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1. Introduction 

Lucena Engineers Pty Ltd (LE) have been engaged to analyse behaviour of the stormwater 
system adjacent to and serving this site, at 113a Paterson Street.  Council has assessed 
LE's report of 10 October 2020 and now requires an additional report that includes an afflux 
plan for the whole drain at the rear of the development site up to Coopers Street showing 
the extent of flooding to affected properties along the drain and Coopers Street.  The report 
shall include details to demonstrate that the earthworks and structures of the development 
will not result in adverse impacts elsewhere.   

A straight constructed stormwater channel (or "drain") runs along the south-east boundary 
of the site.  It was constructed probably in the 1980s to serve a catchment of about 16 
hectares (ha) to Shelley Drive, at the upstream end of the channel.  Additional area 
increases that catchment to about 20ha at Cooper Street.   

Catchments are shown in Appendix A of LE's original report.  Survey of the property itself 
appears as Appendix B1.  Survey of the stormwater system downstream of Shelley Drive 
appears as Appendices B2 & B3 and Photos at Appendix F.   

LE's original investigation analysed flood behaviour for the full reach of the trunk system 
from Shelley Drive to Bangalow Road.  It used DRAINS to estimate flood flows and then 
estimated flood levels and extents under existing conditions.  Flood profiles were checked 
in more exact backwater calculations using HEC-RAS.  The attenuating effects of the 
existing detention basin on the left bank of the channel were included.   

Stormwater floods the flat lower part of #113a, to very low levels and at low or no velocity.  
Flow on much of the right-bank floodplain of the channel is impeded by fill on several 
properties upstream of #113a, starting with #107 and including the immediate neighbouring 
property at #113 Paterson Street.   

Minimum floor levels can be set from the calculations in the original report.   

This additional report responds to Council's points on afflux and extent of flooding for the 
channel.  It demonstrates that earthworks and structures proposed on the subject site do 
not result in adverse impacts elsewhere.   

2. Historical Investigations 

Council advised in 2017 that a previous flood investigation for the channel was done under 
DA 5.1992.475.1 for "Victoria House", on the channel's left bank (across from #113a).   

That investigation was limited in that overbank landform was assumed (not surveyed).  
Section 4.3 of the 1992 Report states "The overbank flow area has been assumed level 
and taken from the site survey to extend for a distance of 30 metres each side of the 
drainage swale".   

This and other extracts from the 1992 Report appear below as Appendix C in LE's report of 
10 October 2020.   
A multi-dwelling development has been constructed at 107 Paterson Street under the DA 
5.1996.250.1.  It is understood the stormwater design for that development relied on the 
historical 1992 flood investigation 
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3. New DRAINS modelling in this report  

 

The DRAINS model used in LE's original investigation doesn't lend itself to examining the 
impact of hard surfaces on #113a because the 16ha and 4ha catchments do not include the 
site itself.  A new and simpler DRAINS model is therefore used, with one catchment of 20ha 
upstream of Cooper Street.  This enables the impacts of development to be modelled.   

This new model uses the same hydrologic factors as that for the original report (see its 
Section 3).   

The new model has two parts (as is and proposed) as shown in the following model 
diagram.  The proposed 20ha catchment has "Paved area" increased from 40% to 40.65%.  
The addition 0.65% of 20 ha corresponds to an extra 1,300 m2 of hard surface, taken from 
LE's drawing C01.  It is important to note that while the full hard surface is applied, the 
development will include stormwater detention storages to reduce peak site flows to 
original.   

the new DRAINS model   Q100 results (Q10 not printed)  

 

Flows in the new DRAINS model match the old model reasonably well.   

Flow over Cooper Street was 4.57 m3/s for Q100 on the old model.  This compares with 5.72 
m3/s in the new model - higher because the new model ignores the detention basin on the 
left bank upstream of Cooper Street, as well as on-site detention.  Water levels match even 
better in the two models.  For example, the old model (DD4) gives Q10 & Q100 peak flood 
levels of 4.62m & 4.76m AHD at Cooper Street.  The new model (DD6) gives levels of 
4.67m & 4.80m (5cm & 4cm higher, due to higher flows in this model).   

DRAINS input and output files appear below as Appendices G and H.   

The new model enables before and after comparisons, as follow.   
Q10 peak flow rises from 8.606 to 8.640 m3/s (0.39% rise) due to this development, with a 
slight increase in flow over Cooper Street and reduction within the pipes (due to pipe entrance 
subtleties).  Q100 flows are 12.105 and 12.136 m3/s for as is and proposed cases (0.25% rise) 
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4. New HEC-RAS model 

 

This new HEC-RAS model is a truncated version of the previous model.  Cross-sections 
below at Riverstation 5 (RS5) are removed and tailwater levels there adopted as follow 
(established by trial & error): Q1 = 2.4m AHD; Q2 = 2.5m; Q5 = 2.6m; Q10 = 2.7m; Q20 = 
2.8m; Q50 = 2.9m; Q100 = 3.0m.  Any error in assuming these levels is likely to be 'lost' within 
the channel from RS 5 to RS 8 and is unlikely to affect results, especially as the results are 
being used for comparison purposes.   

RS12 is located near the north-east corner of #107 Paterson Street and RS11 near the 
south-east corner of #107.  The site boundary corresponds to the downstream half of the 
reach from RS11 to RS10.   

The main change with this HEC-RAS modelling is the model is run twice, for the as is and 
proposed cases.  Variations between them are:   

(i) the as is case has airspace (but an ineffective flow area) on the de-
velopment site, while the proposed case has fill;   

(ii) the as is case has original flows, while the proposed case has flows 
increased by the %-ages derived in Section 2 above.  Q10 increases 
by 0.39% from 7.38 to 7.41 m3/s for RS10 onwards; Q100 increases 
by 0.25% from 10.9 to 10.93 m3/s.   

Fill on #107 remains expressed on RS12 as ineffective flow starting 2m from top of bank, 
which equates to the property boundary.  Fill at RS11 is accounted for in the 2017 survey.  
RS10 includes ineffective flow from 2m from top of bank (= property boundary) to account 
for the paling fences on #113 Paterson and on #7 Cooper Street.  While the former 
development is recent and correctly includes wire mesh below flood level, it has internal 
fencing without mesh.  This would stop the flow intended by the wire mesh.   

The grey area between RS8 and RS9 represents the 'deck' of Cooper Street above its three 
900Ø pipes.   

The HEC-RAS geometry includes the current (filled) right-bank shape at RS11 (downstream 
end of #107).  The small green triangles on RS9 to 12 indicate the start of “ineffective flow 
areas” on the HEC-RAS diagram.   

HEC-RAS layout, proposed case (as is case is almost identical) 

Hydraulic factors like Mannings 'n', contraction & expansion coefficients are the same as 
used in the previous HEC-RAS modelling.   

Water surface profiles for the 10-year (PF1) & 100-year (PF2) appear below.  There is no 
perceptible difference between plots for as is and proposed.  The tables below the profiles 
show the data plotted.   
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5. Conclusions and Recommendations  

Flows vary due to the proposal by 0.25 % at Q100 to 0.39% at Q10, but less if on-site 
detention measures are effective.  Even if they are not, peak water levels vary due 
to the above increases by 1cm at Q10 and by zero at Q100.  These figures are taken 
from the Tables above.  For RS 9, the Q10 level rises from 4.62 to 4.63m AHD due to 
the proposal, and compares to 4.61m determined in LE's previous investigation.  
Such variations may be real or may be computational.  For RS9, the Q100 level 
remains at 4.72m and compares to 4.74m previously.  We recommend the original 
result.   

For RS10, the Q10 level rises from 4.82 to 4.83m AHD due to the proposal, and 
compares to 4.81m determined in LE's previous investigation.  The Q100 level 
remains 4.99m, the same as the original result, which we recommend.   

We conclude that the proposal has no measurable adverse impacts on flooding 
anywhere in this system.   

Flood extent for the reach from the development downstream to Cooper Street is 
plotted on the accompanying Drawing.   

As before, LE recommends no works in or near the channel.   
LE recommends that, if paling fences are proposed, they be raised similarly to those 
on #113 (see Photo 5 
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Appendix G – DRAINS Input 

 



 
 
200320 113A patterson street second report Page 9 of 10 

Appendix H1   DRAINS 10-year results   
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Appendix H2   DRAINS 100-year results 
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