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Figure 5-11: Study Area for Preliminary lot based OSD Assessment 

 

 

Table 5-3: Study Area Catchment Breakdown 

Catchment 
ID 

Total 
Area  
(ha) 

Commercial / Industrial 
Lots controlled by OSD 

(ha) 

Medium Density 
Residential / Road / 

Open Space (ha) 

8.01 46.54 23.44 23.10 

*7.07a 8.66 0.00 8.66 

7.07b 5.56 3.15 2.41 

*7.08a 13.34 0.00 13.34 

7.08b 19.24 15.39 3.85 

7.09b 4.63 0.74 3.90 

7.09c 21.59 16.26 5.33 

7.10a 16.86 12.20 4.66 

7.10b 13.25 8.36 4.89 

7.11b 4.45 0.00 4.45 

154.12 79.54 74.59 

52% 48% 

*These catchments have medium density residential land uses and would not be managed by 
lot based OSD. Hence Basin 4 has been retained from the previous strategy for these areas. 
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Hydrology 

Runoff from the study area was estimated using an xprafts  hydrological model. Models of 
the existing and proposed land uses were prepared to assess runoff in the 2 year and 100 
year ARI events. These two ARIs are guided by the approach adopted by the Upper 
Parramatta River Catchment Trust when preparing the fourth edition of its OSD handbook 
(UPCRT , 2005) and in accordance with the guiding principles for OSD stated above. The 2 
year ARI is generally representation of a bankfull flow condition (DNR, 2007) that would 
satisfy stream stability objectives while the 100 year ARI is the benchmark for determining 
flood planning levels (NSW Government, 2005) that would satisfy the flooding objective. 

The setup of the model is consistent with the methods documented in the Water Cycle 
Management reports prepared by Cardno for public exhibition (Cardno, 2011). The 
imperviousness of land uses were based on values given in the Camden Council 
Engineering Design Specification. For the purposes of this investigation, the flows at 
Bringelly Road are of particular importance because it is a suitable location for an on-line 
retarding basin. The catchments upstream of the precinct boundary were assumed to be 
developed with residential land use and retarding basins that would not increase peak flows 
in 2 yr ARI and 100 yr ARI events. 

Recently the approach to delineating Riparian Corridors has changed from the Riparian 
Corridor Management Strategy (RCMS, 2004) to the Strahler Method. The new approach 
would allow basins to be located on-line on second order streams such as Scalibrini Creek. 
This offers an opportunity to reduce the number of offline basins within the developable 
areas of the Leppington Town Centre. Within the two Precincts numerous basins were 
proposed in the ILP exhibited to the public including Basins 1, 2, 3, 4 and 7. The revised 
strategy of lot based OSD for the private domain (commercial/industrial lots) and an on-line 
basin at Bringelly Road could obviate the need for offline Basins 1, 2, 3 and 7. Note that 
this does not take into account any water quality treatment requirements.    

Lot based OSD 

The post-development hydrological model was then modified to include OSD within lots 
using the OSD feature in xprafts . This feature allows the user to nominate a stage-storage 
relationship and permissible site discharge (PSD) for each of the sub-catchments. The 
hydrology model then continually stores a portion of the basin inflow with outflows released 
according to a defined stage discharge relationship. A similar stage discharge relationship 
was adopted to that used for the regional basins. The model would then limit the basin 
outflow according to the peak flow of the existing hydrograph. In this manner the lower level 
outlet and upper level outlet are considered in the design storms modelled. Results for the 
site storage requirements are listed in Table 5.4 and results for PSD are included in Table 
5.5.    

A summary of the Site Storage Requirement (SSR) and PSD for each sub-catchment is 
given in Table 5.6 . It is shown that similar results are estimated to those reported in the 
2011 exhibition report (Cardno 2011). A comparison is also given to the requirements of the 
Upper Parramatta River Catchment Trust OSD handbook (UPCRT 2005). The comparison 
shows that the PSD and SSR are slightly different because of the physical conditions of the 
existing catchment and that the proposed land use would not be consistent between the 
study areas. For example the proposed LTC land use includes an impervious percentage of 
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90 that would be higher than for the general urban land use for the Parramatta River 
catchment modelled for existing conditions in 1990. Notwithstanding the PSD and SSR 
values are within reasonable bounds of what would be expected in comparison to the 
UPCRT values. 

Table 5-4: Lot based OSD Results 

ID 
Lot 

Area 
(ha) 

2y
r 

A
R

I L
ot

 
A

R
I O

S
D

 V
ol

 
(m

3 ) 

2y
r 

A
R

I S
S

R
 

(m
3 /h

a)
 

10
0y

r 
A

R
I L

ot
 

O
S

D
 v

ol
um

e 
(m

3 ) 

10
0y

r 
A

R
I S

S
R

 
(m

3 /h
a)

 

8.01 23.44 6,755.1 288 13,639 582 

7.07a 0 
    

7.07b 3.15 950 302 1,898 603 

7.08a 0 
    

7.08b 15.39 4,644 302 9,268 602 

7.09b 0.74 230 311 446 603 

7.09c 16.26 4,904.6 302 9,604 591 

7.10a 12.2 3,620 297 7,212 591 

7.10b 8.36 2,471 296 4,895 586 

7.11b 0 
    

Average 
  

300 
 

594 

Table 5-5: Comparison of Peak Flows 

Catchment  
Total Area 

(ha) 

Existing 2yr ARI Existing 100 year ARI 

Peak 

Flow 

(m3/s) 

Peak Flow/ 

Total Area 

(m3/s/ha) 

Critical 

Duration 

(hours) 

Peak 

Flow 

(m3/s) 

Peak Flow/ 

Total Area 

(m3/s/ha) 

Critical 

Duration 

(hours) 

8.01 34.04 0.85 0.02 12 4.10 0.12 9 

7.07a 3.294 0.20 - 12 0.94 0.29 9 

7.07b 5.564 0.29 0.05 12 1.42 0.26 9 

7.08a 5.673 0.22 - 12 1.04 0.18 9 

7.08b 19.244 0.37 0.02 12 1.83 0.10 9 

7.09b 2.137 0.11 0.05 12 0.54 0.25 12 

7.09c 21.592 0.43 0.02 12 2.12 0.10 9 

7.10a 15.645 0.25 0.02 12 1.33 0.09 9 

7.10b 9.475 0.21 0.02 12 1.09 0.12 9 

Average 12.00 
 

0.03 
  

0.17 
 

Table 5-6: Comparison of SSR 

Source 
2yr ARI SSR 

(m3/ha) 

2yr ARI PSD 

(l/s/ha) 

100yr ARI SSR  
(m3/ha) 

100yr ARI PSD 

(l/s/ha) 

Cardno 2011 350 28 630 100 

UPRCT 2005 300 40 455 150 

Current Study 300 30 594 170 
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Bringelly Road Crossing of Scalibrini Creek 

A comparison of the estimated hydrographs at Bringelly Road under existing and proposed 
land use is presented in Figure 5-12 and Figure 5-13.  

It is shown that development has a far greater impact on the 2 year ARI peak flows than the 
100 year ARI peak flows. It was also found that the 12 hour and 9 hour storm duration are 
critical for sizing OSD in lots and basins for the 2 yr ARI and 100 yr ARI events 
respectively. It is evident that the lot based OSD goes a long way to replicating the existing 
100 year ARI runoff. However the agreement between the 2 yr ARI flows under existing 
conditions and with the lot based OSD is not as good due to the increased volume of runoff 
due to development. Therefore if the agreement with the existing condition hydrograph is to 
be improved then further storage in the form of an on-line basin would be necessary. This 
has been assessed using a hydraulic model. 

Figure 5-12: 2yr ARI Hydrographs 
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Figure 5-13:100yr ARI Hydrographs 

 

Hydraulic Investigation 

The inclusion of an on-line basin directly upstream of Bringelly Road was investigated. This 
location is suitable as both Dickson Road and Bringelly Road are to be upgraded and the 
basin wall could be incorporated into the road verge, subject to agreement with RMS. In 
addition the upgrade of the road crossing of Scalibrini Creek also offers an opportunity to 
configure the crossing in a manner that controls flows. The basin footprint is indicated in 
Figure 1 as Basin #1 and represents an approximate area of 2ha.  Preliminary sizing of the 
storage was undertaken using the xprafts  model of the 2 year 12hr duration storm event. 
Using the optimisation tool it was found that the site storage requirement was 
approximately 20,000 m3. Therefore proposed Basin 1 would need to provide storage of 
around this volume for 2 yr ARI runoff. It was estimated that approximately 0.5 – 1 m depth 
of excavation would be required across the 2ha footprint of the basin to achieve this 
storage volume.  

A nominal stage - storage relationship was then developed as given in Table 5.7 .   

The results of the hydrological assessment are shown in Figure 5-14  and Figure 5-15 . 

Table 5-7: On-line basin stage storage relationship  

RL (m AHD) Storage (m 3) Description 

71.0 0 Creek invert 

72.3 1,500 Top of bank 

73.0 20,000 Top of basin bund 

73.7 35,000 Top of Bringelly Road 

74.0 50,000 Upper limit 
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Figure 5-14: 2 year ARI hydrographs for On-line Bas in 

 

Figure 5-15: 100 year ARI hydrographs for On-line B asin 
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An xpswmm1D  model was then developed. The model includes the natural channel of 
Scalibrini Creek commencing at the Precinct boundary and extending to a location 100 m 
downstream of Bringelly Road. The model is indicative of the creek channel and floodplain 
to a total width of 250 m and is based on the invert levels recorded from ALS data at each 
of the proposed road crossings.  Bringelly Road was included in the model as a culvert and 
road crossing based on the RMS ground survey of existing conditions. The 100 year ARI 
hydrographs under existing conditions were exported from the xprafts  model and were 
imported into the xpswmm1D  model. Adjustments were made until a flood level of 73.7 m 
AHD was achieved upstream of Bringelly Road compared with the existing flood level of 
73.72 m AHD estimated by the TUFLOW model. The model was then used to assess a 
number of scenarios. This approach has been chosen to provide a rapid assessment of 
various scenarios that would inform the OSD strategy for Leppington Town Centre. Once a 
preferred approach has been agreed the OSD strategy would be applied across the entire 
LTC area in the TUFLOW model. 

The proposed development was modelled by importing hydrographs for both the 2 year ARI 
and 100 year ARI events under post-development conditions with Basin 4 and lot based 
OSD. Then the stage-storage relationship of Table 5-7 was inserted directly upstream of 
Bringelly Road. The key component to explore in the hydraulic model was the configuration 
of an outlet under Bringelly Road so that the existing flood levels directly downstream of 
Bringelly Road and at the SWRL can be maintained. The design of both Bringelly Road 
upgrade and the SWRL has been completed and therefore both are sensitive to any 
changes in flood behaviour. However it has been advised that there may be some flexibility 
in the Bringelly Road design. Table 5-8  lists the scenarios modelled. 

Table 5-9  outlines results of the scenarios modelled: 

Flood profiles for the scenarios are provided in Figure 5-16 . 
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Table 5-8: 1D Hydraulic Model Scenarios 

Scenario Culvert Size Description 

A 
1 x 1.2 m (H)  x 2.4 m (W) RCBC +  

4 x 0.6 m (H) x 2.1 m (W) RCBC 
Raise Bringelly Road crown to 75.0 m AHD 
to prevent overtopping of the road 

B 
1 x 1.2 m (H)  x 2.4 m (W) RCBC +  

4 x 0.6 m (H) x 2.1 m (W) RCBC 

Maintain Bringelly Road at existing level 
allowing for overtopping of the road in a 100 
year ARI event 

C 
1 x 1.2 m (H)  x 2.4 m (W) RCBC +  

9 x 0.6 m (H) x 2.1 m (W) RCBC 
Raise Bringelly Road crown to 74.2 m AHD 
to prevent overtopping of the road 

Notes: Existing Bringelly Road crown level ~73.6 m AHD. 

1200 mm (H) x 2400 mm (W) RCBC @ IL 71.0 m AHD (2 yr ARI); 

600 mm (H) x 2100mm (W) RCBC @ IL 72.4 m AHD (100 yr ARI) 

 
Table 5-9: 1D Hydraulic Model Results 

Location 
100yr ARI Water Level (m AHD) 

Existing Scenario A Scenario B Scenario C  

1 Upstream of SWRL 78.19 78.16 78.16 78.16 

2 Downstream of SWRL 74.44 74.81 74.40 74.40 

3 Bringelly Road 73.70 74.80 73.72 73.94 

4 Downstream of Bringelly Road 72.31 72.12 71.96 72.00 
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Figure 5-16: 100yr ARI Flood Profiles 
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The 1D model has found that the lot based OSD strategy coupled with an on-line basin at 
Bringelly Road would achieve negligible flood impact for Scenario B or C while the impact 
under Scenario A is far greater.  

Scenario B is preferred as it provides negligible impact on flood levels and would not 
require any regrading of Bringelly Road. However it does permit the 100 year ARI to 
overtop the road as under existing conditions. It is expected that one of the design 
objectives adopted by the RMS is to eliminate overtopping of Bringelly Road in the 100 
year ARI event. If overtopping is not acceptable to RMS then Scenario C would be the 
preferred approach where the road crown would need to be raised 500 mm and multiple 
culverts would need to be installed.  

The ultimate configuration of the on-line basin would be subject to further design 
development by RMS. At the time of writing it is understood that a brief has been 
advertised for design of Bringelly road upgrade including the Scalibrini Creek crossing. For 
the ultimate development TUFLOW model, Scenario C was adopted and the configuration 
is described by Figure 5-17 and Figure 5-18 . 

 

 

Figure 5-17: Basin 1 Layout included in Ultimate De velopment TUFLOW Model 
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Figure 5-18: Basin 1 Outlet Elevation included in t he Ultimate Development TUFLOW Model 



Austral & Leppington North Precincts – WCM, Responses to Exhibition Submissions 
Prepared for NSW Department. of Planning & Infrastructure 

6 December 2012 Cardno (NSW/ACT) Pty Ltd Page 31 

 

6 Hydraulic Modelling 

Additional hydraulic modelling was undertaken and included: 

� Updating the TUFLOW model of existing conditions and the re-assessment of the 
2yr, 20yr, 100yr, 500yr ARI and PMF events; 

� Investigation of opportunities to increase the capacity of the trunk drainage system 
and to narrow and reduce the length of overland flow paths; 

� Investigation of the impact of further filling of the floodplain under developed 
conditions on 100 year ARI flood levels; 

� Updating the TUFLOW model of post-development conditions and re-assessing the 
2yr, 20yr, 100yr, 500yr ARI and PMF events; 

6.1 Additional Survey 

Cardno conducted a topographic survey of several natural channel cross sections and road 
crossings in April 2012. The locations surveyed are shown in Appendix B . 

Cross sections were extracted at the same locations as the ground survey using the ALS 
data in order to identify any differences between the ALS data and surveyed ground levels. 
In general the ALS levels are higher than the ground survey within the natural channels. 
This is a common finding and is usually a result of dense vegetation within the channel 
which hinders the ALS signal from reaching the actual ground. The natural channels of 
Kemps, Bonds and Scalibrini Creeks along with their tributaries were all observed to 
contain dense vegetation during site inspections. Comparisons of the cross sections are 
included in Appendix B . A general trend was interpreted as follows: 

� Where the channel is approximately 5 m wide the ALS levels are approximately 1 m 
higher than the surveyed invert level of the channel; and 

� Where the channel is approximately 10 m wide or greater, the ALS levels are 
approximately 0.5 m higher than the ground survey nor does it delineate the full 
base width of the channel. 

6.2 Adjustments to Watercourse Levels 

The results of the flood model are highly dependent on the geometry of the watercourses 
located within the precincts. Therefore it is expected that the accuracy of the flood levels 
and extents would be improved by adjusting the ALS levels in the location of the 
watercourses based on the outcome of the comparison of ALS levels and survey levels. 
Due to the relative inaccuracy of the ALS levels in the watercourses, the following 
adjustments were made to the terrain: 

� Where the channel is approximately 5 m wide the ALS levels were lowered by 1 m; 
and 

� Where the channel is approximately 10m wide or greater, the ALS levels were 
lowered by 0.5m. 
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Adjustment of the channels across the precincts is appropriate given that site observations 
confirmed that dense vegetation exists throughout. 

6.3 Model  Runs 

The TUFLOW model of Existing Conditions within the precincts was updated using the 
information and approach discussed in Sections 6.1 and 6.2.  

6.3.1 Existing Conditions 

The TUFLOW model of Existing Conditions was re-run for the 2 yr, 20 yr, 100 yr, 500 yr 
ARI and PMF events.  Amended plots of the flood extents, depths, hazards and velocities 
are included in Appendix B  as follows: 

� The estimated peak flood extents for 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF events 
are shown in Figures D1 to D5; 

� The estimated peak flood depths for 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF events 
are shown in Figures D6 to D10; 

� The estimated hazard for 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF events are shown 
in Figures D11 to D15; and 

� The estimated peak flood velocities for the 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF 
events are shown in Figures D16 to D20. 

In general the flood levels are up to 0.1 m lower resulting in slightly narrower flood extents. 
This is mainly due to the refinement of the natural channel geometry within the model. The 
accuracy of the model is improved and verification of the model has been discussed in 
Section 3.1 . 

6.3.2 Flood Filling Assessment 

As a result of the ALS adjustments and additional culvert survey, it was found that the 
revised Existing Conditions flood levels are lower than previously identified.  This results in 
a narrower flood extent and provides an opportunity to fill some parts of the floodplain, 
subject to more detailed assessments for any development proposals that include 
floodplain filling.  

The assessment of the impact of filling was undertaken in a similar manner to the approach 
which was documented in the Exhibition report (Cardno, 2011). The approach adopted was 
to fill those areas of the floodplain where the 100 yr ARI flood depth is less than 300 mm to 
minimise any increase in flood risk under future development. The filling is capped at the 
100 yr ARI flood level such that larger storm events are permitted to overtop the fill areas in 
a similar manner to existing conditions. 

This assessment does not include any compensatory excavation in other parts of the 
floodplain to offset the impacts of filling. This is due to the highly fragmented pattern of land 
ownership which makes compensatory works on other properties impractical in most 
situations. 
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6.3.3 Developed Conditions 

The TUFLOW model of post-development conditions was run for the 2 yr, 20 yr, 100 yr, 
500 yr ARI and PMF events. The model includes the floodplain filling assessment outlined 
in Section 6.3.2. 

Amended plots of the flood extents, depths, hazards and velocities are included in 
Appendix B  as follows: 

� The estimated peak flood extents for 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF events 
are shown in Figures D21 to D25; 

� The estimated peak flood depths for 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF events 
are shown in Figures D26 to D30; 

� The estimated hazard for 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF events are shown 
in Figures D31 to D35; 

� The estimated peak flood velocities for the 2 yr, 20 yr, 100 yr, 500 yr ARI and PMF 
events are shown in Figures D36 to D40; 

� The impact of planned development on 100 yr ARI flood levels is shown in 
Figure D41 ; while 

� The impact of adjustments to the terrain on 100 yr ARI flood levels under Existing 
Conditions (as outlined previously in Cardno, 2011) is shown in Figure D42 . 

Under Post-development Conditions the floodplain is well defined because there is little 
difference between the flood extents under the various design storm events. Furthermore it 
is shown that the flood depth and provision hazard is high along the watercourses in most 
reaches. Broad expanses of lower flood depths and provisional low hazard are evident on 
the floodplain on both sides of the watercourses. Exceptions to this general observation 
exist at the confluence of Kemps and Bonds Creek and the reach of Kemps Creek 
downstream of the confluence. These exceptions are most likely due to the natural channel 
having the less capacity (in ARI terms) in comparison with other watercourses in the 
Precincts. Therefore the floodplain is inundated to a greater depth in Kemps Creek and a 
higher provisional hazard is evident as a result. Due to the expanse of floodplain and low 
flood depths the indicative filling has a limited impact on existing flood behaviour.  

Planned land use in the ILP for areas on the fringe of the floodplain is appropriate provided 
that flood risk management controls are applied. In low provisional hazard areas some land 
uses such a passive/active open space, environmental living and roads have been 
proposed and are suitable with flood risk management measures. Relevant measures for 
these land uses would include constructing habitable floors above the flood planning level, 
constructing roads with footpaths where pedestrian egress from floods is safe, ensuring 
active recreation uses are above say the 20 year ARI flood extent and constructing shared 
pathways so that safe pedestrian egress can be achieved during floods. Detailed flood risk 
management measures should be investigated in future stages of the urban design.   
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Figure D41  indicates that a general reduction in 100 yr ARI peak flood levels is expected in 
Bonds, Kemps and Scalibrini Creeks within the Precincts with minor local increases of up to 
50 mm in some locations. Any increases would be contained within the riparian corridor 
and do not adversely affect existing flood behaviour in areas external to the precincts in 
Kemps Creek. Some negligible flood level increases of 1-3 cm are identified downstream of 
the Austral Precinct for a tributary of Kemps Creek to the north east of the transmission 
sub-station. This area remains undeveloped and as such the increases are considered to 
be of minor impact. 

The impact of adjustments to the terrain (floodplain filling) on 100 yr ARI flood levels under 
Existing Conditions are evident in Figure D42  with a reduction in 100 yr ARI peak water 
levels of greater than 0.1 m apparent throughout the Precincts. 

6.4 Emergency Response Strategy 

At the time when an extreme flood event is experienced there may be the need for 
residents and/or workers located in the floodplain to safely vacate the floodplain prior to or 
during a flood.  Response to the extreme flood emergency may be in the form of departing 
the floodplain and travelling to a suitable point of refuge for the duration of the flood. If the 
duration of the PMF is predicted to be greater than 24 hours then the refuge should be 
equipped with suitable facilities and provision of food and water. The duration of the PMF in 
the case of the Precincts is 2 hours and therefore it is predicted that response to the 
extreme flood should be to vacate the floodplain or evacuate to the nearest hospital or 
refuge if necessary. Cases where evacuation is required is only expected if the 
resident/worker is in need of the local hospital or their property is significantly damaged by 
flood. 

At the time of this assessment suitable points of refuge have not been identified and 
therefore an evacuation strategy has been prepared on the basis that evacuation by vehicle 
from the precinct would be required.  A more detailed evacuation strategy could be 
prepared in consultation with the NSW SES, with one or more refuges identified within the 
precincts, during future stages of the urban design or in a Floodplain Risk Management 
Study for the catchment.  

The criterion for safe evacuation that has been adopted is for vehicles to be able safely 
traverse a road crossing during the 500 year ARI event i.e. a velocity depth product for 
floodwaters overtopping any crossing of less than 0.6 m2/s. The results for the 500 yr ARI 
event under Post-development Conditions are used for the assessment. It should be noted 
that the existing topography and road crossings for all roads are included in this model.  

The assessment of the velocity depth product at various road crossing is included in 
Appendix B  and the suitable routes of evacuation are shown in Figure 6-1 . It is shown that 
evacuation could be made to the east of the Precincts to access critical infrastructure such 
as Campbelltown and Camden hospitals and the NSW SES is also located in this direction. 
The primary evacuation routes to the east are Bringelly Road for the Leppington North 
Precinct or 15th Avenue for the Austral Precinct.  



Austral & Leppington North Precincts – WCM, Responses to Exhibition Submissions 
Prepared for NSW Department. of Planning & Infrastructure 

6 December 2012 Cardno (NSW/ACT) Pty Ltd Page 35 

 

6.5 Dam Break Assessment 

An assessment of a scenario where a number of retarding basins would fail was 
undertaken using a dam breech method in the XP_RAFTS software. The user inserts a 
number of parameters that would model a failure in the dam wall. The failure would occur at 
a user defined time, width and duration. This is undertaken using the Fuseplug function of 
the storage node in RAFTS. A dam breech hydrograph is then estimated by the model for 
each of the basins that are chosen for failure. The hydrographs were then inserted to the 
developed TUFLOW model to estimate the difference between flood level and extents for 
the 100 year and 500 year ARI. Table 6-1  includes some of the parameters used. 

Table 6-1: Details Dam Breech for the 100 year ARI 

Basin 
ID 

100yr ARI 
Basin Depth 
(m) 

100yr ARI 
Breech 
time (min) 

100yrARI 
Maximum 
Breech 
width (m) 

Surcharge 
Depth 
(m) 

100yr ARI 
Decay Rate 
(m/hr) 

1 2.85 5 6.66 0.002 79.94 

5 1.084 8 4.19 0.002 31.42 

8 1.505 7 4.02 0.002 34.44 

11 1.618 6 5.05 0.002 50.51 

14 1.232 7 4.12 0.002 35.34 

17 1.61 6 5.63 0.002 56.35 

22 1.44 7 4.30 0.002 36.88 

29 1.373 7 4.75 0.002 40.72 

32 1.142 8 4.02 0.002 30.13 

34 1.048 8 2.30 0.002 17.27 

Where Breech Width = 0.1803 x K x (V)^0.32 x  (H)^0.19  
K  =  1 for earthen dam  
V = volume 
H = Breech head 

Table 6-2: Results of the Dam Breech Hydrology 

Basin 
ID 

100yr ARI 
Basin Outflow  
(m3/s) 

100yr ARI Basin 
Breech Outflow 
(m3/s) 

500yr ARI 
Basin Outflow 
(m3/s) 

500yr ARI Basin 
Breech Outflow 
(m3/s) 

1 37.22 77.22 42.72 85.32 

5 3.01 9.23 3.73 10.96 

8 2.59 11.3 3.29 13.29 

11 6.28 19.8 7.72 23.39 

14 4.56 11.83 5.11 13.28 

17 7.04 22.87 8.56 27.3 

22 6.07 14.86 7.47 17.30 

29 13.06 22.33 14.95 25.46 

32 4.75 10.98 5.27 12.12 

34 2.08 3.93 2.48 4.25 

Results of the TUFLOW model for the Dam Break Assessment are shown in Figure D43 - 
D46. It is shown that the Basins selected for the assessment do have an impact on flood 
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levels as a result of the dam breech. The magnitude of the impact ranges from 0-0.5m as 
shown in Figures D43 and D44. The amount of flood level impact is dependent on the 
capacity of the receiving waterway. Where the waterway is broad and carries a significant 
volume of overland flow from upstream there is negligible impact. There is more notable 
impact where the waterway capacity is less than the basin breech volume. 

 It is shown in Figures D45 and D46 that the dam breech would pose minimal lateral 
expansion of the developed case flood extent. This is due to the high definition of the 
floodplain where the difference in both flood level and flood extent between the ARIs is 
minimal. Therefore the flood behaviour is less sensitive to scenarios such as dam break 
than would be expected elsewhere. 
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Figure 6-1: Draft Evacuation Strategy 

 

 






