dwyer Road. 

2.2 TUFLOW Modelling 

2.2.1 Model Development  
In order to understand the potential for the development to impact on existing/pre-
development flood behaviour, it is first necessary to define flood behaviour for “pre-
development” conditions.  Pre-development flood behaviour across the site was established 
using a purpose-built direct rainfall TUFLOW model.  
 
The TUFLOW model that was developed for the investigation incorporated the following 
features: 

 Model Domain: the TUFLOW model domain/area extends across the full catchment 
draining through the development site.  The model also extends downstream of the site 
to ensure any uncertainty in the downstream boundary condition does not impact on 
results in the vicinity of the site.  The extent of the model is shown in Figure 2. 

 Grid Size: a 1 metre grid size was used to represent the variation in terrain and 
hydrologic/hydraulic properties across the catchment.  

 Elevations: elevations were assigned to each grid cell in the model based upon LiDAR 
information collected by NSW Land and Property Information in 2011.   

 Rainfall Losses and Manning’s “n” Roughness: Rainfall losses and Manning’s “n” 
roughness coefficients were assigned based upon the land use polygons shown in 
Figure 2.  The land uses were delineated by hand based upon recent aerial imagery.  
The rainfall losses and Manning’s “n” values assigned to each land use are summarised 
in Table 1.   
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Table 1 Rainfall Loss and Manning's “n” Roughness Values 

Material 
Description 

Rainfall Losses 

Manning’s “n” Initial Loss 
(mm) 

Continuing Loss 
(mm/hr) 

Short grass 10.0 2.5 0.035 

Long grass 10.0 2.5 0.045 

Water bodies 0.0 0.0 0.030 

Trees 10.0 2.5 0.100 

Concrete 1.0 0.0 0.015 

Sealed road 1.0 0.0 0.018 

Building 1.0 0.0 1.000 

 Downstream Boundary: The downstream boundary conditions for the model was 
defined using a normal depth (i.e., Manning’s) calculation.  A variable bed slope of 
between 0.06 and 0.23 was assigned along the length of the boundary to inform the 
normal depth calculations.  This slope information was extracted from the available 
LiDAR information. 

 Rainfall: Design rainfall was extracted from ‘Australian Rainfall & Runoff’ (Engineers 
Australia, 1987) for the 1% AEP event for a range of difference durations.  The design 
rainfall is summarised in Table 2.  The design rainfall was extracted at the centroid of 
the catchment draining through the development site.  ARR1987 rainfall was adopted in 
preference to ARR2016 rainfall as the ARR1987 rainfall was higher for all storm 
durations. 

Table 2 1% AEP Design Rainfall Depths  

Duration 
Rainfall Depth 

(mm) 

30 mins  49.3 

1 hour  66.8 

1.5 hour 78.5 

2 hours 87.7 

3 hours 102 

6 hours 132 

 Buildings: Buildings represent one of the most significant overland flow impediments.  
As shown in Table 1, this flow impediment was represented by applying a high 
Manning’s “n” roughness value to all building footprints (n=1.00).  However, a lower 
Manning’s “n” value was adopted for shallow flow depths to reflect the rapid rainfall 
runoff from roof areas. 

 Farm Dams: As discussed, the local catchment incorporates a number of farm dams.  
Although there is potential for each dam to capture and store runoff from the upstream 
catchment (thereby reducing downstream flows), it was assumed that each dam was 
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“full” prior to the commencement of rainfall to ensure a conservative estimate of 
overland flood behaviour was provided. 

2.2.2 Results 
The TUFLOW model was used to simulate a range of different durations for the 1% AEP storm, 
ranging from 30 minutes up to 6 hours.  The results from the design flood simulations were 
reviewed to confirm the critical storm duration in the vicinity of the site.  This analysis 
determined that the 1.5 hour storm was most commonly critical for the overland flow paths 
draining into the development site while the 2 hour storm was typically critical for the farm 
dams.  Accordingly, both the 1.5 hour and 2 hour storm were run and the results from the 
individual storm durations were combined to form a final design flood envelope which formed 
the basis for the display of results. 
 
Peak floodwater depths and water levels for pre-development conditions were extracted 
from the design flood envelop and are presented in Figure 3.  It should be noted that only 
areas exposed to an inundation depth of greater than 0.1 metres is shown in Figure 3 to 
distinguish between areas of negligible inundation and those areas subject to more significant 
overland flooding.  It was noted that application of a depth filter did result in a significant 
number of “puddles”.  Therefore, an additional area threshold was applied to the raw 
TUFLOW results to remove isolated puddles less than 50 m2 that did not form part of an 
obvious overland flow path.   
 
Figure 3 shows that with the exception of the three farm dams, the majority of the 
development site is not predicted to be exposed to significant overland flow depths.  
However, there are two overland flow paths identified in Figure 3: 

 The primary flow path which enters partway along the northern property boundary and 
drains in a south-westerly direction into Dam 2.  Peak 1% AEP water depths along this 
flow path are predicted to reach just over 0.4 metres. 

 A smaller, secondary path runs along a part section of the southern site boundary. Peak 
1% AEP water depths along this flow path typically do not exceed 0.2 metres. 
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3 POST DEVELOPMENT FLOOD ASSESSMENT 

3.1 Description of the Development 

The proposed development will involve the construction of one main shrine building, ancillary 
buildings for toiletry and kitchen purposes, an open courtyard, a large open carpark, 
relocation of septic tanks and demolition of four existing sheds.  Plans of the proposed 
development are provided in Appendix B. 

3.2 TUFLOW Modelling 

3.2.1 Model Modifications 
As discussed, one of the key goals of the study was to quantify overland flood behaviour for 
“post-development” conditions and to quantify the potential impacts that the proposed 
development is predicted to have on existing overland flow behaviour.  In this regard, the 
TUFLOW model that was used to define “pre-development” overland flood behaviour was 
updated to reflect the proposed development.   
 
The following updates were completed to the TUFLOW model to reflect the proposed 
development: 

 The proposed changes in ground surface elevations were included in the TUFLOW 
model as “z shapes” based upon the plans enclosed in Appendix B.  The extent of 
terrain changes is shown in Figure 4.  Post-development ground level contours are also 
provided on Figure 5. 

 The four sheds that are located on the existing site were removed. 

 The materials polygons were modified to reflect the reduced potential for rainfall 
infiltration and reduced roughness across the proposed development footprint.  This 
typically involved increasing the extent of the buildings and impervious/concrete areas.  
The extent of the material changes is shown in Figure 4. 

 The proposed stormwater management system was included in the model based upon 
the plans enclosed in Appendix B.  This included new stormwater pits and pipes as well 
as modifications to Dam 2 to include an additional onsite detention volume (this 
included lowering the terrain as well as inclusion of a new basin wall).  The location of 
the new stormwater pits and pipes as well as the extent of the elevation changes to 
represent the proposed detention area are shown in Figure 4.  It was assumed that the 
onsite detention area was empty at the beginning of the simulation and that the outlet 
from the onsite detention included a floodgate to prevent water in Dam 2 from 
“backing up” into the detention area. 

3.2.2 Results 
The updated model was used to re-simulate the 1.5 and 2-hour 1% AEP storms for post-
development conditions.  Peak floodwater depths and water levels were extracted from the 
results of the design flood simulations and are presented in Figure 5.  The same depth and 



53 Dwyer Road, Bringelly 
Overland Flood Assessment 

 

 

6 
 

minimum area filter that was applied to the pre-development results was also applied to the 
post-development results. 
 
Flood level difference mapping was also prepared to confirm the nature and extent of any 
changes in existing 1% AEP flood levels associated with the development.  The flood level 
difference mapping was prepared by subtracting peak “post-development” flood levels from 
“pre-development” flood levels at each TUFLOW model grid cell.  This creates a difference 
map showing the magnitude and location of changes in flood levels and extents associated 
with the proposed development.  The flood level difference mapping is provided in Figure 6. 
 
Figure 6 indicates that the proposed development is predicted to generate increases as well 
as decreases in existing flood levels across the development site.  Water levels within Dam 2 
are predicted to reduce by 0.05 metres as a result of the new detention area.  Existing flood 
levels within the new detention areas are predicted to increase by 0.11 metres as a result of 
the new detention “wall”.  A very small increase in water level (0.02m) is also predicted along 
the swale that adjoins the southern site boundary.  However, this is dissipated by the new 
stormwater system in this area.  All flood level increases are fully contained to the 
development site. 
 
Figure 6 also shows that the proposed development is not predicted to change existing flood 
levels upstream of the site.  In addition, a small reduction in flood level (i.e., -0.02 metres) is 
anticipated downstream of the site as a result of the proposed detention system. 
 
Accordingly, the results indicate that this development will not have any adverse flood 
impacts on the adjoining properties and will actually afford a small improvement to existing 
flood levels and extents downstream of the site.  
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4 SUMMARY 
This report has summarised the outcomes of an overland flood study that was completed to 
quantify the potential impacts that a proposed development at 53 Dwyer Road, Bringelly may 
have on overland flood behaviour.  The assessment was completed using a direct rainfall 
TUFLOW computer flood model that was developed specifically for this project.   
 
The TUFLOW model was used to simulate the 1% AEP floods for “pre-development” as well 
as “post-development” conditions for a range of durations.  The results of the flood 
simulations indicate that most of the site is not predicted to be exposed to a significant 
overland flow risk.  Furthermore, the results of the TUFLOW model simulations confirm that 
the stormwater management system that is proposed as part of the development will ensure 
the proposed development will not adversely impact on existing flood behaviour (small 
reductions in existing flood levels are predicted downstream of the development site). 
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