
 

Lithgow City Council 

180 Mort Street 

LITHGOW   NSW   2790       Job No. DT532 

Attn: Mr Matthew Johnson 

21 September 2021 

Re: Burton Street Footbridge Flood Impact Assessment 

Dear Sir 

As requested, we have undertaken an assessment into the impact that the construction of two 

footbridges, one on the main arm of Farmers Creek adjacent to Burton Street (Burton Street 

Footbridge) and the other on State Mine Creek adjacent to Guy Street (Guy Street Footbridge) 

(collectively referred to herein as “the two footbridges”) has had on flood behaviour. 

1. Background 

Lithgow City Council (Council) recently installed the two footbridges, the locations of which are 

shown on Figure 1.  Annexure A of this letter contains a set of engineering design drawings 

showing details of the two footbridges, while Annexure B contains a similar set of drawings for the 

Guys Street Footbridge.  Annexure C of this letter contains a photo showing the in-situ position of 

the Burton Street Footbridge absent the raised approaches which had yet be constructed at the 

time the photo was taken. 

Following several complaints from local residents stating that the Burton Street Footbridge will have 

an adverse impact on flood behaviour, Council requested that an investigation be undertaken to 

confirm or otherwise whether this will be the case. 

The two-dimensional (in plan) hydraulic (TUFLOW) model that was originally developed as part of 

the Lithgow Flood Study Review (Lyall & Associates, 2017) and later updated as part of the Lithgow 

Floodplain Risk Management Study and Plan (Lithgow FRMS&P) which is currently being prepared 

by Lyall & Associates (Farmers Creek TUFLOW Model) formed the basis of the present 

investigation.   

A separate one-dimensional cross sectional based hydraulic (HEC-RAS) model was also developed 

as part of the present investigation in order to verify results of the Farmers Creek TUFLOW Model 

(Farmers Creek HEC-RAS Model).  Figure 1 shows the location of the cross sections which 

comprise the Farmers Creek HEC-RAS Model. 

2. Definition of Pre-Footbridge Flood Behaviour 

As mentioned, the Farmers Creek TUFLOW Model was recently updated as part of the Lithgow 

FRMS&P, noting that the main update comprised the adoption of the procedures set out in the 2019 

edition of Australian Rainfall and Runoff for design flood estimation.  Further definition was 

incorporated into the Farmers Creek TUFLOW Model as part of the present investigation to more 

accurately define the inbank area of Farmers Creek and State Mine Creek in the immediate vicinity 

of the two footbridges (Pre-Footbridge TUFLOW Model). 
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The Pre-Footbridge TUFLOW Model was run for design flood events with Annual Exceedance 

Probabilities (AEPs) of 20% (1 in 5), 10% (1 in 10), 5% (1 in 20), 2% (1 in 50) and 1% (1 in 100).  

It is noted that unlike the approach that was adopted as part of the Lithgow FRMS&P whereby the 

full ensemble of design storm events were run through the hydrologic and hydraulic models, only 

the storm duration which was critical for maximising peak flood levels in Farmers Creek and the 

temporal pattern which was closest to the median peak f lood level in the vicinity of the Burton Street 

Footbridge was run through the Pre-Footbridge TUFLOW Model.  The results presented in the 

Lithgow FRMS&P also included provision for a partial blockage of major hydraulic structures 

throughout the catchment, whereas the present investigation assumes ideal flow conditions in these 

structures.   

 

The result of the above approach is that the extents and depths of inundation under Pre-Footbridge 

conditions, as well as the assessment of the number of dwellings that are subject to above-floor 

inundation varies from that presented in the progress reports that have been issued for the Lithgow 

FRMS&P.  As the present scope is limited to a flood impact assessment, the adoption of the 

simplified approach to defining the nature of flooding would not alter the key findings of the present 

investigation in terms of the impact that the two footbridges will have on flood behaviour. 

 

Figures 2 to 6 attached to this letter show the indicative extent and depth of inundation, as well as 

peak water surface elevation contours in the vicinity of the two footbridges for design flood events 

with AEPs of 20% (1 in 5), 10% (1 in 10), 5% (1 in 20), 2% (1 in 50) and 1% (1 in 100).  Also shown 

on Figures 2 to 6 are the locations of existing dwellings that would experience above-floor 

inundation for the five assessed design flood events. 

 

The key features of flood behaviour in the vicinity of the two footbridges under pre-Footbridge 

conditions are as follows: 

i. While floodwater is generally confined to the inbank area of Farmers Creek during a 

20% AEP flood event, it does extend into the rear of several residential properties that are 

located on either side of the watercourse upstream of the Burton Street Footbridge and to 

the west of the Guy Street Bridge. 

ii. Floodwater commences to break out of the northern bank of Farmers Creek upstream of 

the Atkinson Street road bridge during a 10% AEP flood. 

iii. A total of two dwellings that are located on Laidley Street, east (upstream) of the Atkinson 

Street road bridge are subject to above-floor inundation during a 5% AEP flood event. 

iv. Floodwater which breaks out of Farmers Creek upstream of the Atkinson Street road bridge 

will inundate the intersection of Atkinson Street and Laidley Street during a 2% AEP flood 

event. 

v. A total of seven dwellings would experience above-floor inundation during a 2% AEP flood 

event, five of which are located on Laidley Street, east (upstream) of the Atkinson Street 

road bridge and the remaining one located a short distance downstream of the bridge 

crossing. 

vi. A total of nine dwellings that are located on Laidley are subject to above-floor inundation 

during a 1% AEP flood event, with three dwellings located on Guy Street and a single 

dwelling located on Burton Street also subject to above-floor inundation during a flood of 

this magnitude. 

 

Table 1 at the end of this letter gives the peak flood levels and depths of above-floor inundation for 

the abovementioned flood affected dwellings. 
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3. Impact of Burton Street Footbridge on Flood Behaviour 

Details of the two footbridges were incorporated into the Pre-Footbridge TUFLOW Model based on 

the engineering drawings contained in Annexures A and B of this letter (Post-Footbridge 

TUFLOW Model).   

It is noted that while the balustrade on the two footbridges is designed to collapse during a flood 

event, Council advised that the water level would need to rise to a height of 1.065 m and 1.185 m 

above the deck level of the Burton Street and Guy Street footbridges, respectively before this would 

occur.  Based on this advice, it was assumed that the balustrade on the two footbridges would form 

an obstruction to flow up to these heights. 

The Post-Footbridge TUFLOW Model was run for the five design flood events and the resulting 

flood behaviour compared to pre-footbridge conditions.  The Farmers Creek HEC-RAS Model was 

also run for the same five design flood events for both pre- and post-footbridge conditions. 

Figures 7 to 11 show the impact that the two footbridges have had on flood behaviour for events 

with AEPs of between 20% and 1%, while Figure 12 (2 sheets) shows design water surface profiles 

for the 20%, 5% and 1% AEP flood events as derived by the Farmers Creek HEC-RAS Model for 

pre- and post-footbridge conditions.  Also shown on Figures 7 to 11 are the locations of existing 

dwellings that would experience above-floor inundation for the five assessed design flood events. 

Table 1 at the end of this letter gives the peak flood level and depth of above-floor inundation that 

would be experienced in existing residential development under post -footbridge conditions, while 

Table 2, also at the end of this letter sets out the increase in the depth of above-floor inundation 

that is attributable to the construction of the Burton Street Footbridge, noting that the investigation 

found that the Guy Street Footbridge would not adversely impact flood behaviour in private property 

(refer below for further discussion). 

The key findings of the investigation in regards the impact that the construction of the two 

footbridges has had on flood behaviour are as follows: 

i. The Guy Street Footbridge is located in an area where flood levels are elevated due to 

backwater flooding from Farmers Creek.  As a result, the bridge would not affect peak flood 

levels in the case where there is coincident flooding on both Farmers Creek and State Mine 

Creek.   

A check was undertaken whereby it was assumed that flooding occurred on State Mine 

Creek in the absence of any significant flow in Farmers Creek (i.e. absent any backwater 

flooding).  The assessment found that while the Guy Street Footbridge would have a minor 

impact on a flood behaviour, no adverse flooding conditions would be experienced in private 

property.  

ii. Both the extent and depth of inundation has been increased as a result of the Burton Street 

Footbridge for floods as frequent as 20% AEP. 

iii. The impacts of the Burton Street Footbridge extend upstream of the Atkinson Street road 

bridge a maximum distance of about 180 m for floods up to 1% AEP in magnitude, with peak 

flood levels increased by a maximum of about 0.5 m on the upstream side of the Burton 

Street Footbridge. 

iv. The redistribution of flow onto the overbank area of Farmers Creek resulting from the 

blocking effects of the Burton Street Footbridge increases both the extent and depth of 

inundation downstream its location. 
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v. The depth of above-floor inundation would be increased in the eleven of the thirteen 

dwellings that are presently impacted by floodwater at the 1% AEP level of flooding (refer 

green highlighted properties in Table 2). 

vi. Six dwellings that presently don’t experience above-floor inundation during storms up to 

1% AEP in intensity will now be inundated during a 1% AEP flood event (refer orange 

highlighted properties in Table 2). 

vii. One dwelling that presently experience above-floor inundation during a 1% AEP flood event 

is now subject to above-floor inundation during a 2% AEP flood event (refer orange 

highlighted property in Table 2). 

viii. The results of running the Farmers Creek HEC-RAS Model support the finding that the 

Burton Street Footbridge has resulted in an increase in peak flood levels upstream of its 

location. 

 

We trust that the findings of the present investigation will assist Council in its assessment of the 

two footbridges.  However, please do not hesitate to contact me should you have any queries or 

wish to discuss any aspect of our submission. 

 

Yours faithfully 

Lyall & Associates Consulting Water Engineers 

 
Scott Button 

Principal 
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TABLE 1 
DEPTH OF ABOVE-FLOOR INUNDATION IN EXISTING RESIDENTIAL DEVELOPMENT 

PRE- AND POST-FOOTBRIDGE CONDITIONS(1) 
 

Property 
Identifier(2) 

Street Address 

Estimated 
Floor 
Level 

(m AHD) 

Pre-Footbridge Conditions Post-Footbridge Conditions 

Peak Flood Level (m AHD)(3) Depth of Above-Floor Inundation (m) Peak Flood Level (m AHD)(3) Depth of Above-Floor Inundation (m) 

20% 
AEP 

10% 
AEP 

5% 
AEP 

2% 
AEP 

1% 
AEP 

20% 
AEP 

10% 
AEP 

5% 
AEP 

2% 
AEP 

1% 
AEP 

20% 
AEP 

10% 
AEP 

5% 
AEP 

2% 
AEP 

1% 
AEP 

20% 
AEP 

10% 
AEP 

5% 
AEP 

2% 
AEP 

1% 
AEP 

FC_0644 2 Banksia St 918.88 - - - - - - - - - - - - - - - - - - - - 

FC_3249 18 Guy St 917.89 - 917.13 917.32 917.61 917.94 - - - - 0.05 - 917.13 917.32 917.61 917.93 - - - - 0.04 

FC_3282 16 Guy St 917.99 - - 917.43 917.71 918.01 - - - - 0.02 - - 917.43 917.71 918.01 - - - - 0.02 

FC_3363 10 Burton St 919.22 - - - - 919.12 - - - - - - - - 919.04 919.36 - - - - 0.14 

FC_3367 19 Guy St 919.06 - 918.15 918.40 918.81 919.17 - - - - 0.11 - 918.40 918.67 919.06 919.41 - - - < 0.01 0.35 

FC_3368 12 Burton St 918.69 - - - - - - - - - - - - - - 919.08 - - - - 0.39 

FC_3372 12 Guy St 918.82 - - - - - - - - - - - - - - 919.00 - - - - 0.18 

FC_3374 7 Burton St 919.17 - 918.58 918.79 919.18 919.53 - - - 0.01 0.36 - 918.68 918.92 919.32 919.67 - - - 0.15 0.50 

FC_3378 17 Guy St 919.25 - - - 918.83 919.17 - - - - - - - - 919.07 919.40 - - - - 0.15 

FC_3379 15 Guy St 919.20 - - - 918.84 919.18 - - - - - - - - 919.07 919.40 - - - - 0.20 

FC_3393 25 Laidley St 919.85 - - - 919.88 920.22 - - - 0.03 0.37 - - 919.54 919.92 920.27 - - - 0.07 0.42 

FC_3394 27 Laidley St 920.14 - - - 919.83 920.16 - - - - 0.02 - - - 919.88 920.22 - - - - 0.08 

FC_3397 19 Laidley St 919.98 - 919.81 920.05 920.39 920.75 - - 0.07 0.41 0.77 - 919.83 920.06 920.41 920.78 - - 0.08 0.43 0.80 

FC_3399 17 Laidley St 919.91 - 919.87 920.15 920.50 920.87 - - 0.24 0.59 0.96 - 919.89 920.16 920.51 920.89 - - 0.25 0.60 0.98 

FC_3402 18 Laidley St 920.22 - - - 920.39 920.69 - - - 0.17 0.47 - - - 920.40 920.71 - - - 0.18 0.49 

FC_3403 29 Laidley St 920.13 - - - 919.79 920.08 - - - - - - - - 919.82 920.14 - - - - 0.01 

FC_3410 16 Laidley St 920.33 - - - 920.51 920.83 - - - 0.18 0.50 - - - 920.52 920.84 - - - 0.19 0.51 

FC_3412 15 Laidley St 920.37 - 919.94 920.26 920.65 921.03 - - - 0.28 0.66 - 919.96 920.27 920.66 921.04 - - - 0.29 0.67 

FC_3418 14 Laidley St 920.73 - - - - 920.85 - - - - 0.12 - - - - 920.86 - - - - 0.13 

FC_3428 13 Laidley St 921.00 - - 920.27 920.72 921.11 - - - - 0.11 - - 920.29 920.73 921.13 - - - - 0.13 

1. While the two footbridges were incorporated in the Post-Footbridge TUFLOW Model, only the Burton Street Footbridge was found to have an adverse impact on flood behaviour in private property. 

2. Refer Figures 2 to 11 for location of flood affected dwellings. 

3. Peak flood levels quoted in Table 1 are not to be used for planning purposes. Rather, refer updated flood modelling which forms part of the Lithgow FRMS&P for contemporaneous peak flood levels at each property. 
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TABLE 2 
IMPACT OF BURTON STREET FOOTBRIDGE ON DEPTH OF ABOVE-FLOOR INUNDATION 

IN EXISTING RESIDENTIAL DEVELOPMENT 
 

Property 
Identifier(1) 

Street Address 

Increase in Depth of Above-Floor Inundation Attributable to 
Burton Street Footbridge 

(m) 

20% AEP 10% AEP 5% AEP 2% AEP 1% AEP 

FC_0644 2 Banksia St - - - - - 

FC_3249 18 Guy St - - - - -0.01 

FC_3282 16 Guy St - - - - 0.00 

FC_3363 10 Burton St - - - - 0.14 

FC_3367 19 Guy St - - - < 0.01 0.24 

FC_3368 12 Burton St - - - - 0.39 

FC_3372 12 Guy St - - - - 0.18 

FC_3374 7 Burton St - - - 0.14 0.14 

FC_3378 17 Guy St - - - - 0.15 

FC_3379 15 Guy St - - - - 0.2 

FC_3393 25 Laidley St - - - 0.04 0.05 

FC_3394 27 Laidley St - - - - 0.06 

FC_3397 19 Laidley St - - 0.01 0.02 0.03 

FC_3399 17 Laidley St - - 0.01 0.01 0.02 

FC_3402 18 Laidley St - - - 0.01 0.02 

FC_3403 29 Laidley St - - - - 0.01 

FC_3410 16 Laidley St - - - 0.01 0.01 

FC_3412 15 Laidley St - - - 0.01 0.01 

FC_3418 14 Laidley St - - - - 0.01 

FC_3428 13 Laidley St - - - - 0.02 

1. Refer Figures 2 to 11 for location of flood affected dwellings. 

 

 Dwelling already experiences above-floor 
inundation under pre-footbridge conditions 

 
Dwelling only experiences above-floor inundation 
as a result of the Burton Street Footbridge  
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ANNEXURE C 



 

 

 
Photo taken looking upstream from the western bank of Farmers Creek 
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