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11 April 2011 
 
 
Dinuka McKenzie 
Team Leader Roads 
Department of Planning 
23-33 Bridge St 
Sydney NSW 2000 
 
 
Dear Dinuka 
 
The Department of Planning in a letter dated the 02/06/2010 has requested that HHWA “demonstrate 
to the Department that the project remains consistent with the project approval and has been 
designed to limit the increase in flooding characteristics to the greatest extent practicable, and provide 
an appropriate level of environmental assessment to demonstrate that environmental impacts are 
acceptable.” 
 
The relevant MCoA (2.25) is presented below. 
 
“the detailed design of the project does not significantly increase flooding characteristics and to the 
greatest extent practicable, limits increases in inundation levels to 50mm, and 1 hour, in a 1 in 100 
year ARI rain event.” 
 
Presented below is information relating to consistency and impacts of the changes in the 100 year 
flooding extents from to the bridges over Mountain Creek and Sandy Creek. 
 
Flooding criteria  
In the discussions with the Department, it was stated that the 0.05m and 1 hour criteria are standard 
criteria applied to projects throughout NSW. However in our experience these criteria are generally 
applied in urban environments to mitigate against the risks of flash flooding.  The Appendix C of the 
Mountain Creek Flood Study in the EA presented the proposed flooding criteria for the drainage 
design study and were summarised on page 117 of the EA.  These are: 
 
Inundation levels up and downstream of the project boundary are not increased by the 100 year ARI 
event by anymore than the following: 
 

 Rural lands without buildings or sensitive structures = 0.25m 
 Rural lands with buildings or senstive structures already below the 1 in 100 year flood level = 

0.05m 
 Any land where buildings or senstive strucutures not inundated by the 100 year ARI event would 

be an increased risk on inudation= 0.0m  
 
These criteria also were the basis of assessment of the flooding impacts in the Mountain Creek Flood 
Study.  These criteria also provide a higher level of protection for existing buildings and infrastructure 
above the 100 year flood extent than the MCoA, however, provide greater flexibility where no 
buildings or sensitive infrastructure are located.  The drainage design criteria are consistent with 
MCoA 2.25 and 2.26. 
 
Bridge options 
The 6 span bridge design used in the hydrological assessment for EA reflected the potential 
requirement to provide a crossing under the highway alignment for one of the landowners, whose land 
was bisected by the new alignment.  Post the approval of the EA, the landowner decided to sell the 
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portion of their land east of the new alignment to the RTA so there was no requirement to provide a 
landowner crossing of the new alignment. 
 
During the detailed design process, a number of different bridge options for Mountain Creek were 
assessed, namely reducing the number of spans as the landowner crossing was no longer required.  
Reducing the number of spans has a number of advantages in terms of costs, use of resources (ie. 
sustainability), long term maintenance and constructability.  The disadvantages of reducing the 
number of spans primarily relate to the potential for increased flooding upstream.  Five, four and three 
span bridges across Mountain Creek were assessed and twin four span bridges was selected as the 
preferred option based upon cost and environmental considerations.  While the modelling in the EA 
was adequate for its purpose, it was not of sufficient detail and rigour to use for the detailed design of 
the Mountain Creek bridges. A detailed hydrological model of Mountain Creek was developed for the 
assessment and 100 year flood extents were estimated for existing conditions and the 4 span bridge 
option.   
 
For Sandy Creek, single span bridges were selected as the preferred option and detailed hydrological 
modelling on this option was undertaken. 
 
Consistency of 100 year flooding extents with the EA 
Drawing #NB11038-SK-DR-0006 included with this letter presents for Mountain Creek: 

 the existing 100 year flood extent estimated by PB and presented in the EA; 
 the existing 100 year flood extent estimated by HHWA based upon more detailed modelling; 
 the 100 year flood extent for preferred 3, 4 and 5 span bridge option 

 
In vast majority of locations the HHWA estimation of the existing 100 year flood extent was less than 
that presented in the EA – generally because the HHWA topographic and hydrologic models were 
more detailed. 
 
The detailed design 100 year flood extent for the four span bridge is less than the flood extent for the 
six span bridge presented in the EA, except for an area in the Woomargama village.  The difference in 
flooding extent in this area is because HHWA, conscious of the sensitivity of flooding in the village, 
undertook a detailed survey of the village and developed a higher resolution topographical model to 
accurately determine flooding impacts. 
 
There are some substantial differences in the increase in the 100 year flooding extent due to new 
highway between the EA and HHWA modelling.  The EA (See Figure 9-1) showed increases in 100 
year flooding extent in Woomargama of up to 0.05m, whereas the HHWA modelling showed no 
increases in flooding levels in Woomargama (i.e meeting the 0mm design criterion). Within 800m 
upstream of the bridges, the EA modelling showed no increases in the 100 year flood extent, whereas 
the HHWA options modelling showed increases of up to 0.48m for the four span bridge option.  
However as noted above, although the four span bridges increased 100 year flood extent immediately 
upstream of the bridges, it was still less than the existing 100 year flood extent presented in the EA.  . 
 
No hydrological assessment of Sandy Creek was undertaken for the EA. 
 
Impacts of increased 100 year flooding extents 
Based upon the modelling, increases in the 100 year flooding extents in Mountain Creek would be 
limited to approximately 500m upstream of the bridges within RTA owned land and would range up to 
0.48m (See NB11038-510-SK-DR-00012).  This reach of Mountain Creek is characterised by a low 
flow channel and wider defined floodplain (See Photo 2-2, Technical Paper 3 - EA).  High flows such 
as encountered in 100 year flow events, would result in the low flow channel being overtopped and 
flows spreading into the floodplain.  However at all locations within 500m upstream of the bridges, 100 
year flows would be contained within the Mountain Creek floodplain and would not impact upon any 
buildings or other infrastructure.  At the location where the increase in 100 year flood level was the 
greatest (200m upstream of the bridges), the width of flow contained the floodplain in a 100 year 
event would increase from 180m to 190m (approx 5% increase), which is not significant.  The greatest 
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increase in the width of the flood extent would be 25m approximately 300m upstream of the bridge – 
but again would be contained within the floodplain.  No houses or private land owned land upstream 
of the bridge or in the village of Woomargama would be affected by an increased flooding extent (ie 
the increase is 0mm). 
 
In relation to the time criterion of 1 hour, it has been interpreted that this is the time period which the 
existing 1 in 100 year flood extent is exceeded.  Hydrographs for a number of key locations along 
Mountain Creek are attached.  Near the bridge where flood levels and extents increase, the time 
period which the existing 1 in 100 year flood extent is exceeded would be about 6 hours.  However 
about 600m upstream of the bridge (ch 5863.13), the hydrographs of the existing and 4 span bridges 
are identical indicating there would be no change in the time extent of flooding (or 0 hours). 
 
For Sandy Creek, maximum increases in the 1 in 100 year flood level would 0.2m and the length of 
creek upstream of the bridges that would experience increases in the 100 year flood level greater 
than 0.2m is approximately 200m (See NB11038-510-SK-DR-0014).  There would be no increase in 
the extent of flooding as the flows would be contained within the existing creek channel.  No buildings 
and infrastructure would experience any increase in flood levels and any increases in flood levels 
would be contained on RTA owned land. The increase in flooding time period would be less than 1 
hour. 
 
In terms of environmental impacts from increased flooding extents, it could be argued that there would 
be positive impacts as the area of floodplain affected by flooding would increase.  The floodplain of 
Mountain Creek contains the River Red Gum EEC.  The ecosystems and vegetation in the River Red 
Gum EEC generally require periodic inundation of >30 days to ensure long-term viability.  However, 
given the floodplain area affected by increased flooding and the time period of increased flooding is 
relatively small the impact of increased flooding would be neutral.  Sandy Creek is largely devoid of 
vegetation due to past clearing activities – however will be revegetated with species from the River 
Red Gum EEC. 
 
 
Consultation with other agencies 
 
As required by MCoA 2.2, NOW, DECCW and I&I have reviewed the design and hydrological impacts 
of the bridges and raised no concerns with the design of the bridges or flooding impacts. 
 
 
Summary 
In summary the following information is presented on flooding.   
 

 More stringent flooding criteria in comparison to the MCoA was adopted for the protection of 
buildings and other sensitive infrastructure during the detailed design of the bridges; 

 The 100 year flood extent for the Mountain Creek four span bridge option is less than that 
presented in the EA, except for an area in the Woomargama village where HHWA developed a 
higher resolution topographical model to accurately determine flooding impacts; 

 There was no increase in 100 year flood extent over 500m upstream of the Mountain Creek 
bridges and in Woomargama village – ie a 0mm increase; 

 While the 100 year flood extent increased by greater than 50mm within 500m of the Mountain 
Creek and 200 m of the Sandy Creek bridges, the increases were contained within the existing 
floodplain and no buildings or other infrastructure were impacted.  At the worst location the width 
of flow in Mountain Creek floodplain increased by about 25m which is not significant; 

 Land that was affected by a greater than 50mm increase in 100 year flood extent is owned by the 
RTA or is Crown land and is unable to be developed because it environmental sensitivity.  To the 
greatest extent practicable, any increase in flooding outside the recognised floodplain and on 
private land was less than 50mm for 100 year flood event; 

 The environmental impacts of increased flooding extents upstream of the bridges are possibly 
positive, but more likely neutral. 
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 Other agencies have not raised any concerns in relation to the bridge design or flooding impacts. 
 
 
If you require any further information please do not hesitate to contact me. 
 
 
 
Yours sincerely 
 
 

 
 
 
Jonas Ball 
Environment & Sustainability Manager - HHWA 
 
Phone:    02 9928 2225 or 0419 297 436 
E-mail:    jball@skm.com.au 
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Mountain Creek – Hydrographs at different chainages 
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Sandy Creek – Hydrographs at different chainages 
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Drawing No. NB11038-510-SK-DR-0006 Rev E 
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Mountain Creek long section and cross sections upstream of new bridges 















Request to modify a major project 
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