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Stormwater Quantity Management 

Three (3) options were investigated as part of this study, to attempt to resolve the extended ponding 

durations. The options investigated were: 

▪ OPTION 1 – Diversion bund along Thomas Street and various culvert upgrades/replacement; 

▪ OPTION 2 – Option 1 plus an improved outlet to the rail culverts; and 

▪ OPTION 3 – Cleaning out and better definition of the outlet channel for the East Street culverts, 

cleaning out and better definition of the spillway outlet channel for the large dam  

 and excavating an outlet drain  

 and 

▪ OPTION 4 – A combination of Options 1 to 3. 
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Options Works Areas  
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2.3 Modelling Results 

2.3.1 Existing Network 

As a result of residential feedback, Fraser Coast Regional Council identified the need to provide 

mitigation of peak minor-storm ponding issues as the primary goal, with major-storm ponding 

a secondary goal. The existing model was run for a 2-year Average Recurrence Interval (ARI) 

along with a 10-year ARI to determine problem areas throughout the catchment. Both the 

existing developed case and the ultimate developed cases were examined for both the 2-year 

and 10-year ARI. 

A range of temporal rainfall patterns, as outlined in Australian Rainfall and Runoff (AR&R 1987) 

were run to find the peak storm event for the catchment. The existing network model was run 

for both the existing developed and ultimate developed case. 

Modelling suggested that the peak 2-year ARI storm duration is the 9-hour (540min), while the 

peak 10-year ARI storm duration is the 18 hour (1080min). The results of the modelling for 

both the 2-year and 10-year ARI peak storms are included in Appendix B   

The modelling suggested problem areas exist in both ARI as follows: 

• the corner of the Bruce Highway and Thomas Street   

•  

• downstream of the East Street culverts  through the easement; 

• ; and 

• upstream of the rail culverts. 

These problem areas agree with the loca ions identified by residents. In reviewing the model 

outputs, several points were noted relating to the above locations. 

1. LiDAR data indicates there is a depression on the corner of the Bruce Highway and Thomas 

Street. Figure 2.1 below shows an analysis of the LiDAR surface data. Areas with a higher 

surface level are shown as green, with the colours grading down to blue in the lower areas. 

This pictorial representation of the LiDAR surface clearly shows the trapped nature of the 

depression on this corner. The large culvert structure under the Bruce Highway, which 

discharges toward the Burrum River to the South, has an invert level which is approx. 400mm 

higher than the bottom of the depression; however, LiDAR data indicates there is a limited 

flow path to the culverts from the depression. The existing culvert structure under Thomas 

Street, just to the north of this depression has an invert level which is approx. 100mm higher 

than the bottom of the depression. Consequently, the Bruce Highway catchment currently 

contributes flows to the East Street catchment through the Thomas Street culvert. 

Furthermore, because the water in the bottom of the depression doesn’t have an outlet, and 

the flow paths to the culverts are restricted, there will always be water which is unable to 

drain away in this location following extended rainfall. 
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2.3.2.1 Option 1 – DIVERSION BUND AND VARIOUS CULVERT UPGRADES 

Option 1 was run for the existing developed case only. A summary of the adopted controls for 

this option follows. 

1. Provision of an earth bund along the southern side of Thomas Street to prevent flows from 

the Bruce Highway catchment from entering the East Street catchment; 

2. Take up and remove the existing 450mm dia. culvert under Thomas Street and replace 

with a 900x375 RCBC, discharging to the eastern side of East Street (refer to Appendix A 

for network layout); 

3. Take up and remove the existing 375mm dia. culvert under Spring Street and replace with 

600x300 RCBC, discharging to the southern side of Thomas Street;  

4.  

5. Replacement of existing culverts under East Street with 900x375 RCBCs  
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Additionally, modelling suggests that the bund along Thomas Street appears to be effective at 

limiting the throughflow from the Bruce Highway catchment. As discussed in section 2.3.1 

above, this area is unable to drain in the existing case due to the relative levels of the culverts 

and the bottom of the depression. While the peak pond depth only increased by approx. 

60mm with the bund, the extended pond depth was increased by approx. 370mm (refer Figure 

2.5). This is due to the Thomas Street culvert structure currently providing the primary outlet 

point because of its invert level.   

 

Approximately 530m3 (subject to detailed survey) of Imported fill would be required in this 

area to reshape the ground to direct runoff to the culvert structure under the Bruce Highway, 

thereby preventing the extended ponding depth greater than 400mm which would result in 

vegetation death, mosquito breeding and loss of amenity. While the bund in Thomas Street 

would be within Council jurisdiction, any work occurring in the Bruce Highway road reserve or 

potentially impacting the current drainage regime would require discussion with, and approval 

from the Department of Transport and Main Roads (DTMR).  

Ultimately, modelling suggests that this option would provide improvements to both the 

upper catchment reaches as well as the area upstream of the rail culverts. This is due to a 

reduction of the inflow volume from the Bruce Highway catchment, of approximately 5,500 

m3 (5.5 million litres) in a 9-hour duration 2-year ARI design storm. 
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2.3.2.2 Option 2 – OPTION 1 + IMPROVED OUTLET TO RAIL CULVERTS  

This option was run for the existing developed case only. Option 2 was an additional 

improvement to the mitigation options outlined for Option 1 above, and involved improving the 

outlet to the existing rail culvert structure. As discussed in Section 2.3.1 of this report, the outlet 

to the existing RCBC rail structure is very constrained and ultimately causes the area upstream 

of the rail line to detain runoff. Figure 2.6 shows the LiDAR analysis over the outlet to the 

culverts, which clearly indicates the limited conveyance currently in place. 

A summary of the adopted controls for this option follows. 

1. All the controls from Option 1; 

2. A channel linking the rail culverts to the culvert structure under Steley Street; and 

3. Upgraded culverts under Steley Street to a 2/750mm dia culvert structure to cater for the 

increased flows. 
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From the results of all three options, it was clear that no single option would provide an 

improvement for all of the problem areas identified. However, each of the options presented 

fairly unique solutions to different problem areas. It was decided that a combined model option, 

which included all of the treatment options should be run for the catchment to determine the 

level of mitigation which could be achieved overall. 
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2.3.2.4 Option 4 - COMBINED OPTIONS 1 TO 3 

The combined options model was run for both the existing developed case and the ultimate 

developed case. The constraints of all of the options outlined above were combined to 

determine the overall improvement for the catchment.  
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3 Conclusions 

This study has considered three potential options for treatment of the stormwater conveyance 

problem raised by residents around East Street, at Howard. The study examined the existing 

catchment in a 2-year ARI and 10-year ARI. Each of the mitigation options was then examined 

individually in the 2-year ARI and combined in both the 2-year and 10-year ARI. 

Based on this study the following conclusions have been drawn: 

• Problem areas were identified in the following locations: 

▪ the corner of the Bruce Highway and Thomas Street;  

▪ ; 

▪ downstream of the East Street culverts, through the easement; 

▪  and 

▪ upstream of the rail culverts. 

• A significant volume of water is being contributed to the East Street catchment from the 

Bruce Highway catchment. This is partly due to the Thomas Street culvert invert level being 

lower than the major cross road drainage culvert under the Bruce Highway;  

•   

 

Private allotment work would be required in each of the allotments to facilitate a 

drainage path; 

•  
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These mitigation options have been developed for Council’s consideration for future works in 

this location, with specific attention drawn to the dependence on consultation and agreement 

with other external parties (DTMR, private residents) for works which fall within State 

Government or private land. 
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Appendix A – Manning’s areas and Network Layouts 
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