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19 March 2021 

 

Bass Coast Shire Council 
PO Box 118 
Wonthaggi  VIC 3995 

 

Attention: Angela Gleeson 

Dear Angela, 

RE: 465 Heslop Road WONTHAGGI NE PSP IMPACTS AND PROPOSED MITIGATION WORKS 

INTRODUCTION 

The subject property located at 465 Heslop Road is located north of Heslop Road and downstream of the proposed Wonthaggi 
NE PSP area. It is owned by who have made a submission to the planning panel for the proposed 
amendment C152. The main concerns relating to drainage in the submission focussed on the potential for increased flows from 
the development increasing flooding on the subject property which would impact on the dairy farming business. In response to 
the submission Engeny Water Management have been engaged by Bass Coast Shire Council to assess the potential flooding 
impacts on this property as a result of the development of the upstream Wonthaggi NE PSP with considerations for the wider 
Powlett River floodplain also made. The assessment has consisted of the following key tasks: 

 Undertake a site visit and meet with 
 Hydraulic Modelling of existing conditions (pre-development of the Wonthaggi NE PSP) to establish the baseline with 

considerations of the Powlett River inflows. 
 Hydraulic Modelling of developed conditions (post-development of the Wonthaggi NE PSP) to understand what impact the 

increases in flood volumes and rates from the PSP have on the subject downstream farmland 

The previous drainage strategy developed by Engeny shows that there will be an increase in the peak 100 year AEP flows 
discharging onto the subject property from the PSP area. A proposed retarding basin (co-located wetland 1) was aimed at 
preventing increased peak discharges for frequent events up to the 2 year AEP.  

FLOODING IMPACTS 

Figure 1 displays the 2 year AEP developed conditions flood depths across the subject farmland from the several discharge 
points from the Wonthaggi NE PSP area (across Heslop Road and Korrumburra-Wonthaggi Road) and the larger upstream 
Powlett River. These inflows, back flows from the Powlett River, and a hydraulic ‘choke point’ shown, all contribute to the 
inundation of the low-lying areas within the subject property. Through discussions with during a site visit, Engeny 
understands that the increases in flood depth due to the development of the Wonthaggi NE PSP would impact the ability to run 
the dairy farm particularly due to: 

 The potential for uncontrolled discharge from the two northern dairy effluent ponds, which are lower than the southern two 
ponds and subject to somewhat frequent flooding under current existing conditions.  

 Loss of pasture due to flood water inundating flat and low-lying areas of the property, potentially at an increased frequency 
or with a larger extent than under existing conditions 

 The limitations of the required daily movement of stock through the farm to and from the dairy due to deep flood waters. 
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Attachment 1 displays the various flood depth layout plans for the 2-year AEP to 100 year AEP storm events with and without 
considering the inflows from the Powlett River.  

Figure 1: Flooding Characteristics impacting subject site 

 

ENGENY ASSESSMENT OF FLOODING AND FLOW ISSUES 

Engeny has undertaken a detailed flood modelling assessment utilising RORB, a hydrological modelling software package, and 
TUFLOW, a dynamic 1 and 2 dimensional modelling package. This is a more detailed and complex assessment than was 
undertaken for the development of the drainage strategy and does show different results. The TUFLOW modelling provides a 
much more accurate assessment of flows within the catchment than the previous RORB only modelling provided, and the 
influence of the Powlett River has also been considered, something that was not possible to do with the previous RORB model. 
The results of the modelling as shown on the figures in Attachment 1.  The modelling has been run for the 2 year, 5 year and 
100 year AEP event both with and without inflows on the Powlett River. The Powlett River sensitivity on the impact of the Powlett 
River was undertaken as it was expected that the flows from the Powlett River would dominate the flooding and mask the 
potential impact of changes in the local catchment.  

The analysis has shown: 

 An increase in flooding in the 2 year AEP event of generally up to 60 mm within the subject property but some areas as much 
as 100 mm with and without the Powlett River flows considered. This is in contrast to the previous work in the drainage 
strategy that showed that there would be no increase in flows during the 2 year AEP. 
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 An increase in flooding in the 5 year AEP event of generally less than 40 mm within the subject property with the exception 
of the area immediately downstream of the PSP which contains increases of up to 85 mm with PSP flows only. When the 
Powlett River flows are included, marginally lower increases were identified within the subject property. 

 An increase in flooding in the 100 year AEP event of less than 30 mm with the PSP flows only. When the Powlett River flows 
are included there is no increase in the peak flooding experienced on the subject property, indicating that this flooding is 
completely dominated by the influence of the Powlett River.  

The change in flood behaviour between the two studies is explained by the following: 

 While there is still an increase in the peak 1 % AEP flows out of the precinct in both pieces of work the increase is less in the 
updated modelling due to the different modelling methodology applied. 

 The peak flood levels on the subject property are driven by flows from the development area but also from other rural 
catchments to the east of the property which are not subject to any development. The updated modelling is able to show the 
impact of the other rural catchments whereas the previous work did not.  

From the modelling undertaken and results obtained, these downstream flooding impacts have shown to be highly sensitive to 
the proposed PSP retarding basin outlet configuration. Through further design, there is an opportunity to alter the pipe and / or 
spillway outlet configuration to reduce the flood depth increases particularly for the 2 year AEP. 

The development upstream of the subject property will significantly increase the total annual runoff volume through the subject 
property. This will increase the frequency in which small flow events occur in the waterways downstream of the development 
areas. The capacity of the existing channels is quite small and their capacity would be exceeded more often once the PSP is 
developed than under existing conditions. This may impact the stability of the channels through the subject property and would 
also cause an increased frequency of localised inundation adjacent to the channels. This increased small or nuisance flooding 
could impact on the productivity of the pasture. 

As an example, under existing conditions if 20 mm of rain fell over the course of a day in summer when conditions have been 
fairly dry there may be little to no flow in the channels through the subject property as the rain would be absorbed by the soil in 
the paddocks upstream of and within the subject property. If the same rainfall event occurred once the development in the PSP 
is complete it would produce a significant volume of runoff due to the large areas of impervious surfaces upstream of the subject 
property. While the proposed wetland would limit the rate of the outflow onto the subject property there will still be a flow event 
which would not have existed under existing conditions. 

PROPOSED WORKS 

To reduce the impact of flooding on the subject property Engeny propose works to increase the capacity of the existing channels 
through the eastern portion of the farm. These works would target the conveyance of flows from the proposed PSP Wetlands 1 
and 2 past the dairy effluent ponds to the vegetated curved section of channel adjacent to the Powlett River (also identified on 
Figure 1 as the choke). These works would be funded by the PSP and undertaken by Council or a contractor working on their 
behalf. 

Figure 2 displays the extent of channel works proposed and the several sections with the profiles displayed within the typical 
cross-section in Figure 3. The channels have been sized to convey the 2 year AEP flows. The channels discharge to an existing 
section of the channel through the property which is approximately 2 metres or more deep and surrounded by significant 
established vegetation. Increasing the size of the channel further downstream than shown would not be possible without 
significant vegetation removal. This area is acting as choke point on the flows through the flood plain under both existing and 
developed conditions. 
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Figure 2: Extent of Channel Works on Subject Farmland 

 

Figure 3: Proposed Channel Typical Cross-Section 

 

Table 1 provides a breakdown of the proposed channel cost estimates for each section. The cost estimate assumes that the 
excavated material (estimated to be approximately 9,000 m³ could be placed elsewhere onsite and would not require external 

Channel Base Width: 

Sec A = 2.5 m 

Sec B = 9 m 

Sec C = 9 m 

Channel Depth: 

Sec A = 0.6 m 

Sec B = 0.7 m 

Sec C = 0.8 m 

Channel Top Width: 
Sec A = 8.5 m 

Sec B = 16 m 

Sec C = 17 m 
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disposal) and that the channel is vegetated with grass. The table below also includes a cost estimate for the culverts required at 
the existing cross-overs through Channel section A and Channel section C. A contingency of approximately 40 % has been 
applied to the total channel and culvert construction cost which includes an allowance for site establishment and preparation, 
environmental and traffic management plans, engineering fees and administration fees. It does not include the cost associated 
with the fencing of the channel once the works are complete or the costs of acquiring an easement if required.  

Table 1: Proposed Channel and Culvert Cost Estimate 

Item Estimated Cost (ex GST) 

Channel Section A $26,800  

Channel Section B $39,700  

Channel Section C $157,600  

Culvert Crossing Channel Section A (No. 2 x 600 x 1200) $36,500 

Culvert Crossing Channel Section C (No. 5 x 900 x 1200) $101,300 

Sum $362,000 

Sum (including contingencies) $511,800 

A drainage easement should also be considered to provide a legal protection and recognition of the function that the channel 
would provide and to allow council the ability to maintain it. It is recommended that the easement is 3-4 metres wider than the 
channel to allow for maintenance vehicle access. The channel should also be fenced to prevent stock from entering the channel. 
The location of the fencing could be negotiated with the land owners, however it should be possible to place the fences at the 
top of the channel batters (approximately 0.5 m offset) and then have the access path section of the easement behind the fence. 
This would allow for the land within the easement to still be used for pasture / grazing but would allow council a clear right of 
access alongside the channel. The channel could then be cleaned by a long armed excavator working within the easement and 
reaching over the fence. 

The impacts on the land directly downstream of wetlands 3 and 4 was also discussed during the site visit. It was agreed that this 
area of land is much more flood prone than the area directly downstream of wetlands 1 and 2, with the Powlett River providing 
a significant influence on this flooding as well. This is also support by the modelling as the main point of interaction between the 
flows passing through the subject property and the Powlett River is near Pinkerton Road, just downstream of this area. Wetlands 
3 and 4 also provide a better level of flow retardation than wetlands 1 and 2 as the catchments contributing to wetlands 3 and 4 
are much smaller relative to the wetland asset sizes compared to wetland 1. As a result, no works are proposed in this area to 
manage the impacts of development upstream. 

OTHER PSP CONSIDERATIONS 

Upgrading the channel through the subject property would also provide benefits to the design of Wetlands 1 and 2 and the 
upstream waterways. Deepening and widening the channel will allow for the wetlands to operate at a lower level. This would 
have flow on benefits of allowing for a deeper channel invert for the waterways entering the wetland. This will help to reduce the 
amount of fill required on the land adjacent to the wetlands and waterway channels. While the overall deepening is only in the 
order of 500 mm it provides a significant benefit given the very flat grades which occur in the northern section of the PSP. 

CONCLUSIONS 

The proposed channel works will help to manage the increase in frequency of flows. There will be a loss of land associated with 
the construction of the channels and acquisition of easements, however it should be offset by a reduction in the frequency of 
inundation in frequent events. The sizing of the channel has been undertaken based on the 2 year AEP event as it is the event 
at which the flood modelling clearly shows an adverse impact. In the 5 year AEP event the impacts are less with and without the 
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Powlett River flows considered. A channel sized for the 2 year AEP will also provide benefit in the 5 year AEP event. The 
deepening of the outfall channel will also provide significant benefit to the drainage within the PSP by allowing the deepening of 
the waterways and wetland 1 which will help to reduce the volumes of fill necessary to facilitate development. 

Yours faithfully 

 

 

Glenn Ottrey  

Principal Engineer 

 

Enc. 

Attachment 1- 2 year AEP, 5 year AEP and 100 year AEP Flood Depth Layout Plans and Flood Depth Afflux Plans 

DISCLAIMER 

This letter has been prepared on behalf of and for the exclusive use of Bass Coast Shire Council and is subject to and issued in accordance 

with Bass Coast Shire Council instruction to Engeny Water Management (Engeny). The content of this letter was based on previous information 

and studies supplied by Bass Coast Shire Council 

Engeny accepts no liability or responsibility whatsoever for it in respect of any use of or reliance upon this letter by any third party.  Copying this 

letter without the permission of Bass Coast Shire Council or Engeny is not permitted. 






































