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24 December 2021 
 
Hinchinbrook Shire Council 
25 Lannercost St 
Ingham QLD 4850 
 
Attention: Monica Accornero 
 
Dear Monica 
 
RE: DUTTON STREET BRIDGE – FLOOD IMPACT ASSESSMENT REPORT 
 
Hinchinbrook Shire Council (Council) is proposing to upgrade the road crossing over Palm 
Creek at Dutton Street, Ingham between Cartwright Street and McIlwraith Street.  During 
the detailed design process Venant Solutions Pty Ltd prepared a flood impact assessment 
report for Cardno (ref: L.M00245.001.00 dated 25 May 2020).  The preferred tenderer to 
construct the upgrade has proposed a slightly modified design (hereafter referred to as 
the proposed design).  Council requested that Venant Solutions update the flood impact 
assessment report to reflect the proposed design. 
 
The proposed design has slightly less waterway area (281 m2) than Cardno’s final design 
(290 m2), but Venant Solutions did not assess Cardno’s final design for the May 2020 
report. Rather, Venant Solutions assessed a penultimate design with less waterway area 
(270 m2) and slightly different culvert invert levels.  Because the proposed design has 
slightly more waterway area than the penultimate design, the flood impacts presented in 
this report are slightly less than those presented in the May 2020 report.  
 
The impact of the proposed design on flood levels has been assessed for the 20%, 10%, 
5%, 2%, and 1% Annual Exceedance Probability (AEP) flood events.  This letter presents 
the methodology and findings of the assessment of the proposed design.   
 
Background 
Currently, the Dutton Street crossing of the Palm Creek floodplain is only very slightly raised above 
the surrounding terrain.  The main channel of the creek is conveyed under Dutton Street by 3/600 
mm RCPs.  The location of the site can be seen in Figure 1.  
 
Palm Creek has a small local catchment, but the most significant flooding results from Herbert River 
overflows.  It is during the Herbert River events that flooding in Palm Creek prevents vehicular and 
pedestrian access at both Dutton Street and other crossings and hence divides the town limiting 
resident access to emergency services and vice versa. Therefore, the purpose of the upgrade is to 
improve accessibility during flood events. 
 
Flood Assessment 
A calibrated fully two-dimensional (2D) TUFLOW hydraulic model of the Herbert River was used for  
the assessment.  TUFLOW is an industry standard hydraulic modelling software package.  The 
model was originally developed for the 2003 flood study but has subsequently  
been updated on a number of occasions, the most recent being in 2015 to coincide with 
Hinchinbrook Shire Council’s new planning scheme.  The model incorporates the potential climate 
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change induced increase in rainfall intensities. Further details of the model can be found in BMT 
WBM (2015).  
 
For the purposes of this assessment the following minor changes were made to the existing case 
model as shown in Figure 2:   Include survey from upstream and around the site (751509MGA.dwg and 702802.dwg); and  Include the 3/600 mm RCPs under Dutton Street. 
 
For the developed case the following changes were made to the model as shown in Figure 3:  Dutton Street raised to RL 12.759 m AHD;  Culverts in accordance with the Cardno Schedule and Layout Plan (Dwd No. 9671-

134-CI-1020, 21/08/21) except for the following changed advised by Langtree 
Consulting: 

o In-situ construction with an obvert level of RL 12.382 m AHD at all culverts 
o 250 mm thick walls  Excavations and earthworks around Dutton Street as per Cardno design (Design 

check no road.dwg) – a scenario without the excavation was also assessed. 
 

The culverts were represented in the model as a 2D element using the standard flow 
constriction feature in TUFLOW.  The standard flow constriction, rather than a layered flow 
constriction, was used as it includes a feature incorporate the frictional losses associated with 
the culvert sides.  The standard flow constriction does not allow flow over the top and hence 
the flow over the road was represented using a 1D weir.  The weir width was set at 50% of the 
actual width to account for blockage caused by the railing and debris. 
 
Results 
The peak flood levels and velocities at the proposed culverts under Dutton Street are shown in 
Table 1.  As the road crown level is 12.759 m AHD, it is flood free in the 10% AEP event but 
overtopped by about 200 mm in the 5% AEP flood. 

Table 1 Dutton Street Culvert Flow Information 

AEP (%) Peak Culvert Velocity (m/s) Peak Flood Level at Culvert Entrance 
(m AHD) 

With 
Excavation 

Without 
Excavation 

With Excavation Without 
Excavation 

20 0.7 0.7 11.8 11.8 

10 0.7 0.7 12.2 12.2 

5 0.7 0.7 13.0 13.0 

2 0.8 0.8 13.4 13.4 

1 0.8 0.8 13.6 13.6 
 
 
Mapping is provided as follows:  Figures 4 to 8 are change in flood level for the 1% AEP to 20% AEP events for the case with 

excavation;  Figures 9a to 10c are a zoomed in view of the change in flood level for the 1% and 2% AEP 
events with excavation and include floor levels, flood levels and afflux at buildings in the 
floodplain;   Figures 11 to 15 are change in flood level for the 1% AEP to 20% AEP events for the case 
without excavation;  Figures 16a to 17c are a zoomed in view of the change in flood level for the 1% and 2% AEP 
events without excavation and include floor levels, flood levels and afflux at buildings in the 
floodplain;  
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 Figures 18 to 22 are change in flood velocity for the 1% AEP to 20% AEP events for the 
case with excavation;  Figures 23 to 27 are change in flood velocity for the 1% AEP to 20% AEP events for the 
case without excavation;  Figures 28 to 32 are flood depth figures for the 1% AEP to 20% AEP with excavation; 

 
In the change in flood level (afflux) maps the change caused by the proposed upgrades is mapped in 
colour ranges in accordance with the legend. Green shades show areas where the flood level would 
be reduced with the road upgrade and the brown/read show areas where the flood level would be 
increased.  The pink shade shows areas that are currently flooded but with the road upgrade would 
be flood free, and the blue shade is vice versa. Also shown on the figures are building floor levels, 
flood levels and afflux.  
 
The mapping shows that that afflux caused by the proposed upgrade is generally limited to the area 
between Dutton Street and Eleanor Street and is typically up to 23 mm.  The magnitude and extent 
of the afflux is less in the case with excavation than without excavation.  In the more frequent events, 
there are reductions in flood level in the vicinity of Eleanor Street.   
 
The floor level of the majority of buildings in this area are above the 1% AEP flood level and hence 
are not affected by the afflux.  In the with excavation case there are no buildings where the flood 
level is above floor level and the afflux is more than 10 mm. 
  
In the no excavation case there are three buildings where the flood level is above the floor level and 
the proposed road upgrade will increase flood levels by more than 10 mm.  Table 2 summarises the 
floor level and flood data at these three buildings for the pre-construction and post-construction 
assessments; the information in these tables is taken from the change in flood level figures.  The 
depth of above floor flooding is included in the tables to provide context to the magnitude of the 
increases.  In the without excavation case the maximum afflux is 16 mm and even without the 
proposed works the building would be flooded above floor to a significant depth. 
 

Table 2 Buildings with 10 mm or more afflux and above floor flooding – Without Excavation 

Lot Floor 
Level  

(m AHD) 

Pre-Construction Post-Construction 
Flood Level  

(m AHD) 
Depth 

above floor 
(mm) 

Flood Level 
 (m AHD) 

Depth 
above floor 

(mm) 

Afflux 
(mm) 

1% AEP 
1RP714554 13.177 13.578 401 13.593 416 15 
2RP714554 12.595 13.574 979 13.590 995 16 
11RP703713 12.967 13.587 620 13.601 635 15 

2% AEP 
1RP714554 13.177 13.420 243 13.435 258 15 
2RP714554 12.595 13.416 821 13.431 836 15 
11RP703713 12.967 13.425 458 13.441 473 15 

5% AEP 
1RP714554 13.177 13.006 -171 13.020 -158 13 
2RP714554 12.595 12.998 403 13.012 415 12 
11RP703713 12.967 13.015 48 13.027 59 11 

10% AEP 
1RP714554 13.177 12.282 -895 12.288 -888 7 
2RP714554 12.595 12.258 -337 12.266 -329 8 
11RP703713 12.967 12.341 -626 12.345 -622 4 
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Figures 9 to 13 show the change in flood velocity between the existing and proposed cases.  All 
tested cases show a small reduction in flood velocities on both sides of Dutton Street as the flow 
traverses the new culverts.   
 
Summary & Conclusion 
The impact of flooding for the proposed upgrade to the Dutton Street crossing of Palm 
Creek was assessed using a 2D hydraulic model of the area. This model was a 
refinement of the pre-existing Herbert River flood model.  Model results indicate that the 
proposed road upgrade would be flood free in events up to the 10% AEP.  In the with 
excavation case there were no buildings where the afflux was more than 10 mm and there 
is above floor flooding.  In the without excavation case there are three buildings where the 
afflux is more than 10 mm and there is above floor flooding, but these buildings would 
have above floor flooding even without the road upgrade.  
 
Please do not hesitate to contact either of the undersigned should you require any further 
information. 
 

             
Louis Cottrell          Dr Mark Jempson 
Senior Engineer        Director (Reviewer) 
Venant Solutions        Venant Solutions      
             RPEQ: 11111 
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