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Victorian Planning Authority 
C/o Wonthaggi NE PSP 
Level 25, 35 Collins Street 
Melbourne VIC 3000 

By Email:   

20 December 2021  

Dear Sir / Madam  

Draft Amendment C152 to the Bass Coast Planning Scheme  

Wonthaggi North East PSP  

 

This submission is made for Krastoy Pty Ltd (a Parklea Pty Ltd entity) in relation to Properties 39 and 40, as 

identified in the draft Amendment documents. Krastoy has entered into a contract with the landowner of 

Properties 39 and 40 for their future development.  

 

Krastoy intends to participate in the Tranche 2 Standing Advisory Committee hearings in relation to these 

properties. It submissions are consistent with those made by Krastoy in relation to Properties 50 and 52 (Main 

Krastoy Submissions) and are not repeated here. The Main Krastoy Submissions remain relevant to Properties 

39 and 40, with the exception of the application of the DCP.  

 

Properties 39 and 40 are not subject to an existing section 173 agreement for development contributions, nor do 

they hold a valid planning permit for development. It is accepted that Properties 39 and 40 will be subject to the 

DCP. The other matters in the Main Krastoy Submissions are maintained in relation to Properties 39 and 40.  

 

Please contact us if you have any queries.  

 

Yours sincerely  

 

 
 

Don Welsh 

Director 
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Victorian Planning Authority 
C/o Wonthaggi NE PSP 
Level 25, 35 Collins Street 
Melbourne VIC 3000 

By Email:   

20 December 2021  

Dear Sir / Madam  

Draft Amendment C152 to the Bass Coast Planning Scheme  

Wonthaggi North East PSP  

 

This submission is made for Krastoy Pty Ltd (a Parklea Pty Ltd entity) in relation to Properties 50 and 52, as 

identified in the draft Amendment documents. Properties 50 and 52 are being developed by Krastoy for the 

development of a residential subdivision known as the Parklands Coastal Estate (Estate).  

 

The Estate:  

 is within the General Residential Zone 

 is subject to the Development Plan Overlay, Schedule 21  

 has an approved Development Plan pursuant to the DPO21  

 has entered into a section 173 agreement for development contributions in 2011, pursuant to the 

requirements of DPO21 and Amendment C113  

 is comprised of four precincts for development (Precincts A-D), with:  

o Precinct A having obtained a planning permit in 2013 pursuant to which development has 

commenced and contributions paid / works in kind delivered  

o Precinct B having obtained a planning permit in 2018 pursuant to which pre-commencement 

secondary consents have been endorsed and development due to commence in early 2022  

o Precinct C having sought a planning permit in 2019 and for which a VCAT hearing against 

Council’s failure to determine the application was held on 24-26 November 2021 (decision 

pending) 

o Precinct D having sought a planning permit in March 2021 which has not yet been determined 

by Council  

 

These submissions relate to the revised draft Amendment documentation that was circulated by the VPA on 22 

November 2021.  

 

At the outset, it is apparent that further work remains to be done by the VPA in relation to drainage and transport 

projects, with the Changes Report stating that this information will be provided in March 2022. This was never 

alluded to in the various correspondences issued by the VPA regarding timetabling for Tranche 2. No suggestion 

of further circulation of materials and opportunity by submitters to make further submissions on those materials 

was proposed in the timetable circulated by the VPA on 18 October 2021. As a result, there is currently no 

provision for this in the Standing Advisory Committee Tranche 2 timetable dated 5 November 2021. Krastoy 

reserves its position to make a further submission on further materials provided, and requests that the VPA 

circulate these as soon as possible.  

 

1. Drainage  

 

1.1 Missing information  

 

The materials now include two drainage documents, being the Engeny report dated November 2021 and Alluvium 

report dated November 2021.  

 

a) The Alluvium report (refer section 2.1) is based on an Engeny report dated September 2021, which has 

not been provided. The Alluvium report (refer section 2.2) is also based on a ‘Proof of Concept’ report 

dated September 2021 which has not been provided. Appendix B of the Alluvium report (Functional 
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Design Package) has not been included. These documents appear to be highly relevant to drainage 

matters for the Tranche 2 hearings and should be provided by the VPA without delay.  

 

b) It is noted that the Alluvium report is proposed to be included at clause 72.08 as a background document 

to the planning scheme, but not the Engeny report. Based on this, it is assumed that the VPA and 

Council are pursuing those recommendations of Alluvium, where they differ over those of Engeny. This 

should be clarified by the VPA without delay.  

 

c) The Changes Report (page 20) refers to a deed of agreement that Council has entered into with the 

landowner of 465 Helsop Road. This deed of agreement, and the call options deed and maintenance 

agreement, are key to understanding matters regarding the timing for and delivery agency for the 

drainage works on that site, which is critical to the ultimate drainage strategy as a whole (discussed 

further below). The deed of agreement is also referenced in the proposed incorporated document (the 

DCP, section 3.2.4). The VPA should therefore provide these documents so that submitters may 

understand these matters (redacted for personal information as appropriate) without delay.  

 

1.2 Timing  

 

The ultimate drainage strategy for the entire precinct is an end-of-line strategy, with long, linear waterways flowing 

into retarding basins and wetlands at the northern end of the precinct’s boundary. This was always the case, 

including from Amendment C113 and the concept plan then included in the DPO21.  

 

The work undertaken by Engeny, for Council, since 2013 never resolved the outfall from those assets to the 

Powlett River, including across 465 Helsop Road. This issue appears to only have been identified for the first time 

by Mr Bishop (for the VPA and Council) as part of the Tranche 1 hearings.  

 

As a result of being an end-of-line strategy, the drainage of the entire precinct is wholly dependent on works 

occurring at the northern end of, and outside, the precinct boundary. Without those works in place, either:  

 

a) Development of the precinct cannot proceed, with the precinct effectively sterilised, until these works are 

in place. This would be wholly contrary to this process being a ‘fast track’ process and, indeed, contrary 

to Amendment C113 which was approved given the urgency for the need for adequate land supply in 

this region; or  

b) Interim, or independent, drainage strategies for sites that are ready to be developed, need to be 

permitted to occur.  

 

This critical challenge to the precinct’s drainage strategy has still not been resolved. That is, the updated draft 

Amendment documents do not address how and when the ultimate and critical drainage infrastructure is intended 

to be delivered.  

 

a) There is no Public Acquisition Overlay which is proposed for the land required to deliver these assets.  

 

b) There is no priority given to these assets in the DCP. Table 5 of the DCP remains unchanged from the 

November 2020 version, with timing being: ‘At time of subdivision / access requirement demand, subject 

to availability of DCP funding’. As the most expensive infrastructure in the precinct, the phrase ‘subject to 

availability of DCP funding’ is a key constraint, as sufficient funds will not be collected for a number of 

years.  

 

c) There is no priority funding for these assets, either in the Council budget or by Council having sought 

alternative funding sources.  

 

d) The Council is proceeding on the basis that this required land and works will be delivered in the ‘usual 

way’ for growth precincts, being by developers making planning permit applications which must be 

generally in accordance with the PSP, and then requiring the vesting of land at the time of development, 

including the prospect for the infrastructure to be delivered as works in kind by the relevant developer. 

Given the existing growth front (from the existing township outwards) and the rate of growth, the land the 

subject of the critical assets at the northern end of the precinct is not expected to be sought for 

development in the short-medium term.  
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Further, regarding 465 Helsop Road:  

 

a) The ultimate outfall design from the precinct to the Powlett River remains unresolved, with further work to 
be provided by the VPA in March 2022 (Alluvium report page 36, Changes Report page 4).  
 

b) It is understood that the main outfall from the PSP area has been currently designed to carry the 50% 
AEP flow from the WLRB1 (Alluvium report page 61). This appears inconsistent with the independent 
expert views of Mr Bishop, the VPA and Council’s expert drainage witness.  
 

c) If the work for this site remains unresolved, how can it be certain that CU14-16 is what is required? How 
can it be certain that these assets have been designed and costed correctly (per the Cardno report), if 
inputs and assumptions regarding drainage requirements may change?  

 
The Alluvium report (page 10) also suggests that threshold issues regarding land upstream of the proposed 
industrial area of the PSP need to be resolved by Council (outside of the draft Amendment) before investment is 
made in the ultimate drainage infrastructure. This indicates further delay and is a further reason to support 
alternative solutions in the interim.  

 

1.3 Drainage strategy for the Estate  

 

As noted above, an ‘interim’ or alternative strategy is sought for the Estate. This is to enable development of the 

Estate without being dependent on the end-of-line works. Such an outcome was reasonably anticipated in 2010, 

given that Amendment C113 rezoned the Estate (as well as other land) but did not rezone the northern end of the 

precinct where the ultimate drainage assets are proposed.  

 

This strategy, prepared by Stormy Waters Solutions (SWS Strategy), has been before the Council since 2019. A 

VCAT hearing was held on 24-26 November 2021 (for Precinct C of the Estate) and the Tribunal’s determination 

is expected to address the appropriateness or otherwise of the SWS Strategy. The latest version of the SWS 

Strategy, as resolved with the Council, is version 6 dated 11 November 2021. A copy is enclosed with this 

submission.  

 

The SWS Strategy not only caters for appropriate stormwater management for the Estate and existing 

development upstream of it (Powlett Ridge), but it also responds to the ultimate precinct strategy (as it was known 

at the time, being the Engeny 2019 strategy). That is, if the SWS Strategy is developed by Krastoy and remains in 

situ until the ultimate precinct infrastructure is in place, the Council will have the option then of either keeping the 

works in place and integrating them with the remainder of the waterway, or of decommissioning the works as 

relevant to install the Engeny/Alluvium works on the land. This is not a matter that needs to be determined at this 

point in time, although it is noted that the benefits of keeping the works in place as part of the ultimate strategy 

include:  

 

a) Reduced land take requirements for WL1, as the SWS Strategy includes a wetland (WL5) for appropriate 
treatment; and  
 

b) Construction of this length of the Western Waterway (being about 25% of the total length of the 
waterway) at the sole cost of Krastoy, which in turn will reduce the cost – and therefore the DCP levy – 
for this asset.  

 

If the SWS Strategy is approved by the Tribunal, Krastoy will be seeking that this asset, which it will construct, be 

reflected in the PSP and DCP, including for its potential to be retained as part of the ultimate drainage assets. 

This should either be through a formal update to all the documentation to incorporate the SWS Strategy as 

relevant, or by way of an appropriately worded note to this effect. This is a key issue for Krastoy and one which 

the Council has been aware of for some time.  

 

The Alluvium report (page 16) notes the existing drainage works within the Estate and states that it is possible to 

retain and further enhance them as part of the Western Waterway. This is consistent with the Tranche 1 drainage 

conclave agreed outcome 8, which states:  
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All experts agree that an online wetland partially or wholly within the proposed waterway on 
Parkland Estate could be utilised as an interim treatment and retardation asset to facilitate the 
development of the Parklea Estate if the PSP is not in place and a staged approach to the PSP works 
cannot be implemented. If this eventuated, then this asset could be integrated into the ultimate PSP 
design to provide ongoing stormwater treatment benefits which could reduce the required size of wetland 
1. It would not be intended to provide an ongoing retardation benefit once the downstream waterways 
were constructed.  

 

It is not apparent in the updated draft Amendment materials whether Alluvium has reviewed the SWS Strategy. If 

they have not done so, it is recommended that they do so, as it will be a relevant matter for the Tranche 2 

hearings. It is requested that the VPA instruct Alluvium to review the SWS Strategy and provide Krastoy with their 

comments on it as soon as practical, and no later than 22 March 2022.  

 

We note that Engeny has already reviewed the SWS Strategy (as part of the VCAT proceedings). The key issues 

raised by Engeny with the SWS Strategy are:  

 

a) wetland velocity rate in the 3 month flow event, in the ultimate (full precinct development) scenario, 
which marginally exceeds the guideline; and  
 

b) the size of the areas set aside for drying areas of Sediment Basins 6 and 7 in the ultimate scenario 
(discussed further at paragraph 1.5 below).  
 

1.4 External catchments  

 

It is clear from the Engeny and Alluvium work that the ultimate drainage strategy, including the location and sizing 

of pipes and the retarding basins/wetlands, has been designed to address drainage requirements for areas 

external to the PSP area. This includes existing developed land from the Wonthaggi township and land adjacent 

to the precinct with redevelopment potential which will obtain a significant advantage from the delivery of the 

ultimate drainage infrastructure.  

 

Existing land owned, developed or approved for development by Council has not been established with adequate 

drainage infrastructure. This is evidenced by the increased inundation within the western end of the Estate 

(Precinct D) from the land to the west of the Estate. Council previously offered Krastoy an ex-gratia payment of 

$275,000 in 2014 to construct drainage upgrade works in this area.  

 

The Changes Report (page 42) notes that drainage projects have been apportioned 80% to the DCP with 20% 

external apportionment to Council. It also states that Council does not accept the 20% apportionment. Krastoy 

requests the VPA to provide detailed rationale as to how the figure of 20% external apportionment has been 

reached. It will be important to establish that external sites do not ‘get something for nothing’ and that fair 

apportionment is established by supporting evidence.  

 

The alternative would be to remove the infrastructure from the ultimate drainage strategy that services the 

external catchments and only accommodate those properties that are contributing.  

 

1.5 Sediment basins  

 

The previous work undertaken by Engeny (2013, 2017 and 2019) did not identify land take requirements for 

sediment basins. The Engeny reports (including the 2021 version) identify two sediment basins within the Estate, 

labelled SB6 and SB7. The SWS Strategy has had regard to these and incorporated them into the SWS Strategy.  

 

Alluvium has recommended that these are not required. As noted at paragraph 1.1(b) above, it is assumed that 

these sediment basins are not being progressed by the VPA and Council, and this must be clarified without delay. 

If they are not being progressed, it is unusual that the Council was pursuing this issue at the recent VCAT 

hearing.  

 

Separately, two sediment basins are shown in the Engeny report on the land to the south of the Estate (Powlett 

Ridge Estate). The Engeny report labels these as SB4 and SB5. Alluvium (page 37) has recommended that:  
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a) SB4 is not being delivered and the Council and developer have instead agreed to the installation of a 
gross pollutant trap in this location; and  
 

b) SB5 be made redundant as the catchment is catered for by the downstream wetlands/retarding basins.  
 
It is understood that the Powlett Ridge Estate does not have a requirement on their planning permit for a drainage 
strategy, and the Alluvium report identifies a number of deficiencies with the drainage works that have been 
constructed on that site to date. The Council, through its expert witness Engeny, at the recent VCAT hearing, has 
identified that sediment from upstream of the Estate (ie, the Powlett Ridge Estate) should be captured and treated 
within the Estate, and that the SWS Strategy should respond to this. Council has sought conditions on the permit 
that would require Krastoy to pay for works to mitigate the inadequacies of its neighbour’s works. This is wholly 
rejected by Krastoy, who reserves its position regarding unreasonable flows to its property under the Water Act. 
Any requirement for works to retrofit drainage infrastructure or bring it to an appropriate standard should be 
excluded from ultimate drainage strategy and the DCP.  
 

 

2. DCP  

 

2.1 Application of the DCP to the Estate  

 

As previously raised in the Tranche 1 hearings, it is submitted that those properties which have already committed 

to development contributions under section 173 agreements should be excluded from the DCP.  

 

The situation becomes even more complex for those sites that not only have existing section 173 agreements, but 

which also have approved planning permits issued for their development. For those sites, it is even clearer that 

the opportunity for additional levies in an approved DCP to be imposed after the grant of a permit, having regard 

to section 46N of the PE Act, is lost.  

 

The Estate has already been developed and subdivided to create individual lots (within Precinct A). This will 

continue for Precinct B, up until the time the Amendment is eventually gazetted. The issue of statements of 

compliance and creation of individual residential lots is not a static matter for an active development site. Already, 

the DCP has attributed a full per hectare levy for the Estate which (due to development already finalised in 

Precinct A) is already miscalculated and inaccurate.  

 

The Mesh Options Report prefers and recommends ‘Option 2’ (page 30). Option 2 does provide for some 

additional development contributions in certain circumstances, but ‘[t]he additional charge only applies to land not 

yet subject to an approved planning permit’ (page 21), as opposed to statement of compliance (which is ‘Option 3’ 

in that report).  

 

It is submitted that:  

 

a) Sites with section 173 agreements in place should be removed from the application of the DCP by 
removing the DCPO from them. In the alternative, if not accepted as a general proposition for those 
sites, this should apply to the Estate specifically.  

 

b) Alternatively, if the entire Estate/sites with section 173 agreements are not removed from the application 
of the DCP then those parts of the Estate/those sites which have valid planning permits in place at the 
time of gazettal of the Amendment should be excluded, by drafting a clear exemption in the DCPO 
Schedule to this effect.  

 

2.2 Legal issues  

 

Section 5.3.1 of the amended DCP includes the following new paragraph:  

 

The DCP assumes all affected parties honour the existing Section 173 Agreements on land that has the 

benefit of a permit. Where an existing section 173 agreement applies to land that does not have the 

benefit of a permit, any permit issued will include a condition that the existing section 173 agreement be 

ended as it pertains to the new permit land and that a new section 173 agreement be entered into in 

accordance with the DCP.  
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This proposed avenue is unlawful. A permit condition requiring the ending (or amending) of a section 173 
agreement is invalid (refer Sheradar Pty Ltd v Casey CC (includes Summary) (Red Dot) [2011] VCAT 1414). Any 
ending or amending of a section 173 agreement may only be done pursuant to the avenues expressed in sections 
177 and 178 of the PE Act.  

It is recommended that the Standing Advisory Committee obtain its own legal advice on this matter.  

 

2.3 External apportionment – transport projects  

 

a) Project RD01 (Helsop Road widening) is 100% apportioned to the DCP. The 2010 DCP (Urban 
Enterprise) allocated a 50% external apportionment. The users of this road will clearly not just be from 
within the precinct. The VPA must demonstrate why a 100% apportionment to the DCP is now justified.  
 

b) Project RD02 is a new project which has been included in the updated DCP. It is identified as project 
R10 in the 2010 DCP (Urban Enterprise). This project was completed by Krastoy in 2018 as part of the 
Estate’s Precinct A works, and Krastoy has received a credit for it under the existing s173 agreement. 
The design of the works included consideration of the draft PSP that was already underway at that time, 
including undertaking traffic volume assessments and predictions based on PSP development, which 
were approved by Council and VicRoads. It is therefore unclear why this project has now been included 
in the DCP. If it is because Council now has new requirements since 2018, then it should fund the 
upgrades itself. If it is because there will soon be a school developed on Property 65 (Powlett Ridge 
Estate) then the upgrades have a nexus with that development only and should be delivered as part of 
that development alone. Project RD-02 should be deleted from the DCP.  
 

2.4 External apportionment – drainage  

 
The drainage infrastructure items identified in the DCP should be allocated to external beneficiaries as 

appropriate. Refer to paragraph 1.4 above.  

 

2.5 Culverts  

 

A number of culverts have been included in the DCP. It is submitted that culverts are not properly classified as 

drainage infrastructure, but rather they are appropriately classified as a component of road/transport projects. It is 

noted that the new ICP regime would not include culverts to be funded per the standard levy.  

 

It is further submitted that:  

 

a) it is appropriate to include those culverts which have already been delivered to ensure continuation of 
existing drainage works and allocation of credits;  
 

b) it is appropriate to include those culverts which cross main roads; and  
 

c) it is not appropriate to include those culverts which are not yet developed and which are located on local 
access streets, to accommodate local traffic movements (ie, culverts 5, 6 and 7). The delivery of these 
culverts will form part of the delivery of the local access streets, which are not reimbursable items.  

  

These submissions are expanded on as follows:  

 

a) According to the Changes Report (page 28), CU-01 has been delivered as works in kind under a section 
173 agreement. That landowner should have received a credit for that work from the date of delivery, 
and this should be per the rate in the s173 agreement (indexed as appropriate). It is unclear why the cost 
has increased to 2021 dollars when it has already been built. This is inconsistent with the approach 
taken for CU-04.  
 

b) According to the Changes Report (page 29), CU-03 has been delivered by Council. Council should have 
received a reimbursement for that work from the date of delivery, and this should be per the rate in the 
s173 agreement (indexed as appropriate). It is unclear why the cost has increased to 2021 dollars when 
it has already been built. This is inconsistent with the approach taken for CU-04.  
 

c) According to the Changes Report (page 29), the costing in the DCP for CU-04 reflects that in the section 
173 agreements (indexed as appropriate) as that culvert has been (partly) constructed. This is 
appropriate, and the landowner will get a credit for that work. The northern wall of the culvert has not 
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been completed but it is understood that this is being completed by Powlett Ridge (Alluvium report, page 
137).  
 

d) CU-05, CU-06 and CU-07 should be removed from the DCP, for the reasons outlined above.  
 

e) According to the Changes Report (page 30), CU-09 has been delivered by Council. Council should have 
received a reimbursement for that work from the date of delivery, and this should be per the rate in the 
Engeny base cost (indexed as appropriate). It is unclear why the cost has increased to 2021 dollars 
when it has already been built. This is inconsistent with the approach taken for CU-04.  
 

f) CU-14, CU-15 and CU-16 costings cannot be confirmed until the drainage design and functional 
requirements are resolved.  

 

2.6 Mesh options report  

 
a) Krastoy does not agree with the assessment of key financial, equitable, administrative and legal issues 

identified in the Mesh Options Report dated October 2021. The Options Report appears to take a 
starting position on avoiding or reducing a funding gap to Council, and working backwards from that, 
which is considered inappropriate.  
 

b) Krastoy does not agree with the figures included in the Options Report, including at Tables 1 and 3.  
 

c) Options 1 and 4 of the Options Report appear to be identical. The VPA should clarify any difference 
between these options.  
 

d) For those projects which landowners are contributing to but which are not being included in the DCP, the 
Options Report (section 2.5) states that those contributions must be credited or refunded back to 
owners. The report also states (eg, page 17) that the section 173 agreements will need to be amended 
to do this, and the only alternative would be deliver those projects. Having regard to the defined terms 
and clauses 5.1 and 1.2.9 of the Estate’s section 173 agreement, it is considered that this is not the 
case, and that the Council can simply reallocate those funds towards projects in the DCP.  

 

More detailed submissions regarding the updated Amendment materials are included in the enclosed table.  

 

We look forward to discussing these submissions further. Please contact us if there are any queries.  

 

Yours sincerely  

 

 
 

Don Welsh 

Director 

 

 

Enclosed:  SWS Strategy  

  Table of further submissions  
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space/green link or shared path, as per Table 2 of the PSP (and as has 
been the intention of Council, with Precinct A designed for this).  

All plans  School site not shown  The approved Development Plan for Property 65 shows a school. The 
Alluvium report (section 4.1) notes this land has been sold for a school. Why 
is this not shown in the PSP and DCP?  

Section 1.3  The DCP identifies projects that are paid for in full or partially from 
existing Section 173 agreements. In circumstances where an 
infrastructure item has been nominated in both the DCP and in a 
Section 173 agreement, no additional payment as part of the DCP will 
be required from the contributing developer if the payment of the item 
is satisfied under the Section 173 agreement.  

This wording has not changed from the 2020 version of the PSP. To be 
deleted/revised per these submissions.  

Figure 1  McGibbonys Road Interface Concept Plan  The layout on the northern side of McGibbonys Road does not reflect the 
endorsed layout of that site (Parklands Estate Precinct B). To be updated.  

Plan 8  Hazard Area B (27m setback) is shown along the southern boundary 
of Parklands Estate Precincts A and B.  

Parklands Estate Precinct A is already built along this interface. Precinct B 
has endorsed plans for a local park and road reserve along this interface, 
which is less than 27m. Plan to be updated to reflect existing 
conditions/approvals.  

Plan 8 also has a note regarding Aboriginal cultural heritage sensitivity that 
does not appear to be relevant to that plan.  

Plan 12 Note: The exact location and configuration of wetland 1, the 
surrounding retarding basin and the location of the eastern waterway 
may be adjusted in the future, to the satisfaction of the responsible 
authority.  

Such flexibility should not be limited to those listed drainage assets.  

Suggested wording below, which is consistent with that adopted by the VPA 
in Craigieburn West PSP (April 2021):  

The stormwater quality treatment assets, including their exact location, are 
subject to refinement through detailed design, to the satisfaction of the 
Responsible Authority.  

R46 Shared and pedestrian paths along waterways must:  

 Be above the 1% AEP flood level with any crossing of the waterway 
designed to maintain hydraulic function of the waterway. 

Shared paths should be above the 1 in 10 year flood level only, per the 
Melbourne Water Shared Pathways Guidelines.  

R48  Final design of constructed waterways (including widths), drainage 
corridors, retarding basins, wetlands, and associated paths, 
boardwalks, bridges and planting, must be to the satisfaction of the 
catchment management authority and the responsible authority.  

Should only be to the satisfaction of the responsible authority (Council is 
also the local drainage authority). Clause 66 of the planning scheme is not 
proposed to be amended to include referrals to the CMA. A ‘works in 
waterways’ permit would still be required from the CMA as necessary, 
however that is a separate approval under the Water Act and not a matter 
for the PSP.  

R50 All to the satisfaction of the catchment management authority and the 
responsible authority.  

As above per R48. The role of the CMA is not to approve development 
works under the planning scheme (they have a role to play under the Water 
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be otherwise unencumbered or is not the subject of a section 173 
agreement which otherwise deals with provision of land.  

Section 4.3.1 Landowners with an executed Section 173 Agreement are not required 
to pay additional development contributions for the infrastructure items 
within that Agreement on land that has the benefit of an approved 
planning permit. 

Unable to apply a DCP levy other than by way of permit condition, and 
unable to impose permit condition for payment of a DCP levy unless the 
DCP is approved (gazetted) (refer section 46N and sections 62(5)-(6) of the 
PE Act).  

Proposed amended wording:   

Landowners with an executed Section 173 Agreement are not required to 
pay additional development contributions for land that has the benefit of an 
approved planning permit.  

This issue is in the alternative to Krastoy’s primary submission (which is to 
be excluded from the application of the DCP).  

Section 4.3.3  Bass Coast Shire Council may consider an exemption or discount of 
the development infrastructure levy and the community infrastructure 
levy for the development of social and affordable housing.  

This provision should be deleted. It raises a number of issues, such as: Who 
would fund the gap created? How would the amended/discounted levy be 
administered? Would a planning scheme amendment to change the levy 
applicable in the DCPO Schedule would be required? How will the 
discounted levy be transparently advised to other contributors?  

Section 5.3.1  The DCP assumes all affected parties honour the existing Section 173 
Agreements on land that has the benefit of a permit. Where an existing 
section 173 agreement applies to land that does not have the benefit 
of a permit, any permit issued will include a condition that the existing 
section 173 agreement be ended as it pertains to the new permit land 
and that a new section 173 agreement be entered into in accordance 
with the DCP.  

Delete, unlawful.  

Section 5.3.3 Where the collecting agency agrees that works are to be provided by a 
development proponent in lieu of cash contribution (subject to the 
arrangements specified above):  

 The credit for the works provided (unless an alternative approach is 
agreed with the collecting agency) shall equal the final cost of the 
works up to the maximum identified in the DCP, taking into account 
the impact of indexation, or to an alternative figure approved by the 
collecting agency   

 

Credit for works in kind should be based on the costing in the DCP (indexed 
as appropriate), not actual costs if those costs are under the DCP amount. 
The DCP costings are used to inform the levies and overall credit allocation 
across the precinct, and must be kept transparent.  

Proposed amended wording:  

Where the collecting agency agrees that works are to be provided by a 
development proponent in lieu of cash contribution (subject to the 
arrangements specified above):  

 The credit for the works provided (unless an alternative approach is 
agreed with the collecting agency) shall equal the maximum cost of the 
works identified in the DCP, taking into account the impact of indexation, 
or to an alternative figure approved by the collecting agency 

Table 11  Property 127 (35 Carneys Road)  

Property 65 (Powlett Ridge)  

The permit status of these properties is incomplete.  
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1 Introduction  
Stormy Water Solutions Consulting Pty Ltd (SWS) has been engaged by Parklea Developments Pty 

Ltd (Parklea) to develop a stormwater management plan (SWMP) for Precincts A, B and C of 16 Benetti 

Road, Wonthaggi (the Subject Site, note that Precinct D does not form part of the Subject Site). The 

site and precinct locations are detailed in Figure 1 below. 

 
Figure 1 Subject Site Locality (Development layouts as per March 2021 and subject to 

change) 



    
 

 

 

 
Project ID: 2158  2 

Currently the Subject Site is zoned General Residential Zone, and has been since 2010. 

The Subject Site also lies within the draft Wonthaggi North East Precinct Structure Plan (WNEPSP) 

area as shown in Figure 2. Proposed Amendment C152 to the Bass Coast Planning Scheme proposes 

to introduce the WNEPSP into the Planning Scheme. Parklea has advised SWS that currently they do 

not intend to accept the proposed Amendment C152, as exhibited in November 2020 and updated as 

part of the Tranche 1 SAC hearings. 

The development of a SWMP for the Subject Site should consider the wider drainage implications, and 

how the Subject Site could potentially be integrated within a WNEPSP’s drainage strategy in the future 

by the Bass Coast Shire Council if required. 

As of the date of this V6 of the SWMP, there is not an exhibited drainage strategy for the WNEPSP 

area that is supported by the Victorian Planning Authority (VPA), Bass Coast Shire Council (Council) 
or submitters to the proposed Amendment C152 due to issues which have arisen at (and since) the 

Standing Advisory Committee (SAC) process which commenced in early 2021. 

However, it is SWS’s understanding that Engeny Water Management (Engeny) has been engaged by 

Council to update their previous “Drainage Strategy for the Wonthaggi North East PSP, Stormwater 

Management Plan, Engeny Water Management, October 2019, Rev 11, V2015_011-REP-001” (the 

2019 Engeny SWMP) and Engeny is currently in the process of doing so. 

The V6 SWMP detailed herein describes how Subject Site drainage can be: 

• Suitably managed in the interim (prior to any future downstream WNEPSP works being 

completed); and 

• Easily implemented into the future WNEPSP drainage proposals if (and when) required. 

Hence, the proposal detailed within this SWMP allows for the Subject Site to develop independently of, 

but also complimentary to, any future WNEPSP drainage proposals. 

It is assumed the reader of this report is familiar with the past drainage studies and designs for the 

Subject Site and the broader WNEPSP area. 
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1.1 Previous Studies and Sources of Information 
The following background studies, permits, reports and/or modelling relate to drainage within the 

WNEPSP region and/or the Subject Site and may have been utilised in the formulation of this SWMP: 

Permits and agreements: 

1. S173 agreement between Bass Coast Shire Council and Pet John Brusamarello and Heather 

Jean Brusamarello on the 16th of November 2011 (the 2011 s173 agreement); 
2. The requirements of the Bass Coast Shire Council, Planning Permit number 130021, 13th 

November 2013 (the 2013 Planning Permit); 
3. The requirements of the Bass Coast Shire Council, Planning Permit number 170397, 5th 

September 2018 (the 2018 Planning Permit);  
4. The requirements of the Bass Coast Shire Council, Planning Permit number 120348, 23rd May 

2019 (the 2019 Powlett Ridge Planning Permit); and 

5. S173 agreement between Bass Coast Shire Council and Pet John Brusamarello and Heather 

Jean Brusamarello and Krastoy Pty Ltd on the 9th of December 2020 (the 2020 s173 
agreement). 

Drainage Studies and/or Modelling: 

1. Bass Coast Shire, Wonthaggi East, Drainage Master Plan, Engeny Water Management, July 

2013 (the 2013 Engeny Report); 
2. Parklands Estate, Wonthaggi, Preliminary Stormwater Strategy, Afflux Consulting, September 

2015 (the 2015 Afflux Report); 
3. Drainage Strategy for the Wonthaggi North East PSP, Stormwater Management Plan, Engeny 

Water Management, July 2017, Rev 7, V2015_002 (the 2017 Engeny SWMP), including the 

following associated models provided to SWS by Maria Matamala of Engeny Water 

Management on the 19th of November 2018: 

o MUSIC; and 

o RORB. 

4. 16 Benetti Road, Wonthaggi, Drainage and Flooding Issues, Statement of Expert Evidence, 

Stormy Water Solutions, 21st August 2018 (the 2018 SWS Evidence) which was prepared as 

an expert witness report for VCAT hearing Number P418/2018 on behalf of Parklea; 

5. Evidence by Glenn Ottrey requested by HWL Ebsworth Lawyers and prepared on behalf of 

Council, 16 Benetti Road, Wonthaggi, Flood Report, VCAT reference number: P418/2018 (the 

2018 Engeny Evidence) which was prepared as an expert witness report for VCAT hearing 

Number P418/2018; 

6. Drainage Strategy for the Wonthaggi North East PSP, Stormwater Management Plan, Engeny 

Water Management, October 2019, Rev 11, V2015_011-REP-001 (the 2019 Engeny SWMP), 

prepared on behalf of the VPA and Council; 

7. 16 Benetti Road, Wonthaggi, Stormwater Management Plan, Stormy Water Solutions, 21st 

January 2020, V4 (the 2020 SWS SWMP), prepared on behalf of Parklea; 
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8. The WL3 and WL4 functional design drawing set titled “Bass Coast Shire Council, Wonthaggi 

PSP Wetland, Functional Design”, by Engeny Water Management, Revision E, 13th of February 

2020, Drawing Set V2015-014-DWG (the 2020 Engeny WL3 and WL4 Functional Design), 

prepared on behalf of the VPA and Council; 

9. Stormwater Management Plan, Parklands – Precinct B, Wonthaggi, SMEC, 11th November 

2020, Ref. 30042470E.00 (the 2020 SMEC Precinct B SWMP), prepared on behalf of Parklea; 

10. The suite of Engeny Water Management models provided to SWS on the 22nd and 26th of March 

2021 as part of the SAC (the 2021 Modelling Package) which included: 

o RORB; 

o Rational Method Calculations; 

o MUSIC; and 

o TuFLOW. 

11. Expert Evidence Statements prepared for the SAC hearing for Proposed Amendment C152 in 

2021 from: 

o Michael Mag, 6/04/21, on behalf of Parklea (the Mag SAC Evidence); 

o Rod Wiese, 6/04/21, on behalf of Parklea (the Wiese SAC Evidence); 

o Glenn Ottrey, 6/04/21, on behalf of the VPA and Council (the Ottrey SAC Evidence); 

and 

o Warwick Bishop, 6/04/21, on behalf of the VPA and Council (the Bishop SAC 
Evidence);  

12. The statement of ‘Agreed Opinions and Opinions not Agreed’ arising from the Conclave of 

Drainage Experts on the 23rd and 24th of March 2021 (the SAC Expert Opinions) for Proposed 

Amendment C152;  

13. Precinct B Stormwater Management Plan - Addendum, SMEC, 13th September 2021, Ref. 

30042470E-Precinct B-MEM-01 (the 2021 SMEC Precinct B SWMP Addendum), prepared 

on behalf of Parklea; and 

14. Data provided on the future revised WNEPSP SWMP on the 12th of October 2021 from Engeny 

Water Management which was limited to the ultimate PSP development design flows at 

McGibbonys Road and the typical cross section, and the level of the immediately downstream 

waterway (the Ultimate Design Information), noting that this may be subject to change. 

Constructed Assets: 

1. Precinct A Stage 1 civil plans, GPR Consulting, March 2016 (the Stage 1 Plans); 

2. Precinct A Stage 2 civil plans, SMEC, July 2018 (the Stage 2 Plans); and 

3. Precinct A Stage 3 civil plans, SMEC, August 2020 (the Stage 3 Plans). 

Precinct Structure Plan: 

1. Wonthaggi North East Precinct Structure Plan, Bass Coast Shite Council, Victorian Planning 

Authority, November 2020 (the WNEPSP). 
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1.2 Relevant Manuals and Guidelines 
The following manuals have been utilised in the development of this SWMP: 

1. CSIRO (1999). “Urban Stormwater Best Practice Environmental Management Guidelines.” 

CSIRO PUBLISHING, Melbourne (BPEMG); 

2. Melbourne Water (2005). “WSUD Engineering Procedures: Stormwater Melbourne”, CSIRO 

Publishing (the WSUD Engineering Procedures); 

3. Melbourne Water (2005). “Constructed Shallow Lake Systems, Design Guidelines for 

Developers”, Version 2, November 2005 (the Shallow Lake Guidelines); 

4. Melbourne Water (2013), “Waterway Corridors, Guidelines for greenfield development areas 

within the Port Phillip and Westernport region”. Melbourne Water (the Waterway Corridors 
Guidelines); 

5. Melbourne Water (2018). “MUSIC Guidelines - Input parameters and modelling approaches for 

MUSIC users in Melbourne Water’s service area”, Melbourne Water (the MUSIC Tool 
Guidelines); 

6. Australian Rainfall and Runoff 2019, Geoscience Australia, (ARR 2019); 

7. DELWP (2019), “Guidelines for development in Flood Affected Areas”, (the DELWP Flood 
Guidelines); 

8. Melbourne Water (2019), “Constructed Waterway Design Manual” (the Constructed 
Waterway Manual); 

9. Melbourne Water (2020). “Melbourne Water Corporation Flood Mapping Projects Guidelines 

and Technical Specifications Version 11”, July 2020, Melbourne Water (the Flood Mapping 
Guidelines); 

10. Melbourne Water (2020). “Wetland Design Manual, Part A2: Deemed to Comply Criteria.”, (the 

Wetland Design Manual); 
11. Local Government Infrastructure Design Association (2020), “Infrastructure Design Manual”, 

V5.30 (the IDM); and 

12. Environmental Protection Agency Victoria (2021), ‘Urban Stormwater Management Guidance’, 

publication 1739.1, June 2021 (the Updated Guidance). 
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2 Subject Site Description 
The Subject Site is relatively flat, generally varying between 17.80 m AHD and 23.00 m AHD. The 

existing south-north drainage line through the site is at a slope of approximately 1V:210H. However, 

the northern (downstream) sections of this line at a slope of approximately 1V:450H. 

The main drainage line enters the site on the southern boundary via recently constructed culverts under 

McGibbonys Road and outfalls at the northern boundary into 2965 Korrumburra-Wonthaggi Road. 

Figure 3 shows the form of the shallow outfall at the northern boundary of the Subject Site into 2965 

Korrumburra-Wonthaggi Road. 

 
Figure 3 Site outfall at the Northern Boundary (looking north). 

An existing Council outlet from Benetti Road to the west of the Subject Site also outfalls into the Subject 

Site introducing stormwater run-off from an external residentially developed area via the future Precinct 

D. 

Figure 2 generally shows the locality of the site within its wider catchment. A more detailed catchment 

plan is also provided within Appendix B. 
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3 Development Layouts 
3.1 Constructed Subject Site 
Stages 1, 2 and 3 of Precinct A have been constructed as of the date of this report. 

Analysis of the Stage 1 Plans shows that lot levels are consistent with both the 2013 Engeny Report 

and 2015 Afflux Report proposals. Further, the temporary sediment basin works recommended by the 

2015 Afflux Report have been captured. 

The Stage 2 Plans show that lot levels appear to be consistent with the 2013 Engeny Report proposals.  

The Stage 3 Plans show that lot levels appear to be consistent with the 2020 SWS SWMP proposals.  

Figure 4 below summarises the critical levels of lots fronting the drainage reserve from each of the three 

stages. 

 
Figure 4 Key existing lot levels abutting the drainage reserve. 

3.2 Proposed Subject Site 
Figures 5 and 6 detail the proposed development layouts for Precincts B and C (subject to change).  
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Figure 5 Subject Site Precinct B development layout  
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Figure 6 Subject Site Precinct C development layout (subject to change) 

Generally, an average lot size of 560 m2 is assumed for the Subject Site development within this SWMP. 
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4 Development Scenarios 
The formulation of this SWMP considers three catchment development scenarios: 

Existing: Before any development within the Subject Site or the WNEPSP region. 

Existing Council catchments west of the WNEPSP region (i.e. west of Benetti 

Road) are assumed to be developed in this scenario. 

 Interim:  As per the Existing scenario, but with: 

• the Subject Site developed as per Sections 3.1 and 3.2 (and not 

including Precinct D); and 

• Powlett Ridge Stages 2 and 3 developed as defined within the 

26/06/2019 endorsed plan for the 2019 Powlett Ridge Planning Permit. 

Ultimate: Full WNEPSP development including a downstream constructed waterway 

providing a site outfall at the Subject Site northern boundary. 

Despite this SWMP considering both the Powlett Ridge development and the wider WNEPSP area: 

• This does not constitute the landowner of the Subject Site accepting or approving any increase 

in flows and/or flood impacts onto their lands that may be due to Powlett Ridge Stages 2 and 

3, any future stages within the Powlett Ridge development, and/or the Council catchments west 

of Benetti Road; and 

• This does not constitute the landowner of the Subject Site accepting the Proposed Amendment 

C152. 

Further the terms ‘Interim’ and ‘Ultimate’ when used within this SWMP are in relation to the timing of 

the implementation of the WNEPSP. Any ‘Interim’ proposals to service the Subject Site will be shown 

to meet all applicable drainage planning requirements of the Subject Site development, independent of 

the WNEPSP. 
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5 SWMP Requirements and Constraints 
5.1 WSUD Requirements 
Clause 56.07-4 of the Victorian Planning Provisions states that urban stormwater management systems 

must be designed to meet current best practice management performance objectives for stormwater 

quality management in the BPEMG which are: 

• Total Suspended Solids (TSS) 80% retention of the typical urban annual load; 

• Total Phosphorus (TP)  45% retention of the typical urban annual load;  

• Total Nitrogen (TN)  45% retention of the typical urban annual load; 

• Litter    70% retention of typical urban annual load; and 

• Flows    maintain discharges for the 1.5-year ARI at pre-development  

levels. 

This SWMP details: 

• How the equivalent of BPEMG can be met in the Interim scenario for the Subject Site; and 

• How the Interim scenario proposals could (by Council) be easily modified to be complementary 

to the downstream WNEPSP waterway and WL1 proposals (once constructed, if required). 

5.2 Flood Storage Requirements 
The interim requirements of this SWMP are to retard the interim flood flow estimates to the existing flow 

rate estimates discharging from the Subject Site for the following range of events: 

• 63% Annual Exceedance Probability (AEP) (1-year ARI); 

• 50% AEP (≈1.5-year ARI); 

• 39% AEP (2-year ARI); 

• 20% AEP (≈5-year ARI);  

• 10% AEP (10-year ARI); 

• 5% AEP (20-year ARI); 

• 2% AEP (50-year ARI); and the 

• 1% AEP (100-year ARI). 

This will include consideration of the approx. 325 ha (approx.) external catchment (in its existing 

conditions) which discharges into the Subject Site across McGibbonys Road.  
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5.3 Freeboard 
As part of this SWMP, the following freeboard assumptions are assumed to all existing and future 

assets: 

• Road levels adjacent to the waterway - at most 300 mm inundation in the 1% AEP flood event 

(in line with ARR 2019, Hazard Vulnerability Classification H1);  

• Lot levels adjacent to the waterway - 300 mm freeboard to the 1% AEP level; and 

• Building floors adjacent to the waterway - 600 mm freeboard to the 1% AEP level.  

Note: Hazard Vulnerability Classification H1 is defined within Table 6.7.3 of ARR 2019 as “Generally 

safe for vehicles, peoples and buildings”. 

5.4 Required Site Outfall Invert Level 
No downstream cleanout works are assumed within this SWMP in the Interim scenario, given the Interim 

scenario does not include any WNEPSP development downstream of the Subject Site. 

The Interim scenario design outfall invert at the Subject Site’s northern boundary is assumed to be set 

by the existing natural surface level conditions. The natural surface level (NSL) at the Subject Site’s 

outfall is 18.00 m AHD. A small channel through the property to the north (see Figure 3) has been 

surveyed at 17.60 m AHD. This channel has limited capacity. 

Given the above, this SWMP (conservatively) assumes a design outfall level of 18.00 m AHD. This sets 

the minimum invert level of any proposed upstream channel or the minimum normal water level (NWL) 

of any WSUD asset within the Subject Site at 18.10 m AHD. 

Ultimately, it is expected that the future updated 2019 Engeny SWMP as part of the SAC will provide 

an outfall level considerably below the existing NSL.  

The Ultimate Design Information (supplied by Engeny) has indicated that this outfall invert level (at the 

northern Subject Site property boundary) would be 15.55 m AHD. However, achieving this level will be 

dependent on the completion of significant downstream works (potentially even north of Korumburra-

Wonthaggi Road). Presently, achieving this outfall has not been proven to be readily achievable. 

5.5 Fill for subdivisional drainage 
It is assumed that overland flow paths will be required to convey flow from smaller external catchments 

to the proposed waterway within the Subject Site. 

As such the SWMP must include provision for the long (approx. 1,000 m) overland flow paths through 

the Subject Site (from external catchments).  

These overland flow paths will present additional fill requirements above the 1% AEP waterway fill levels 

to enable drainage of the Subject Site to the waterway. This fill will be able to be minimised by designing 

‘saw tooth’ roads so that the effective slope of each road is much less than the typical minimum grade 

allowed and by slightly drowning the incoming pipes into the waterway. 
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5.6 EPA Updated Guidance 
Recently (June 2021), the Environment Protection Authority Victoria (EPA Vic) released updated ‘urban 

stormwater management guidance’ (EPA Vic 2021) (referred to as the updated guidance herein). The 

updated guidance is clear that it does not impose compliance obligations. Rather, the updated guidance 

provides quantitative performance objectives for urban stormwater which set an objective that should 

be aimed to be met as far as ‘reasonably practicable’.  

For the Subject Site (rainfall band 900-1000 mm/yr), the updated guidance provides the following 

performance objectives in addition to the BPEMG: 

Reduce the mean annual runoff volume (MARV) generated from post-development impervious 

areas by: 

a. 22% using harvesting (i.e. re-use) and evapotranspiration; and 

b. 14% using infiltration. 

Opinion 7 of the SAC Expert Opinions stated “all experts agree that there is a long-term compliance 

risk to adopting rainwater tanks and relying on that reuse to achieve stormwater treatment targets. 

Council should be aware of this risk” (Opinion 7 of the SAC Expert Opinions). 

There is also uncertainty as to the value in-situ infiltration rate into soil. 

As such, it is not deemed ‘reasonably practicable’ to design specifically to the updated guidance within 

this SWMP as there is: 

• Uncertainty surrounding key design parameters relating to each of the updated guidance 

targets; and 

• No previous stormwater management plan or strategy within this catchment has considered 

the updated guidance. 
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6 SWMP – Interim Scenario Conditions 
This section describes how the proposed SWMP for the Subject Site will operate in the Interim scenario 

conditions (relative to the WNEPSP timings).  

Under the Interim scenario conditions, all applicable drainage controls are satisfied to allow the Subject 

Site to develop independently of the WNEPSP. 

The relevant appendices of this report should be referred to for full details on the modelling and designs 

presented.  

At this stage, all designs are at a concept design stage. There will be scope for the developer to modify 

the designs into the future as required, for instance with a 12D terrain model. It is expected that this 

may alter aspects of this SWMP (i.e. batter extents, development outfall locations into the waterway, 

etc) into the future and once the design has progressed beyond this concept stage. 

The SWMP drawings 2158/SWMP/1-6 (reproduced in Appendix A) should be referred to for full detail 

of the proposal.  

6.1 Retarding Basin Proposals 
Drawing 2158/SWMP/2 details the retarding basin online to the watercourse through the Subject Site. 

This basin will utilise a new embankment along the northern Subject Site boundary to retard all interim 

flood flow events to pre-development rates as shown in Table 1. 

Table 1  Flow Estimates at the Northern Subject Site Boundary 

AEP 

Existing Flow 
Estimate North of 

Parklands 

Interim Flow 
Estimate North of 

Parklands 
(including the 

effects of the RB) 
Q (m3/s) Duration Q (m3/s) Duration 

63% 1.80 9-hour 1.75 9-hour 

50% 2.15 9-hour 2.10 9-hour 

39% 2.60 4.5-hour 2.55 9-hour 

20% 3.55 4.5-hour 3.55 6-hour 

10% 5.05 4.5-hour 5.00 6-hour 

5% 7.05 3-hour 6.80 4.5-hour 

2% 9.60 3-hour 9.15 4.5-hour 

1% 11.65 3-hour 11.50 4.5-hour 
 

The proposed outlet arrangement for the retarding basin is detailed in Appendix B.2.3. The crest of the 

embankment has been set at this stage to the interim 1% AEP level of 19.75 m AHD. A ANCOLD 

assessment may be required in the future to confirm the spillway sizes. 
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6.2 Drainage Outfalls 
6.2.1 Site Outfall 
It is proposed to outfall the entire Subject Site to the existing drain at 18.00 m AHD in the property to 

the north.  

Using this level, a normal water level (NWL) of 18.10 m AHD has been proposed in the design for the 

first of the linear pools and the sediment basins as shown in drawing 2158/SWMP/2.  

6.2.2 Trunk Drainage 
Four major trunk drainage lines are proposed within the Subject Site as shown in drawing 

2158/SWMP/1. These trunk drainage lines are to consist of 20% AEP pipes and overland flow paths 

(roads).  

Trunk drainage line 1 discharges into SB6. This drainage line services the existing Benetti Road drain 

catchment and Precinct’s A and D (future) from the west of the waterway.  

Trunk drainage lines 2 discharges into SB7. This lines services both Precincts C and the minor external 

catchment inputs east of the Precincts C.  

Trunk drainage lines 3 and 4 discharge into either the future wetland or waterway (with a gross pollutant 

trap) from Precinct B and are generally as detailed in the 2020 SMEC Precinct B SWMP and the 2021 

SMEC Precinct B SWMP Addendum.  

The drainage lines presented in this SWMP are concepts generated to be generally in line with the 2019 

Engeny Report (see Appendix D of the 2019 Engeny Report).  

At this stage, basic GPT’s such as the Rocla “CleansAll”, the Humes “HumeGuard” or a simple “sump” 

or “litter box” pit are assumed. Any equivalent GPT is applicable going forward, provided it can capture 

a reasonable amount of gross pollutants before discharge into the waterway / wetland system.  

Preliminary analysis has indicated that, with saw tooth road provisions, adequate overland flow paths 

can be accommodated through the development. 

6.2.3 Location 22 – Into the Subject Site from the South 
Survey of the culverts under McGibbonys Road is yet to be obtained.  

However, SWS site visit observations (Figure 7) showed that these are 4 x 1650 mmØ culverts that 

discharge (at most) 1.5 m deep compared to the surrounding surface levels. 

Drawings 2158/SWMP/4 & 5 show that the proposed level at this location due to WL5 within this SWMP 

is in the order of 3 m deep. 

Thus, it is not expected that the proposals will inhibit the function of these existing culverts. 
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Figure 7 The McGibbonys Road Culverts, looking North from McGibbonys Road onto the 

Subject Site (photo taken 9/07/21) 

6.3 Waterway Design 
6.3.1 General 
To reduce the fill requirements on the site, and to allow the Subject Site to develop without waiting for 

the Ultimate scenario to be delivered (which is assumed to take several years), a linear pool type 

waterway is proposed through the Subject Site. The expected final form of this type of waterway is as 

shown in Figure 8. 

The advantage of this type of system is that it allows for a relatively constant drainage outfall though 

the entire (approx.) 700 m long waterway through the Subject Site as shown in drawing 2158/SWMP/5. 

Three linear pools are proposed along the waterway as detailed in drawing 2158/SWMP/1 being: 

• Linear Pool 1: NWL = 18.10 m AHD, Minimum Width = 20 m; 

• Linear Pool 2: NWL = 18.20 m AHD, Minimum Width = 30 m; and 

• Wetland WL5: NWL = 18.30 m AHD, Minimum Width = 35 m. 

The stormwater treatment wetland (WL5) is proposed online to the waterway and (in flood events) acts 

as the most upstream linear pool within the waterway system. 
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Figure 8 Example of the final form of a linear pool type waterway. 

Location: Lollipop Creek, Wyndham Vale, approx. 37.8935S, 144.6206 E. 
Stormy Water Solutions, National Stormwater Industry Association of Australia’s 
award winning design 2007.  

 

6.3.2 1% AEP flood levels 
HEC-RAS modelling has been completed within Appendix D to validate that the critical flood level 

estimate of 19.75 m AHD (set by the RORB modelling of the Interim scenario, Appendix B) is the more 

conservative level estimate compared to both: 

• when the basin is filling in the Interim scenario; and  

• in the Ultimate scenario.  

As such, a 1% AEP flood level of 19.75 m AHD has been used to set applicable lot and floor levels 

within the Subject Site.  

6.3.3 Waterway Crossings 
A crossing is proposed from Precinct A to Precinct B as shown in 2158/SWMP/2, which connects the 

two linear waterway pools. 

The crossing has been designed at this stage as five 3600 mm (Wide) by 1200 mm (High) box culverts.  

The culverts are assumed to be laid at the NWL’s of the linear pools. 
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The HEC-RAS modelling undertaken (Appendix D) shows that these culverts at the current size 

specified are not a significant hydraulic control on the waterway within either the interim or ultimate flood 

events. Thus, it may be possible to reduce the size of these culverts within the future design 

development of the waterway. 

The road crest of the crossing is proposed at the interim 1% AEP level of 19.75 m AHD at this stage. 

Ultimately, the 1% AEP level expected at the culverts is 19.60 m AHD as per Appendix D.2. 

6.4 Stormwater Treatment 
Three major stormwater treatment assets are proposed as part of this SWMP; sediment basins SB6 

and SB7 and wetland WL5. The locality of these assets is shown in 2158/SWMP/1. Additional basic 

GPT’s may be required as specified in Section 6.2.2. 

6.4.1 Rainwater Tanks 
The 2019 Engeny SWMP proposed to utilise rainwater tanks to achieve part of the BPEMG 

requirements for the WNEPSP region. 

The 2020 SWS SWMP and the SAC Expert Opinions showed that there were issues with how these 

tanks were modelled in the 2019 Engeny SWMP, and particularly that “all experts agree that there is a 

long-term compliance risk to adopting rainwater tanks and relying on that reuse to achieve stormwater 

treatment targets. Council should be aware of this risk” (Opinion 7 of the SAC Expert Opinions). 

Thus, conservatively, no benefit has been attributed to rainwater tank re-use within this SWMP. 

However, tanks and re-use is encouraged on all lots. 

6.4.2 Sediment Basins 
Sediment basins SB6 and SB7 are generally as per the 2019 Engeny SWMP proposals as sized within 

Appendix C.1.  

Generally, all applicable design criteria from the Wetland Design Manual relating to sediment basins 

are met by the proposed design. The one exception is that both dewatering areas incorporate a 

sediment spread at a 1 m depth, not the 500 mm specified in the Wetland Design Manual. Figure 9 

shows an example of sediment spread at a 1 m depth (or more depth) that can be simply, and safely 

achieved during maintenance periods.  
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Figure 9 Example of a sediment dewatering area utilised at a depth of more than 1 m 
  Source: SWS, Location: 37.8492 S, 145.0496 E. 

Drawings 2158/SWMP/2, 3 & 6 detail a small, 500 mm high bund which is proposed around the 

sediment basins to keep them offline from inflows from the waterway. Appendix D.2 shows that in the 

Ultimate scenario, this provides the basins with approximately a 63% AEP separation from the 

waterway. It is anticipated that these bunds will be heavily vegetated and form part of the riparian zone 

within the waterway. 

6.4.3 Stormwater Treatment Wetland 
The most upstream pool of the waterway is proposed to be designed to act as a stormwater treatment 

wetland (WL5).  

Due to the wetland being online to the waterway, additional velocity checks have been performed within 

Appendix C.2 to show that in the Interim scenario, the online wetland meets all applicable velocity 

criteria. In the Ultimate scenario, the 1% AEP velocity criteria are met, while the 4 EY velocity criteria is 

exceeded by 0.08 m/s. 

Due to the additional fall at the wetland inlet (as described within Section 5.2.3), it will be possible to 

design and install a maintenance bypass system around the wetland allowing the wetland to be taken 

offline in the Interim or Ultimate scenarios if required for maintenance as detailed within 2158/SWMP/4. 

6.4.4 Stormwater Treatment 
Table 2 shows that the proposed treatment systems are able to meet the equivalent of BPEMG for the 

Subject Site in the Interim scenario by treating water from the large external catchment.  

In the Ultimate scenario, it is proposed to retain WL5 as per agreed opinion 8 from the SAC Expert 

Opinions, “All experts agree that an online wetland partially or wholly within the proposed waterway on 

Parkland Estate could be utilised as an interim treatment and retardation asset to facilitate the 

development of the Parklea Estate if the PSP is not in place and a staged approach to the PSP works 

cannot be implemented. If this eventuated, then this asset could be integrated into the ultimate PSP 
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design to provide ongoing stormwater treatment benefits which could reduce the required size of 

wetland 1. It would not be intended to provide an ongoing retardation benefit once the downstream 

waterways were constructed.” (Opinion 8 of the SAC Expert Opinions).  

However, if Council were to remove the stormwater treatment function of the wetland (and have it only 

function as a linear pool in the Ultimate scenario), this could be relatively simply achieved by removing 

the downstream weir of the wetland shown in 2158/SWMP/4. 

Table 2  Equivalent Subject Site Stormwater Treatment in the Interim 

Pollutant 
Subject Site 

Pollutant Loads 
Generated 

(kg/yr) 

Pollutants Retained 
Within the Treatment 

Elements 
(kg/yr) 

% of Subject Site 
Pollutant Loads 

Removed 
BPEMG 

Target % 

Total Suspended Solids 65,860 63,000 96% 80% 
Total Phosphorus 134 116 86% 45% 
Total Nitrogen 1,008 460 46% 45% 
Gross Pollutants 13,034 53,320 409% 70% 

 

6.5 Wider WNEPSP Implications 
Previous versions of this SWMP had assumed full development of the approximately 100 ha of 

WNEPSP area which discharges into the Subject Site in the Ultimate scenario across McGibbonys 

Road. Thus, the previous versions of this SWMP would have allowed a significant portion of the 

WNEPSP to develop (meeting the same design targets as the 2017 Engeny Report) with one interim 

asset, and not requiring WL1 to be constructed until a later date. 

As discussed within Section 4, the Interim development scenario that the V6 of the SWMP has been 

designed to, does not assume full development of the approximately 100 ha of WNEPSP area which 

discharges into the Subject Site in the Ultimate scenario across McGibbonys Road. 

Thus, if additional development occurs south of McGibbonys Road, before the WNEPSP’s WL1 and 

associated waterways are constructed, each of those developments will require their own individual 

temporary assets. Each of these temporary assets will (at a minimum) be required to achieve the flood 

retardation targets specified within Section 5.2, so as to not adversely affect the function of the retarding 

basin proposed within this SWMP.  
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7 SWMP – Ultimate Scenario Conditions 
Ultimately, once the appropriate downstream works have been completed, it will be relatively simple for 

Council to perform retrofitting works to integrate the linear pools type waterway system with the 

(assumed) compound waterway type system that the WNEPSP will be providing. 

As shown in drawings 2158/SWMP/3 & 5, this will involve removing the retarding basin embankment 

and constructing a rock chute(s) into the downstream waterway once constructed. 

Appendix D.2 details the HEC-RAS modelling which shows that in the Ultimate scenario, the 1% AEP 

flood levels within the drainage reserve will be less than the Interim scenario’s 1% AEP flood level of 

19.75 m AHD.  

Appendix D.2 also shows that under a potential future Ultimate scenario climate change analysis, the 

freeboard provisions are adequate; and 

It is proposed to retain the function of WL5 in the Ultimate scenario and potentially reduce the size of 

WL1. But as previously discussed, it would also be relatively simple for Council to remove the treatment 

function of this asset and only utilise it as a linear pool within the waterway if that was their preference.  
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8 Design Flood and Fill Levels 
The 1% AEP Interim scenario flood level within the drainage reserve is 19.75 m AHD (Appendix B.4 

and D.1). 

The maximum 1% AEP Ultimate scenario flood level within the drainage reserve is 19.70 m AHD 

(Appendix D.2). 

Thus, the 1% AEP interim flood level has been utilized to set minimum levels (in areas directly adjacent 

to the waterway) for new developments as: 

• Road levels adjacent to the waterway 19.75 m AHD; 

• Lot levels adjacent to the waterway 20.05 m AHD; and 

• Building floors adjacent to the waterway 20.35 m AHD. 

Given this, in the Ultimate scenario, additional freeboard (in excess of the requirements of Section 5.3) 

will be provided due to this SWMP. 
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9 Implications to the Endorsed Precinct A and B SWMP’s 
Precinct A: 

The existing temporary basins and temporary waterway that have been constructed as part of the 

existing Precinct A works are proposed to be removed and replaced with the wetland and linear-pool 

type waterway as per this SWMP. 

For the existing drainage outfalls into the waterway reserve from Precinct A: 

• The final pipes into the waterway reserve may need to be re-laid to accommodate the new 

outfall levels; and 

• Simple gross pollutant traps may be required to be installed on the outfalls. 

Precinct B: 

If proposals within this SWMP are built in lieu of the 2020 SMEC Precinct B SWMP’s or the 2021 SMEC 

Precinct B SWMP Addendum, Precinct B will be serviced by this SWMP’s proposals. 

If the 2020 SMEC Precinct B SWMP’s or the 2021 SMEC Precinct B SWMP Addendum proposals are 

constructed before this SWMP’s proposals: 

• The temporary retarding basin proposed within Precinct C, to serve Precinct B, as per the 2020 

SMEC Precinct B SWMP will be required to be removed;  

• Prior to works occurring on Precinct C, the retarding basin built as part of Precinct B as per the 

2020 SMEC Precinct B SWMP must be removed. For the avoidance of doubt, for this to occur 

the waterways works as proposed in this SWMP must be completed first;  

• The final pipes into the waterway reserve may need to be re-laid to accommodate the new 

outfall levels; and 

• Simple gross pollutant traps may be required to be installed on the outfalls. 
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10 Concluding Remarks  
The stormwater drainage system proposed for the Subject Site represents a stormwater management 

plan covering all the requirements of best practice floodplain and catchment management in the Interim 

scenario. 

The proposed assets also provide the flexibility in the Ultimate scenario to be easily integrated into any 

future WNEPSP waterway proposals, generally as discussed within Opinion 8 of the SAC Expert 

Opinions. 

It is requested that Council review the SWMP and associated designs as hereby submitted and issue 

an agreement to the proposed SWMP (subject to functional design requirements being achieved). 

It should be noted that the design assumptions in regard to sediment basins, wetlands, waterways, 

retardation basins and overland flow path provisions may change over time. However, it is considered 

at this stage, that the work presented has defined realistic and adequate potential land take 

requirements required by major drainage assets for both internal and external catchments in the Interim 

and Ultimate scenarios. 
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12 Abbreviations, Descriptions and Definitions 
The following table lists some common abbreviations and drainage system descriptions and their 

definitions which may be referred to in this report. 

Abbreviation / 
Descriptions Definition 
AHD - Australian 
Height Datum 

Common base for all survey levels in Australia. Height in metres above mean sea 
level. 

ARI - Average 
Recurrence Interval. 

The average length of time in years between two floods of a given size or larger. A 
100 Year ARI event has a 1 in 100 chances of occurring in any one year. 

AEP – Annual 
Exceedance 
Probability 

The chance of a storm (flow) of that magnitude (or larger) occurring in a given year.   
𝑨𝑨𝑨𝑨𝑨𝑨 = 𝟏𝟏 − 𝒆𝒆( −𝟏𝟏𝑨𝑨𝑨𝑨𝑨𝑨). i.e. 18.13% AEP = 5 Year ARI 

BPEMG Best Practice Environmental Management Guidelines. See CSIRO (1999) 

DSS or DS Development Services Scheme (DSS) or Drainage Scheme (DS) is a master plan 
developed my MWC for drainage within a catchment area. 

EY – Exceedances per 
year 

The amount of times a storm (flow) of that magnitude is expected to be exceeded 
per year. i.e. 4 EY = 3 Month ARI  

Hectare (ha) 10,000 square metres 

HECRAS A hydraulic software package that enables the calculations of flood levels and 
velocities along a waterway given a specified flow. 

Kilometre (km)  1000 metres 
m3/s -cubic 
metre/second  

Unit of discharge usually referring to a design flood flow along a stormwater 
conveyance system 

Megalitre (ML) (1000 
cubic metres)  1,000,000 litres = 1000 cubic metres. Often a unit of water body (e.g. pond) size 

MUSIC 
Hydrologic computer program used to calculate stormwater pollutant generation in a 
catchment and the amount of treatment which can be attributed to the WSUD 
elements placed in that catchment 

MWC / MW Melbourne Water Corporation 

Retarding basin  A flood storage dam which is normally empty. May contain a lake or wetland in its 
base 

NWL - Normal Water 
Level 

Water level of a wetland or pond defined by the lowest invert level of the outlet 
structure 

NSL – Natural Surface 
Level The surface level of the natural (existing) surface before works. 

RORB Hydrologic computer program used to calculate the design flood flow (in m3/s) along 
a stormwater conveyance system (e.g. waterway) 

Sedimentation basin 
(Sediment pond)  

A pond that is used to remove coarse sediments from inflowing water mainly by 
settlement processes.  

Swale 
A small shallow drainage line designed to convey stormwater discharge. A 
complementary function to the flood conveyance task is its WSUD role (where the 
vegetation in the base acts as a treatment swale). 

TED The top level of water stored for treatment within a wetland before bypass occurs 
TSS Total Suspended Solids – a term for a particular stormwater pollutant parameter 
TP Total Phosphorus – a term for a particular stormwater pollutant parameter 
TN Total Nitrogen – a term for a particular stormwater pollutant parameter 

WSUD - Water 
Sensitive Urban 
Design 

Term used to describe the design of drainage systems used to: 
o Convey stormwater safely 
o Retain stormwater pollutants  
o Enhance local ecology 
o Enhance the local landscape and social amenity of built areas 

Wetland  
WSUD element which is used to collect TSS, TP and TN. Usually incorporated at 
normal water level (NWL) below which the system is designed as shallow marsh, 
marsh, deep marsh and open water areas.  
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Appendix A SWMP Concept Drawings 
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Appendix B Hydrologic Modelling and Design 
The RORB Runoff Routing Program – version 6.45, developed at Monash University by E. M. 

Laurenson and R. G. Mein, was used to determine the existing and Interim scenario development 

design flows originating from the Subject Site and larger upstream catchments. RORB is a general 

runoff and stream flow routing program used to calculate flood hydrographs from rainfall and other 

channel inputs. It subtracts losses from rainfall to produce rainfall excess and routes this through 

catchment storage to produce the hydrograph. 

The modelling is generally based on the models associated with the 2017 Engeny SWMP which were 

provided to SWS on the 19/11/2018. It was found that these were also generally consistent with the 

2019 Engeny SWMP and the 2021 Modelling Package. Thus, it is assumed that the modelling 

undertaken herein will also be largely consistent with any future updated 2019 Engeny SWMP models 

as part of the SAC. 

Unlike previous versions of this SWMP, this V6 SWMP will not provide an extensive review of the 2017 

Engeny SWMP models. Rather this V6 SWMP focuses only on how the flow estimates were achieved 

by utilising an independently developed SWS RORB model, which is based on previous models. 

A full review of the 2017 Engeny SWMP models is detailed with the 2020 SWS SWMP. A review of the 

2021 Modelling Package and the 2020 Engeny WL3 and WL4 Functional Design, are detailed within 

Appendix C of the Mag SAC Evidence. 

B.1 Existing Conditions 
B.1.1 Model Description 
Catchment delineations have been based on the following sources: 

• LiDAR information provided by Engeny;  

• The 2017 Engeny SWMP models; and 

• A site visit performed by SWS on the 9/07/21.  

Figure B.1 details the RORB model for the existing-development conditions and Tables B.1 and B.2 

detail the tabulation of the RORB model setup (i.e. catchment area, fraction imperviousness, reach 

lengths, etc).  
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Figure B.1 Existing Conditions RORB Model
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Table B.1 Existing RORB Sub-
Catchment Details 

Sub 
Area 

Area 
(ha) 

Area 
(km2) 

Fraction 
Impervious 

A 71.8 0.718 0.25 

B 43.6 0.436 0.10 

C 22.4 0.224 0.10 

D 71.9 0.719 0.45 

E 7.3 0.073 0.40 

F 13.5 0.135 0.40 

G 27.4 0.274 0.10 

H 28.1 0.281 0.50 

I 13.3 0.133 0.10 

J 6.9 0.069 0.10 

K 9.1 0.091 0.10 

L 8.2 0.082 0.50 

M 2.1 0.021 0.10 

N 1.5 0.015 0.10 

O 3.9 0.039 0.10 

P 13.3 0.133 0.10 

Q 35.2 0.352 0.60 

R 6.8 0.068 0.10 

S 3.7 0.037 0.10 

Total 390.1 3.901 0.29 

Table B.2 Existing RORB Reach 
Details 

Reach Reach 
Type Length (km) Slope 

(%) 
1 1 0.889  

2 1 0.503  

3 1 0.388  

4 2 0.703 1.42% 

5 1 0.190  

6 1 0.478  

7 1 0.266  

8 1 0.449  

9 2 0.416 0.53% 

10 1 0.289  

11 1 0.183  

12 1 0.181  

13 2 0.369 1.90% 

14 1 0.143  

15 1 0.138  

16 1 0.098  

17 1 0.138  

18 1 0.219  

19 1 0.199  

20 1 0.269  

21 2 0.630 1.03% 

22 1 0.235  

23 1 0.235  

B.1.2 Model Parameters, Inputs and Validation 
Australian Rainfall and Runoff (ARR) 2019 Data hub (Lat: 38.603 S, Lon: 145.611 E, accessed: 26th 

April 2021) was used to extract rainfall depths, rainfall temporal patterns (for 24 durations ranging from 

10-minutes to 168-hours) and areal reduction factors which have been used in the modelling.  

No pre-burst from the ARR 2019 datahub has been used in the modelling. 

Further, the effective impervious area (EIA) and indirectly connected area (ICA) surface type splitting’s 

recommended in ARR 2019 have not been used in the Loss Model. The EIA and ICA concepts introduce 

an additional complexity into the modelling, which given the many uncertainties with these estimates, 

may not produce better final design outcomes. Modelling without EIA and ICA will likely produce 

conservative results (i.e. higher flows and volumes) (Chapter 5.3.4.1.2, Book 5, ARR 2019). 

The following parameter set has been chosen for this modelling exercise: 

Kc = 2.68 Kc/dav =1.30 m = 0.8  IL = 15 mm RoC1% = 0.60 

The above parameters have been derived from the following sources: 
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 Kc = set to keep a constant Kc/dav ratio with the 2017 Engeny SWMP modelling of Kc/dav = 1.30. 

 m = standard 0.8. 

 IL = Consistent with the 2017 Engeny SWMP modelling. 

 RoC1% = Consistent with the 2017 Engeny SWMP modelling. 

Notwithstanding, SWS has completed an independent validation into the parameter set adopted as 

provided in Table B.3 by utilising other simple flow estimation methods. Overall, it is deemed that the 

RORB model developed is providing reasonable flow estimates. 

Table B.3 Existing Conditions RORB Model Validation Discharging from the Subject Site 

AEP Q1%AEP 
(m3/s) 

Q20%AEP 
(m3/s) 

Q39%AEP 
(m3/s) 

Q63%AEP 
(m3/s) 

Current V6 2021 SWS SWMP RORB 11.65 3.55 2.60 1.80 
Regression Curve 13.20 N/A N/A N/A 
Rational Method 9.00 3.60 2.65 1.90 
2020 SWS SWMP's Pre-development 
Model 11.60 N/A 2.70 1.80 

Note: * All flow estimates rounded to the nearest 0.05 m3/s. 

 * Regression Curve = Rural Nikoloau/Vont Steen Equation (Q = 4.67A0.763) 

* Rational Method assumptions: 

- No partial area effects simulated with the rational method. 

- C =  0.35 (1%), 0.25 (20%), 0.20 (63%) 

- tc =  determined utilising a L/V method to give a 1% AEP tc of 140 min 

IFD  2016 IFD at (38.6125 S, 145.6125 E) which is consistent with RORB model. 

B.1.3 Model Results 
The model has been simulated for a range of AEP’s utilising the ensembles of 240 temporal patterns 

as required in ARR 2019. The results from these simulations are provided in Table B.4. It is expected 

these results will set the design constraints on the retarding basin proposals.  

Table B.4 Existing Conditions Flow Estimates 

AEP 
Existing Flow 

Estimate North of Parklands 

Q (m3/s) Duration 
63% 1.80 9-hour 
50% 2.15 9-hour 
39% 2.60 4.5-hour 
20% 3.55 4.5-hour 
10% 5.05 3-hour 
5% 7.05 3-hour 
2% 9.60 3-hour 
1% 11.65 3-hour 

Note: All flow estimates are rounded to the nearest 0.05 m3/s and are taken as the peak average for the critical 

duration. 
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B.2 Interim Scenario Conditions 
B.2.1 Model Description 
Figure B.2 details the RORB model for the interim development conditions and Tables B.5 and B.6 

detail the tabulation of the RORB model setup (i.e. catchment area, fraction imperviousness, reach 

lengths, etc). 

 
Figure B.2 Interim Conditions RORB Model
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Table B.5 Interim RORB Sub-
Catchment Details 

Sub 
Area 

Area 
(ha) 

Area 
(km2) 

Fraction 
Impervious 

A 71.8 0.718 0.25 

B 43.6 0.436 0.10 

C 22.4 0.224 0.10 

D 71.9 0.719 0.45 

E 7.3 0.073 0.40 

F 13.5 0.135 0.40 

G 27.4 0.274 0.10 

H 28.1 0.281 0.50 

I 2.6 0.026 0.75 

J 13.3 0.133 0.10 

K 9.1 0.091 0.10 

L 8.2 0.082 0.50 

M 4.3 0.043 0.75 

N 2.1 0.021 0.75 

O 9.5 0.095 0.10 

P 2.9 0.029 0.75 

Q 3.8 0.038 0.75 

R 1.5 0.015 0.75 

S 3.9 0.039 0.75 

T 12.6 0.126 0.75 

U 9.3 0.093 0.75 

V 5.6 0.056 0.10 

W 4.6 0.046 0.75 

X 11.9 0.119 0.10 

Y 7.0 0.070 0.75 

Z 35.2 0.352 0.60 

AA 6.8 0.068 0.10 

AB 3.7 0.037 0.75 

Total 444.1 4.441 0.35 

Table B.6 Interim RORB Reach Details 

Reach Reach 
Type Length (km) Slope 

(%) 
1 1 0.889  

2 1 0.503  

3 1 0.388  

4 2 0.703 1.42% 

5 1 0.190  

6 1 0.283  

7 1 0.190  

8 1 0.266  

9 1 0.449  

10 2 0.416 0.53% 

11 3 0.252 0.99% 

12 1 0.289  

13 1 0.181  

14 2 0.369 1.90% 

15 3 0.276 1.27% 

16 1 0.143  

17 3 0.138 0.58% 

18 1 0.178  

19 3 0.275 0.54% 

20 3 0.330 0.46% 

21 3 0.185 0.43% 

22 1 0.098  

23 3 0.138 0.73% 

24 1 0.219  

25 3 0.199 1.38% 

26 3 0.426 0.33% 

27 3 0.445 0.33% 

28 1 0.269  

29 3 0.128 0.33% 

30 1 0.524  

31 3 0.087 0.33% 

32 3 0.157 1.02% 

33 3 0.156 0.33% 

34 3 0.062 0.33% 

35 2 0.694 0.94% 

36 1 0.242  

37 2 0.256 0.59% 

38 3 0.224 0.33% 
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B.2.2 Model Parameters, Inputs and Validation 
The identical inputs and parameters as utilised in the existing conditions model have been adopted for 

this scenario except for changing the Kc value to 2.52 to maintain a constant Kc/dav given the change in 

the dav value between the two models. 

It is assumed that the validation performed on the existing conditions model is valid for this scenario. 

B.2.3 Retarding Basin Design 
For this concept stage of the design, the inbuilt weir and pipe formulas have been utilised within RORB 

software to determine the stage vs discharge relationship for the retarding basin. 

The concept outlet arrangement proposed for the retarding basin is: 

 Pipes: 

• 4 x 750 mmØ, upstream invert = 18.10 m AHD; 

• 4 x 750 mmØ, upstream invert = 18.80 m AHD; and 

• 4 x 600 mmØ, upstream invert = 19.00 m AHD. 

Weirs / Spillways: 

• Crest = 19.60 m AHD, length = 5 m, Coef = 2; and 

• Crest = 19.75 m AHD, length = 35 m, Coef = 2. 

This arrangement should be reviewed as the design progresses. 

SWS has completed an independent check on the outputs arrangement above with the culvert outlet 

and inlet equations and found the RORB model to be generally replicating the relationships, and that 

the velocity through each conduit is of a reasonable rate. Notwithstanding, scour protection at the outlet 

may be required to be specified at a later design stage. 

A concept stage vs storage relationship within the reserve has been derived by taking approximately 

1V:5H batters up from the normal water level of each waterway pool or wetland as provided in Table 

B.7. 

It is expected that additional storage for each stage will be able to be obtained at the functional design 

stage compared to the values shown in Table B.7 once a 12D model of the surface is constructed (given 

the assumed batters of 1V:5H are steeper than what will actually be required, as shown in drawing 

2158/SWMP/6).  
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Table B.7 Retarding Basin Stage vs Storage Relationship

Stage 
(m AHD) 

Storage 
(m3) 

18.10 0 

18.20 695 

18.30 2200 

18.40 3777 

18.50 5427 

18.60 7150 

18.70 9163 

Stage 
(m AHD) 

Storage 
(m3) 

18.80 11682 

18.90 14501 

19.00 17414 

19.10 20417 

19.20 23504 

19.30 26677 

19.40 29936 

Stage 
(m AHD) 

Storage 
(m3) 

19.50 33285 

19.60 36729 

19.70 40268 

19.80 43902 

19.90 47583 

20.00 51265 

20.10 54952 

B.2.4 Model Results 
The model has been simulated for a range of AEP’s utilising the ensembles of 240 temporal patterns 

as required in ARR 2019. The results from these simulations are provided in Table B.8 and B.9. 

The effects of the retarding basin ensure that there is no increase in flood flows downstream of the 

Subject Site in any event up to and including the 1% AEP. 

Table B.8 Comparison of peak flows for the existing and Interim scenario conditions. 

AEP 
Existing Flow Estimate 

North of Parklands 
Interim Flow Estimate North 
of Parklands (including the 

effects of the RB) 

Q (m3/s) Duration Q (m3/s) Duration 
63% 1.80 9-hour 1.75 9-hour 
50% 2.15 9-hour 2.10 9-hour 
39% 2.60 4.5-hour 2.55 9-hour 
20% 3.55 4.5-hour 3.55 6-hour 
10% 5.05 4.5-hour 5.00 6-hour 
5% 7.05 3-hour 6.80 4.5-hour 
2% 9.60 3-hour 9.15 4.5-hour 
1% 11.65 3-hour 11.50 4.5-hour 

Note: All flow estimates are rounded to the nearest 0.05 m3/s and are taken as the peak average for the critical 

duration. 

Table B.9 Interim Scenario Retarding Basin Function for a suite of AEP’s. 

AEP 63% 50% 39% 20% 10% 5% 2% 1% 

RB Inflow 
Flow (m3/s) 2.35 2.75 3.35 4.55 6.30 8.35 11.05 13.35 

Duration 9-hour 6-hour 4.5-hour 4.5-hour 4.5-hour 3-hour 3-hour 3-hour 

RB Outflow 

Flow (m3/s) 1.75 2.10 2.55 3.55 5.00 6.80 9.15 11.50 

Duration 9-hour 9-hour 9-hour 6-hour 6-hour 4.5-hour 4.5-hour 4.5-hour 
Temporal Pattern 
ID 3 3 3 5 14 15 27 27 

Flood Storage 
Estimate (m3) 11,500 13,500 15,600 19,700 23,800 30,400 36,900 41,500 

Flood Level 
Estimate (m3) 18.80 18.90 18.95 19.10 19.25 19.45 19.60 19.75 

Note: All flow estimates are rounded to the nearest 0.05 m3/s and are taken as the peak average for the critical 

duration. Flood storage estimates are rounded to the nearest 100 m3 and flood level estimates are 

rounded up to the nearest 50 mm.  
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B.2.5 Blockage Analysis 
Due to the tight timeframes that this version of the SWMP was developed in order to meet the VCAT 

deadlines, rather than perform a full blockage analysis to ARR 2019 standards, a simple run was 

completed assuming 50% blockage on all of the retarding basin pipes to verify that in the interim, under 

a reasonable amount of blockage, the spillway and freeboard provisions are adequate. 

Table B.10 shows that in a 50% blockage scenario, the 300 mm of freeboard assumed above the 1% 

AEP is suitable to accommodate a blockage impact. 

Table B.10 High Level Interim Blockage Analysis Results 

Scenario Interim 1%AEP 
No Blockage 

Interim 1%AEP 
50% Blockage 

Outflow Estimate (m3/s) 11.30 12.25 

Duration 4.5-hour 4.5-hour 

Temporal Pattern ID 22 27 

Flood Storage Estimate (m3) 41,800 47,800 

Flood Level Estimate (m AHD) 19.75 19.95 
Note: All flow estimates are rounded to the nearest 0.05 m3/s and are taken as the peak average for the critical 

duration. Flood storage estimates are rounded to the nearest 100 m3 and flood level estimates are 

rounded up to the nearest 50 mm. 

B.2.6 Climate Change Analysis 
The retarding basin proposed is for the Interim scenario. However, given the exact timing of the 

WNEPSP is not known, and for completeness, a climate change simulation has been performed to 

confirm that the Interim scenario spillway and freeboard provisions are adequate. 

The most conservative, year 2090, RCP 8.5 scenario has been simulated with an increase in 1% AEP 

rainfall of 16.1% being applied as provided by the ARR 2019 datahub. 

Table B.11 shows that in this potential climate scenario, the 300 mm of freeboard assumed above the 

1% AEP is suitable to accommodate the climate change impacts. 

Table B.10 Interim 2090, RCP8.5 Climate Change Analysis Results 

Scenario Interim 1%AEP 
Current Climate 

Interim 1%AEP 
2090, RCP 8.5 Climate 

Outflow Estimate (m3/s) 11.30 14.35 
Duration 4.5-hour 4.5-hour 
Temporal Pattern ID 22 27 
Flood Storage Estimate (m3) 41,800 45,000 
Flood Level Estimate (m AHD) 19.75 19.85 

Note: All flow estimates are rounded to the nearest 0.05 m3/s and are taken as the peak average for the critical 

duration. Flood storage estimates are rounded to the nearest 100 m3 and flood level estimates are 

rounded up to the nearest 50 mm. 
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B.3 Ultimate Scenario Conditions 
Rather than complete modelling for the ultimate conditions within this SWMP, the ultimate design flows 

within Table B.12 were provided as part of the Ultimate Design Information to enable this SWMP to be 

consistent with any future WNEPSP proposals. 

Table B.12 Ultimate Design Flow Estimates  

Location 
63% AEP Ultimate 

Flow Estimate 

(m3/s) 

1% AEP Ultimate 
Flow Estimate 

(m3/s) 

1%AEP 

Climate Change Ultimate 
Scenario Flow Estimate 

(m3/s) 
Directly Upstream McGibbonys 

Road (21) 
5.8 24.2 30.5 

Directly Upstream Culvert at DS 

end of Parklands Estate (23) 
8.7 34.4 42.9 
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Appendix C WSUD Modelling & Design 
C.1 Primary/Sediment Treatment Proposals 
The 2019 Engeny SWMP proposed two sediment basins within the Subject Site, SB6 (West) and SB7 

(East). 

The 2019 Engeny SWMP (or any previous Engeny WNEPSP proposals) did not allocate drainage 

reserves to any sediment basin assets (within the Subject Site, or the wider WNEPSP region). 

Tables C.2 and C.3 detail the sizing of the assets SB6 and SB7 for the Ultimate scenario conditions as 

per both the 2020 SWS SWMP and the 2019 Engeny SWMP. This methodology has been adopted 

herein as no ultimate scenario hydrological model has been developed as part of this V6 of the SWMP. 

The larger sediment basin size from either report will be adopted herein. 

It is noted that SB7 may be shown to be redesigned to a smaller size than specified within this SWMP 

once Precinct C of the Subject Site is further designed. This is due to the varying Precinct B catchment 

assumptions arising from the 2021 SMEC Precinct B SWMP Addendum, compared to the catchment 

assumptions made in both of the 2020 SWS SWMP and the 2019 Engeny SWMP.  

It should be noted, though sized for the Ultimate conditions, both sediment basins will be provided as 

part of this SWMP in the Interim scenario.  

This SWMP does also not exclude the use of small Gross Pollutant Traps (GPT’s) (as the design 

progresses) to direct parts of Precinct B (and possibly Precinct C) into the waterway, not at the sediment 

basin locations if required as per the 2021 SMEC Precinct B SWMP Addendum.  

In SWS’s experience, the minimum physical width required for a sediment basin, simply due to battering 

allowances below the water level, is in the order of 15 metres wide. Table C.1 below shows that this 

minimum width for each of SB6 and SB7 satisfies the Wetland Design Manual’s sediment basin velocity 

requirements for a flow rate of up to 10 m3/s (which is approximately 140% of the 1% AEP ultimate flow 

estimates into these assets from the 2020 SWS SWMP).  

Table C.1 SB6 and SB7 Minimum Width, 1% AEP Velocity Check 

Step Description Label Value  

1a 1% AEP Flow through Sediment Basin1. Q 10.0 m3/s 
2 (i) NWL2. NWL 0 m 
2 (ii) 10% AEP Level Estimation2. FL 1 m 
3 (i) Narrowest Width at NWL3. WNWL 15.0 m 
3 (ii) Narrowest Width at 10% AEP Level W10%AEP 27.0 m 

4 Flow Area =  𝑊𝑊10%𝐴𝐴𝐴𝐴𝐴𝐴−𝑊𝑊𝑁𝑁𝑁𝑁𝑁𝑁

2
× (𝐹𝐹𝐹𝐹 − 𝑁𝑁𝑁𝑁𝐹𝐹) = A 21.0 m2 

5 Flow Velocity = 𝑸𝑸
𝑨𝑨
 = V 0.48 m/s 

Check SP3 Requirement, V < 0.50 m/s 
Requirement Met? YES  

Notes: 1. Maximum flow to meet the criteria, not the 1% AEP flow estimate 

 2. Arbitrary datum. Appendix D indicates that the 1% AEP flood level is approximately 1 m above the basin. 

 3. This is the narrowest width able to meet the requirement. A width larger than this value will be provided.   
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Table C.2 SB6 (West) Sediment Basin Sizing Calculations 

Asset Properties 

Report = 2020 SWS 
SWMP 

2019 
Engeny 
SWMP 

 

Asset ID = SB6 SB6  

Normal Water Level = NWL = 18.00 Not 
Reported m AHD 

NWL Area = (Aasset) = 640 700 m2 

Basin Depth = (dp) = 1.60 1.50 m 

Extended Detention Depth = (de) = 0.20 0.35 m 

Total Volume = (VolTOT) = 467 Not 
Reported m3 

Sump Volume1. = (VolS) =  291 254 m3 

4EY Inflow2. = (Q4EY) = 0.6 0.79 m3/s 

Assumed Hydraulic efficiency3. = λ = 0.26 0.26  

Upstream Catchment Area = (ACatch) = 52.0 55.2 ha 

Target Particle Settling Velocity4. = (Vs) = 0.011 0.011 m/s 

Removal Efficiency 

d* = max (dp, 1) = 1.6 1.0 m 

𝒅𝒅𝒆𝒆 + 𝒅𝒅𝒑𝒑
𝒅𝒅𝒆𝒆 + 𝒅𝒅∗ = 1.0 1.4  

𝑽𝑽𝒔𝒔 × 𝑨𝑨𝒂𝒂𝒔𝒔𝒔𝒔𝒆𝒆𝒂𝒂
𝑸𝑸𝟒𝟒𝑨𝑨𝟒𝟒

= 11.7 9.7  

𝒏𝒏 =  
𝟏𝟏

𝟏𝟏 − 𝝀𝝀 = 1.35 1.35  

𝑨𝑨𝒆𝒆𝑹𝑹𝑹𝑹𝑹𝑹𝒂𝒂𝑹𝑹 𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒏𝒏𝒆𝒆𝒆𝒆𝟓𝟓. = 𝑨𝑨 =  𝟏𝟏 − �𝟏𝟏 +
𝟏𝟏
𝒏𝒏 ×

𝑽𝑽𝒔𝒔 × 𝑨𝑨𝒂𝒂𝒔𝒔𝒔𝒔𝒆𝒆𝒂𝒂
𝑸𝑸𝟒𝟒𝑨𝑨𝟒𝟒

×
𝒅𝒅𝒆𝒆 + 𝒅𝒅𝒑𝒑
𝒅𝒅𝒆𝒆 + 𝒅𝒅∗�

−𝒏𝒏

= 
95.3% 96.0%  

Cleanout Frequency 

Sediment Load6. = (Ls) = 1.6 1.6 m3/ha/year 

Gross Pollutant Load = (LGP) = 0.4 Not 
utilised m3/ha/year 

Cleanout Frequency = 2.9 3.0 years 

Dry Out Area (3 Yr frequency at 500 mm Deep) = 595 509 m2 
Notes: 1. Sump volume taken as the volume below 350mm deep (i.e. below the safety bench). 

2. See relevant report for flow estimation methodology. 
3. Hydraulic efficiency estimated from Figure 4.3 of Melbourne Water 2005. 
4 Target particle size taken as 125 μm (as per criteria SP3 of Melbourne Water 2018c) with a settling 

velocity sourced from Table 4.1 of Melbourne Water 2005. 

 5. Methodology taken from Chapter 4.3.2 of Melbourne Water 2005. 
6. Load estimate sourced from Willing and Partners 1992. 
7. Load estimate sourced from Allison et. al. 1998. 
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Table C.3 SB7 (East) Sediment Basin Sizing Calculations 

Asset Properties 

Report = 2020 SWS 
SWMP 

2019 
Engeny 
SWMP 

 

Asset ID = SB7 SB7  

Normal Water Level = NWL = 18.00 Not 
Reported m AHD 

NWL Area = (Aasset) = 830 840 m2 

Basin Depth = (dp) = 1.60 1.50 m 

Extended Detention Depth = (de) = 0.20 0.35 m 

Total Volume = (VolTOT) = 612 Not 
Reported m3 

Sump Volume1. = (VolS) =  381 336 m3 

4EY Inflow2. = (Q4EY) = 0.6 0.90 m3/s 

Assumed Hydraulic efficiency3. = λ = 0.26 0.26  

Upstream Catchment Area = (ACatch) = 59.9 73.0 ha 

Target Particle Settling Velocity4. = (Vs) = 0.011 0.011 m/s 

Removal Efficiency 

d* = max (dp, 1) = 1.6 1.0 m 

𝒅𝒅𝒆𝒆 + 𝒅𝒅𝒑𝒑
𝒅𝒅𝒆𝒆 + 𝒅𝒅∗ = 1.0 1.4  

𝑽𝑽𝒔𝒔 × 𝑨𝑨𝒂𝒂𝒔𝒔𝒔𝒔𝒆𝒆𝒂𝒂
𝑸𝑸𝟒𝟒𝑨𝑨𝟒𝟒

= 15.2 10.3  

𝒏𝒏 =  
𝟏𝟏

𝟏𝟏 − 𝝀𝝀 = 1.35 1.35  

𝑨𝑨𝒆𝒆𝑹𝑹𝑹𝑹𝑹𝑹𝒂𝒂𝑹𝑹 𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒏𝒏𝒆𝒆𝒆𝒆𝟓𝟓. = 𝑨𝑨 =  𝟏𝟏 − �𝟏𝟏 +
𝟏𝟏
𝒏𝒏 ×

𝑽𝑽𝒔𝒔 × 𝑨𝑨𝒂𝒂𝒔𝒔𝒔𝒔𝒆𝒆𝒂𝒂
𝑸𝑸𝟒𝟒𝑨𝑨𝟒𝟒

×
𝒅𝒅𝒆𝒆 + 𝒅𝒅𝒑𝒑
𝒅𝒅𝒆𝒆 + 𝒅𝒅∗�

−𝒏𝒏

= 
96.6% 96.3%  

Cleanout Frequency 

Sediment Load6. = (Ls) = 1.6 1.6 m3/ha/year 

Gross Pollutant Load = (LGP) = 0.4 Not 
utilised m3/ha/year 

Cleanout Frequency = 2.9 3.0 years 

Dry Out Area (3 Yr frequency at 500 mm Deep) = 595 675 m2 
Notes: 1. Sump volume taken as the volume below 350mm deep (i.e. below the safety bench). 

2. See relevant report for flow estimation methodology. 
3. Hydraulic efficiency estimated from Figure 4.3 of Melbourne Water 2005. 
4 Target particle size taken as 125 μm (as per criteria SP3 of Melbourne Water 2018c) with a settling 

velocity sourced from Table 4.1 of Melbourne Water 2005. 

 5. Methodology taken from Chapter 4.3.2 of Melbourne Water 2005. 
6. Load estimate sourced from Willing and Partners 1992. 
7. Load estimate sourced from Allison et. al. 1998. 

It is noted, that due to the fixed reserve allocation, the dry out areas provided as per drawings 

2158/SWMP/2, assume that the sediment will be stacked to a depth of 1 metre, not 500 mm as per the 

Tables above. A maximum slope of 1V:12H is provided on the dry out areas as shown within the drawing 

2158/SWMP/6.  
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C.2 Tertiary Treatment Proposals 
C.2.1 Rainwater Tanks 
The 2019 Engeny SWMP proposed to utilise rainwater tanks to achieve part of the BPEMG 

requirements for the WNEPSP region. 

The 2020 SWS SWMP and the SAC Expert Opinions showed that there were issues with how these 

tanks were modelled in the 2019 Engeny SWMP, and particularly that “all experts agree that there is a 

long-term compliance risk to adopting rainwater tanks and relying on that reuse to achieve stormwater 

treatment targets. Council should be aware of this risk” (Opinion 7 of the SAC Expert Opinions). 

Thus, conservatively, no benefit has been attributed to rainwater tank re-use within this SWMP. 

However, tanks and re-use is encouraged on all lots. 

C.2.2 Stormwater Treatment Wetland 
A small, stormwater treatment wetland (WL5), online to the external catchments, is proposed in this 

SWMP. This will enable equivalent of BPEMG treatment to be achieved for the Subject Site. 

The above proposal is consistent with Opinion 8 of the SAC Expert Opinions being “All experts agree 

that an online wetland partially or wholly within the proposed waterway on Parkland Estate could be 

utilised as an interim treatment and retardation asset to facilitate the development of the Parklea Estate 

if the PSP is not in place and a staged approach to the PSP works cannot be implemented. If this 

eventuated, then this asset could be integrated into the ultimate PSP design to provide ongoing 

stormwater treatment benefits which could reduce the required size of wetland 1. It would not be 

intended to provide an ongoing retardation benefit once the downstream waterways were constructed.” 

(Opinion 8 of the SAC Expert Opinions). 

Table C.4 and C.5 below summarise the key design details of the proposed WL5 and shows that it 

satisfies the Wetland Design Manual criteria MZ9 in the Interim scenario. In the Ultimate scenario, the 

4 EY velocity is slightly exceeded through the wetland. This is deemed appropriate in this instance. If it 

is found in the Ultimate scenario that the wetland is experiencing unreasonable scour in the 4 EY event, 

this could be managed by planting densities, planting specification and/or surface matting.  
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Table C.4 WL5 Design Properties 

Asset Property Value Unit 
Normal Water Level (NWL) 18.30 m AHD 

Extended Detention Depth (ED) 350 mm 

Top of Extended Detention (TED) 18.65 m AHD 

Wetland Area at NWL 8,400 m2 

Permanent Pool Volume below NWL 1. 2,450 m3 

Approximate Detention Time 2. 63 hrs 

Infiltration Rate 3. 0 mm/hr 

Notes: 1. Taken as approx. 30% of NWL 
2. approx. 60-hours is required to meet MWC constructed wetland design manual criteria for plant health 

at later design stages. 
3. conservatively assumed to be 0 mm/hr. However, if it is found that the in-situ soil is suitable for 

infiltration this is encouraged and will improve the treatment performance. 

Table C.5 WL5 Minimum Width, Wetland Design Manual Velocity Calculations  

Step Description Label Interim Ultimate Unit 
1b (i) 4EY flow through macrophyte zone1. Q4EY 0.6 2.3 m3/s 

1b (iii) 1% AEP flow through macrophyte zone Q1%AEP 10.3 24.2 m3/s 

6 (i) NWL NWL 18.30 18.30 m AHD 
6 (ii) TED TED 18.65 18.65 m AHD 
6 (iii) 10% AEP Level Estimation FL 19.25 19.503. m AHD 
7 (i) Narrowest Width at NWL WNWL 35.0 35.0 m 

7 (ii) Narrowest Width at TED WTED 38.5 38.5 m 

7 (iii) Narrowest Width at 10% AEP Level W10%AEP 44.5 47 m 

8 (i) Flow Area 4EY2. = 𝑊𝑊𝑇𝑇𝐴𝐴𝑇𝑇−𝑊𝑊𝑁𝑁𝑁𝑁𝑁𝑁

2
× (𝑇𝑇𝑇𝑇𝑇𝑇 − 𝑁𝑁𝑁𝑁𝐹𝐹 + 0.15) = A4EY 18.4 18.4 m2 

8 (ii) 1% AEP Flow Area = = 𝑊𝑊10%𝐴𝐴𝐴𝐴𝐴𝐴−𝑊𝑊𝑁𝑁𝑁𝑁𝑁𝑁

2
× (𝐹𝐹𝐹𝐹 − 𝑁𝑁𝑁𝑁𝐹𝐹) =  A1%AEP 37.8 49.2 m2 

9 4 EY Flow Velocity = =𝑄𝑄4𝐴𝐴𝐸𝐸
𝐴𝐴4𝐴𝐴𝐸𝐸

 = V4EY 0.03 0.13 m/s 

Check 
MZ9 Requirement, V4EY <  0.05 0.05 m/s 
Is Width Suitable  YES NO  

10 1%AEP Flow Velocity = Q/A = V1%AEP 0.27 0.49 m/s 

Check 
MZ9 Requirement, V1%AEP <  0.50 0.50 m/s 
Is Width Suitable  YES YES  

Notes: 1. 4EY flow estimate calculated as 40% of the 1EY flow estimate. 

 2. Velocity calculated assuming depth is 150 mm below NWL (i.e. shallow marsh also conveys flows). 

 3. Ultimate 10% AEP level estimated as design flows not provided within the Ultimate Design Information. 

The HEC-RAS modelling of the ultimate scenario (Appendix D.2.2.1) also validates that the ultimate 

1% AEP velocity is below the 0.50 m/s target. 

  



Appendix C – WSUD Modelling & Design  
 

 

 
Project ID: 2158  50 

C.3 Interim Scenario Continuous Simulation Modelling 
The Model for Urban Stormwater Improvement Conceptualisation (MUSIC), Version 6.3.0, has been 

used to assess the stormwater pollutant retention benefits of the proposed stormwater treatment 

systems. 

C.3.1 Model Description 

C.3.1.1 Catchments 

Subareas and fraction imperviousness used in the MUSIC modelling are generally as detailed in the 

interim conditions RORB model. However, for quicker simulation times, groups of catchments have 

been condensed within MUSIC as shown in Table C.6. 

Table C.6 Interim MUSIC Model Catchments 

MUSIC Node ID RORB 
Catchments 

Area 
(ha) 

Fraction 
Impervious 

Existing_Council_Catch_Sth_McGibbonys A, B, D, H, L 223.7 0.33 

PSP_Catch_Sth_McGibbonys C, E, F, G, O 80.1 0.18 

Powlett_Ridge I, J, K, M 29.3 0.25 

External_Council_Catch_Into_SB6 Z 35.2 0.60 

Parklands_Precinct_A_Direct_To_WL5 N 2.1 0.75 

Parklands_Precinct_A_Direct_To_Waterway R, S 5.4 0.75 

Parklands_Precinct_B_Direct_To_Waterway U, T 22.0 0.75 

Parklands_Precinct_B_Direct_To_WL5 P, Q 6.8 0.75 

Parklands_Precinct_C_Into_SB7 W, Y 11.5 0.75 

External_Catch_Into_Precinct_C_Into_SB7 X 11.9 0.10 

Parklands_Precinct_D_Into_SB6 AA 6.8 0.10 

Parklands_Precinct_A_Into_SB6 AB 3.7 0.75 

Parklands_Reserve V 5.6 0.10 

Total:  444.1 0.35 
 

As per the MUSIC Tool Guidelines: 

• “Mixed” source node typing has been used to model the pollutants generated from the 

catchment; and 

• Rainfall-Runoff parameters as per the guidelines have been adopted. 

C.3.1.2 Climate Data 

The 2017 Engeny SWMP uses 10-years of Narre-Warren Rainfall from 1984 to 1993 with a mean 

annual rainfall of 932 mm/year. This dataset is complete and has no gaps. 

The nearby rainfall gauge (Gauge number: 086127) in Wonthaggi has a mean annual rainfall of 939 

mm/yr.  

As the period of record utilized within the 2017 Engeny SWMP is within ±10% of the nearby gauge, it 

has been adopted for use within this SWMP.  
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C.3.1.3 Treatment Elements 

Rainwater Tanks: 

No additional rainwater tanks have been modelled. If these are input as part of the development of the 

Subject Site, it will only improve the pollutant retention of the SWMP proposal. 

Sediment Basins: 

The SB6 and SB7 proposals from Appendix C.1 have been entered into the model. Both nodes have 

been modelled consistent with 2017 Engeny SWMP in that the overflow weir has been set to 2 m and 

the notional detention time has been set at approximately 12 hours. 

Wetland: 

The WL5 proposal shown in 2158/SWMP/4 has been entered the MUSIC model. Table C.4 details the 

design parameters of WL5. 

C.3.1.4 Hydrologic Routing 

No routing has been utilised within the MUSIC modelling undertaken. 

C.3.1.5 Model Schematic 

Figure C.1 details the model schematic. 

 
Figure C.1 Interim Scenario MUSIC Model Schematic  
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C.3.2 Model Results – Interim Scenario Stormwater Treatment 
At the northern outfall of the Subject Site the total treatment train effectiveness from the WSUD 

initiatives is provided in Table C.7. 

Table C.7 Entire Catchment Treatment Train Effectiveness in the Interim 

Pollutant 

Pollutant Load From 
Entire Catchment 

(including external 
catchments) 

(kg/yr) 

Residual 
Pollutant Load at 

Parklands 
Northern Outfall 

(kg/yr) 

Pollutant 
Load 

Removed 
(kg/yr) 

% of Entire 
Catchment 

Pollutant Load 
Removed 

Total Suspended Solids 270,000 207,000 63,000 23% 
Total Phosphorus 648 532 116 18% 
Total Nitrogen 5,260 4,800 460 9% 
Gross Pollutants 60,300 6,980 53,320 88% 

 

However, when apportioned to the amount of pollutants generated by only the Subject Site as in Table 

C.8, the Subject Site is treated to the equivalent of the BPEMG targets in the interim. 

Table C.8 Subject Site Equivalent Treatment Train Effectiveness in the Interim 

Pollutant 
Subject Site 

Pollutant Loads 
Generated 

(kg/yr) 

Pollutants Retained 
Within the Treatment 

Elements 
(kg/yr) 

% of Subject Site 
Pollutant Loads 

Removed 
BPEMG 

Target % 

Total Suspended Solids 65,860 63,000 96% 80% 
Total Phosphorus 134 116 86% 45% 
Total Nitrogen 1,008 460 46% 45% 
Gross Pollutants 13,034 53,320 409% 70% 

 

C.4 Ultimate Scenario Continuous Simulation Modelling 
For a linear pools type waterway as proposed, the Constructed Waterway Manual specifies that each 

of the pools must meet the requirements of the Shallow Lake Guidelines in regard to managing the risk 

of algal blooms. 

The Shallow Lake Guidelines specify that provided more than 80% of the time, the residence time of 

each pool is less than 20 days, there is a ‘very low risk’ of algal blooms. 

An indicative ultimate conditions MUSIC model has been developed to assess the proposals against 

the above. 

C.4.1 Model Description 
Generally, the model developed is as per the interim conditions model, but with any external PSP 

catchments allocated a Fimp of 0.75. 

Two additional ‘pond’ type nodes have also been added to the model with properties as described in 

Table C.9. 



Appendix C – WSUD Modelling & Design  
 

 

 
Project ID: 2158  53 

Table C.9 Linear pool nodes modelled in the ultimate MUSIC 

Asset Linear Pool 2 Linear Pool 1 
Normal Water Level (NWL) (m AHD) 18.20 18.10 

Area at NWL (m2) 6,360 5,100 

Permanent Pool Volume below NWL 1(m3) 3,810 3,060 

Approximate Detention Time 2. (hrs) 0 0 

Infiltration Rate 3.(mm/hr) 0 0 

Notes: 1. Assumed to be the equivalent of a constant 600 mm deep at this stage. 
2. no detention time 
3. Assumed to be 0 mm/hr.  

Figure C.2 details the model schematic. 

 
Figure C.2 Ultimate Scenario MUSIC Model Schematic 

 

C.3.2 Model Results – Waterbody Residence Times 
The results of the residence time analysis undertaken on a daily timestep indicate: 

• Linear Pool 1 has an 80% residence time of 4 days;  

• Linear Pool 2 has an 80% residence time of 5 days; and 

• Wetland 5 has an 80% residence time of 7 days. 

The low residence times satisfy the category of a ‘very low risk’ of algal blooms as defined within the 

Shallow Lake Guidelines in the ultimate.  
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Appendix D Hydraulic Modelling and Design 
1D steady state hydraulic modelling using HEC-RAS V5.0.7 has been used to verify and consolidate 

the 1% AEP flood levels and extents along the proposed wetland/waterway within the Subject Site in 

both the Interim and Ultimate scenarios.  

It is noted that the previous: 

• 2019 Engeny SWMP utilised only a Manning’s calculations as the hydraulic model in the design 

of its waterways;  

• Which was then updated within the Ottrey SAC Evidence to a full 2D unsteady hydraulic model. 

The Constructed Waterway Manual is clear that in the design of waterways the “best level of accuracy 

as can be expected in 1D modellings” and that HEC-RAS is the model of choice for the design of a 

waterway. Thus, though not consistent with the Engeny model choices to date for the wider WNEPSP 

region, HEC-RAS has been adopted herin (consistent with previous versions of this SWMP). 

D.1 Interim Scenario 
The RORB modelling (Appendix B.2) estimated that the inteirm 1% AEP flood level was 19.75 m AHD. 

This is when the retarding basin is full. 

However, given the elongated shape of the proposed retarding basin it is prudent to also verify that the 

critical 1% AEP level is not achieved when the basin is filling. 

This check has been completed below. 

D.1.1 Model Setup 

D.1.1.1 Cross Sections 

Figure D.1 shows the cross-section locations taken.  

The model has been ended at approximately the retarding basin’s spillway.  

Sections within the wetland/waterway have been taken from the proposed wetland design in 

2158/SWMP/1.  

A typical section is provided in Figure D.2. Cross sections have been formulated with the following 

constraints: 

• Assumed surrounding road levels of 19.90 m AHD (conservatively in regards to battering) or 

the existing Precinct A levels; 

• A 2.5 m wide shared path will be provided on each side of the waterway reserve; and 

• Maximum batters of 1V:5H are provided above the linear pools and/or wetland. 

Conservatively, the bathymetry of the linear pools within the waterway has not been modelled at this 

concept stage. A constant depth of 200 mm has been simulated within the wetland sections. 
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Figure D.1 Interim HEC-RAS Model Locality  
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Figure D.3 Precinct A to B road crossing culverts. 

Wetland TED Control Weir: 

The wetland TED control weir at 18.65 m AHD has been simulated at station 662 as an inline structure 

within HEC-RAS. 

D.1.1.3 Blockage Factor Analysis 

A blockage factor as determined from ARR 2019, Book 6, Chapter 6 has been applied to the design for 

the road crossing culverts as calculated below: 

• Average length of the longest 10% of the debris that could arrive at the site, L10 = 1.5 m; 

• Debris Availability    = Low (ARR 2019, Table 6.6.1); 

• Debris Mobility     = Medium (ARR 2019, Table 6.6.2); 

• Debris Transportability    = Medium (ARR 2019, Table 6.6.3); 

• Debris Potential     = Low (ARR 2019, Table 6.6.4); 

• 1% AEP adjusted Debris Potential  = Low (ARR 2019, Table 6.6.5); 

• Control Dimension Inlet Clear Width, W  = 3.6 m (Culvert Size, no bars); 

• Design Inlet Blockage    = 0% (Table 6.6.6 with L10 ≤ W ≤ 3×L10); 

• Likelihood of Sediment being deposited  = Medium (Table 6.6.7 with Velocity > 1 m/s); 

• Design Depositional Blockage    = 15% (Table 6.6.8). 

ARR 2019 recommends that the worse of the “Design Inlet Blockage” or the “Design Depositional 

Blockage” be used. In this case this results a blockage of 15% being applied. 

D.1.1.4 Model Hydrology 

A steady state uniform flow of 14 m3/s has been simulated in HEC-RAS representative of the 1% AEP 

Interim scenario inflows into the basin (rounded up). 

A downstream boundary condition of 19.25 m AHD has been adopted in the interim. This is the 10% 

AEP RORB flood level and is deemed a reasonable level to assume as the basin is filling. 
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A sub-critical flow regime calculation has been performed.  

D.1.2 Model Results 
The 1% AEP profile summary table for the interim conditions as the basin is filling is provided in Table 

D.1. 

It can generally be said that the maximum 1% AEP in this scenario is 19.40 m AHD. This is less than 

the estimate obtained within the RORB modelling and hence the RORB 1% AEP interim flood level of 

19.75 m AHD will be adopted.  

Table D.1 HEC-RAS 1% AEP Interim, Filling, Profile Summary Table 

Cross 
Section 

Q Total Min Ch 
El 

W.S. 
Elev 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width Froude 

# Chl (m3/s) (m) (m) (m) 1V: x H (m/s) (m2) (m) 
873.0 14 18.1 19.38 19.38 6944 0.28 53.44 51.27 0.08 
846.7 14 18.1 19.38 19.38 7353 0.27 55.04 52.80 0.08 
797.1 14 18.1 19.37 19.37 8264 0.26 58.28 55.51 0.07 
754.7 14 18.1 19.37 19.37 10309 0.23 64.77 60.57 0.07 
702.9 14 18.1 19.36 19.36 14286 0.19 75.04 67.63 0.06 
669.3 14 18.1 19.36 19.36 14493 0.19 75.53 68.10 0.06 
652.7 14 18.2 19.36 19.36 10638 0.27 58.64 61.33 0.08 
592.0 14 18.2 19.35 19.35 8403 0.30 52.13 54.65 0.09 
541.6 14 18.2 19.34 19.35 6993 0.33 49.11 53.95 0.10 
491.5 14 18.2 19.33 19.34 6289 0.34 47.47 53.67 0.10 
469.2 14 18.2 19.33 19.34 5882 0.35 45.13 49.84 0.11 
439.1 14 18.1 19.28 19.29 3597 0.47 35.49 39.25 0.14 
414.8 14 18.1 19.28 19.29 4202 0.43 37.38 39.92 0.13 
391.9 14 18.1 19.27 19.28 6024 0.36 46.44 52.11 0.11 
356.0 14 18.1 19.27 19.27 8197 0.31 51.64 54.29 0.09 
321.5 14 18.1 19.26 19.27 4608 0.41 44.45 53.92 0.12 
280.1 14 18.1 19.26 19.26 10101 0.27 55.67 56.08 0.08 
249.6 14 18.1 19.25 19.26 4444 0.41 43.86 53.79 0.12 
217.3 14 18.1 19.25 19.25 15152 0.22 68.05 68.35 0.07 

 

The modeliing is showing that in the Interim scenario, as the basin is filling, there is no overtopping of 

the proposed road crossing.  



Appendix D – Hydraulic Modelling & Design  
 

 

 
Project ID: 2158  59 

D.2 Ultimate Scenario 
In the Ultimate scenario, once suitable downstream works are completed as part of the WNEPSP it is 

proposed to remove the retarding basin embankment and integrate the linear pool type waterway within 

the Subject Site into the (assumed) compound type waterway downstream as shown in 2158/SWMP/5. 

As such, this SWMP must show that in the Ultimate scenario the linear pool type waterway can meet 

all applicable design objectives as per the wider WNEPSP waterways.  

D.2.1 Model Setup 

D.2.1.1 Cross Sections 

Figure D.3 shows the cross-section locations taken. Generally, these are as per the interim model, but 

have been extended approximately 190 m downstream of the Subject Site. 

Sections within the wetland/waterway have been taken from the proposed wetland design in 

215//SWMP/1. For the downstream sections and slope, this has been provided as part of the Ultimate 

Design Information. 

The same typical section as shown in Figure D.2 is proposed in the ultimate. 

Mannings n values have been adopted from the Constructed Waterway Manual as: 

• All overbanks = 0.05; 

• Downstream compound waterway sections = 0.05 (across entire section); 

• Waterway linear pools = 0.04; and 

• Wetland regions = 0.05. 
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Figure D.3 Ultimate HEC-RAS Model Locality  
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D.2.1.2 Model Structures 

Road Crossing between Precinct A and B: 

Identical to the Interim conditions model. 

Wetland TED Control Weir: 

Identical to the Interim conditions model. 

Connection into the future downstream waterway: 

A singular (or series of smaller) rock chute(s) is proposed in the ultimate in-place of the retarding basin 

embankment to connect into the future downstream WNEPSP waterway. 

It is anticipated from the Ultimate Design Information that the future downstream WNEPSP waterway 

will be providing an invert approximately 2.4 m below the first linear pool’s water level of 18.10 m AHD. 

The CHUTE modelling program was utilised to obtain a preliminary D50 rock size of 800 mm for this 

rock chute. This will be required to be revised as the design progresses. 

Within HEC-RAS, these rock chutes have been simulated as an inline weir at station 215. 

D.2.1.3 Blockage Factor Analysis 

Identical to the Interim conditions model. 

D.2.1.4 Model Hydrology 

Flows from the Ultimate Design Information provided in Appendix B.3 have been simulated. 

Boundary conditions of the normal water surface with a slope of 1V:640H (downstream) and 1V:190H 

(upstream) have been adopted. A sensitivity analysis was performed on the downstream boundary 

condition, and it was found that the flood level estimates through the Subject Site are not sensitive to 

this value given the rock chute(s). 

A mixed flow regime calculation has been performed.  

D.2.2 Model Results 

D.2.2.1 1% AEP Ultimate Flood Levels 

The 1% AEP profile summary table for the ultimate conditions is provided in Table D.2. The longitudional 

profile for this simulation is provided in Figure D.3. 

It can generally be said that the maximum 1% AEP in this scenario is 19.70 m AHD. This is less than 

the estimate obtained within the interim RORB modelling and hence the RORB 1% AEP interim flood 

level of 19.75 m AHD will be adopted as the 1% AEP flood level for setting fill requirements.  
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D.2.2.2 1% AEP Ultimate Climate Change Flood Levels 

A 1% AEP ultimate climate change simulation has been undertaken, with the resultant profile summary 

table provided in Table D.3 below. 

The 300mm freeboard provisions to lots at 20.05 m AHD, above the adopted 1% AEP level of 19.75 m 

AHD, are suitable to contain the 1% AEP climate change flows with approximately 100 mm freeboard 

provided under this potential climate scenario. 

Table D.3 HEC-RAS 1% AEP Ultimate Climate Change, Profile Summary Table 

Cross 
Section 

Q Total Min Ch 
El 

W.S. 
Elev 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width Froude 

# Chl (m3/s) (m) (m) (m) 1V: x H (m/s) (m2) (m) 
873.0 30.5 18.1 19.93 19.94 5405 0.41 84.1 61.49 0.10 
846.7 30.5 18.1 19.93 19.93 5714 0.39 86.5 63.19 0.09 
797.1 30.5 18.1 19.92 19.93 6410 0.37 91.1 65.95 0.09 
754.7 30.5 18.1 19.91 19.92 7937 0.33 100.3 70.90 0.08 
702.9 30.5 18.1 19.91 19.91 10638 0.29 114.1 77.09 0.07 
669.3 30.5 18.1 19.91 19.91 10753 0.28 114.7 77.51 0.07 
652.7 30.5 18.2 19.90 19.91 9009 0.38 94.9 73.56 0.09 
592.0 30.5 18.2 19.89 19.90 7042 0.42 84.3 65.52 0.10 
541.6 42.9 18.2 19.87 19.89 2994 0.64 80.3 65.36 0.16 
491.5 42.9 18.2 19.85 19.87 2674 0.68 78.0 65.87 0.17 
469.2 42.9 18.2 19.84 19.86 2433 0.70 72.8 59.51 0.18 
439.1 42.9 18.1 19.38 19.45 517 1.30 39.5 40.80 0.37 
414.7 42.9 18.1 19.34 19.41 539 1.24 39.9 40.78 0.36 
391.9 42.9 18.1 19.32 19.36 735 1.05 48.7 53.02 0.30 
356.0 42.9 18.1 19.28 19.32 897 0.93 52.1 54.42 0.27 
321.5 42.9 18.1 19.19 19.26 376 1.36 40.5 53.04 0.42 
280.1 42.9 18.1 19.14 19.18 736 0.95 49.1 54.43 0.30 
249.6 42.9 18.1 18.85 19.08 77 2.34 23.1 48.94 0.86 
217.3 42.9 18.1 18.51 18.71 48 2.01 22.1 56.60 1.00 

 

D.2.2.3 1% AEP Ultimate Shear Stress 

Given it is proposed to integrate the linear pools type waterway in the Ultimate scenario, though 

technically a ‘functional design’ criteria from the Constructed Waterway Manual, it is also prudent at this 

concept stage to verify that in the 1% AEP event, the proposal satisfies the Constructed Waterway 

Manual’s shear stress requirements. It is assumed that any updated WNEPSP waterway proposal 

presented as part of the PSP will be to a function design standard. 

Table D.4 confirms that at all locations apart from immediately upstream of the future rock chute, the 

applicable shear stress thresholds from the Constructed Waterway Manual are satisfied by the linear 

pools waterway. 

It is anticipated that the higher shear stress upstream of the future rock chute can be managed by small 

amounts of rock ‘riprap’ if required into the future at a later design stage.
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Table D.4 HEC-RAS 1% AEP Ultimate Shear Stress Calculations 

XS 
Straight 

or Curved 
LFC 

Base 
Width 

1% AEP 
Flood 
Depth 

Average 
Shear 
Stress 

LFC 

Shear 
Stress 

Factor - 
Figure 49 

Maximum 
Shear 

Stress LFC 
Radius of 
Curvature 

Radius of 
Curvature 
Factor - 

Figure 51 

Applied 
Max Shear 

Stress 

Boundary 
Threshold - 
Deemed to 

Comply 
WS1 

Suitable? 

(m) (m) (N/m2) (N/m2) (m) (N/m2) (N/m2) 
873.0 S 30 19.70 3.0 1.5 4.5  1.00 4.5 49.5 Yes 
846.7 S 30 19.69 2.8 1.5 4.2  1.00 4.2 49.5 Yes 
797.1 S 30 19.68 2.5 1.5 3.8  1.00 3.8 49.5 Yes 
754.7 S 30 19.68 2.0 1.5 3.0  1.00 3.0 49.5 Yes 
702.9 S 30 19.67 1.5 1.5 2.2  1.00 2.2 49.5 Yes 
669.3 S 30 19.67 1.5 1.5 2.2  1.00 2.2 49.5 Yes 
652.7 S 30 19.66 1.7 1.5 2.6  1.00 2.6 49.5 Yes 
592.0 S 30 19.65 2.2 1.5 3.3  1.00 3.3 49.5 Yes 
541.6 S 30 19.63 5.3 1.5 8.0  1.00 8.0 49.5 Yes 
491.5 S 30 19.61 6.0 1.5 9.0  1.00 9.0 49.5 Yes 
469.2 S 30 19.60 6.5 1.5 9.8  1.00 9.8 49.5 Yes 
439.1 S 22 19.27 20.2 1.5 30.2  1.00 30.2 49.5 Yes 
414.7 S 22 19.23 18.6 1.5 27.8  1.00 27.8 49.5 Yes 
391.9 S 22 19.21 13.5 1.5 20.3  1.00 20.3 49.5 Yes 
356.0 S 22 19.17 10.6 1.5 15.9  1.00 15.9 49.5 Yes 
321.5 S 20 19.09 24.8 1.5 37.2  1.00 37.2 49.5 Yes 
280.1 S 20 19.04 11.4 1.5 17.0  1.00 17.0 49.5 Yes 
249.6 S 20 18.77 84.9 1.5 127.4  1.00 127.4 49.5 No 
217.3 S 20 18.46 77.2 1.5 115.7  1.00 115.7 49.5 No 

 

D.2.2.4 63% AEP Ultimate Flood Levels 

Engeny Water Management have advised that approximately a 63% AEP level of protection will be provided to any future updated 2019 Engeny SWMP 

sediment basins proposed as part of the SAC. 

The HEC-RAS model indicates that at SB6 (XS 321.5) the ultimate 63% AEP level estimate is 18.62 m AHD. At SB7 (XS 249.6) the ultimate 63% AEP level 

estimate is 18.48 m AHD. Drawing 2158/SWMP/6 shows that a bund surrounds each of the two basins to 18.60 m AHD. As such, it is deemed that approximately 

a 63% AEP level of protection is provided from upstream waterway flows to each of the basins in the Ultimate scenario. 
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Appendix E Waterway Corridor/Reserve Sizing 
The Waterway Corridors Guidelines provides the following typical cross section of a waterway corridor 

for a new constructed waterway corridor (Figure E.1). 

 
Figure E.1 Typical Existing Waterway Corridor as defined by the Waterway Corridors 

Guidelines. 

The minimum core riparian zone width and vegetated buffer zone widths are set corresponding to the 

hydraulic width of the waterway.  

Hydraulic width is defined by the Waterway Corridors Guidelines as the 1% AEP flood width.  

Appendix D.2 shows that for the proposed wetland/waterway in the ultimate, the hydraulic width varies 

between 40 to 70 m.  

It then follows from the Waterway Corridors Guidelines (Table 3) that a minimum corridor width of 70 m 

is required through the Subject Site. This width assumes roads on either side of the waterway (which 

the current development proposal provides).  

The waterway corridor in the current development proposal varies between 70-80 m and as such meets 

the requirements. 

It is noted that the Waterway Corridors Guidelines does not explicitly require core riparian zone in 

addition to the 1% AEP hydraulic width. Waterway Corridors Guidelines (Table 3) specifies that for a 

70 m corridor width, 45 m of core riparian zone should be provided. This core riparian zone will be 

provided through the linear pools and slightly up the waterway batters as required. 

If (say) the future WNEPSP was to provide a 40 m 1% AEP hydraulic width within its waterways, and 

then was to require an additional (say) 10 m either side of this for additional core riparian zone, it would 

be inconsistent with the Waterway Corridors Guidelines requirements. 

It is also noted, that as per the typical sections in drawing 2158/SWMP/6, that a 2.5 m wide shared 

path, on each side of the waterway reserve has been provided. 
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Appendix F File Control 
Table F.1 below summarises the modelling files associated with this V6 SWMP. 

Table F.1 V6 SWMP Modelling File Control 

Model: RORB - General 
File File Description 
2136_Datahub_26Apr21.txt ARR 2019 Datahub File 
SSmainland_Increments.csv ARR 2019 Temporal Patterns 
2136_2016IFD_26Apr21.csv ARR 2019 IFD 

2136_2016IFD_CC_26Apr21.csv ARR 2019 IFD with Climate Change increase in 
rainfall 

Model: RORB - Existing Scenario 
File File Description 
2158_RORB_Exist_V2_Node.shp GIS Files of the Existing RORB Nodes 
2158_RORB_Exist_V2_Reach.shp GIS Files of the Existing RORB Reaches 
2158_RORB_Exist_V2_Sub_Catch.shp GIS Files of the Existing RORB Catchments 
2158_RORB_Exist_V2_12Oct21.cat Existing RORB control vector file 
2158_RORB_Exist_V2_12Oct21.par Existing RORB parameter file 
Model: RORB – Interim Scenario 
File File Description 
2158_RORB_Interim_V2_Node.shp GIS Files of the Interim RORB Nodes 
2158_RORB_Interim_V2_Reach.shp GIS Files of the Interim RORB Reaches 
2158_RORB_Interim_V2_Sub_Catch.shp GIS Files of the Interim RORB Catchments 
2158_RORB_Interim_V4_25Oct21.cat Interim RORB control vector file 
2158_RORB_Interim_V4_25Oct21.par Interim RORB parameter file 
2158_RORB_Interim_V4_BLOCK_25Oct21.cat Interim RORB control vector file with 50% blockage 
2158_RORB_Interim_V4_BLOCK_25Oct21.par Interim RORB parameter file with 50% blockage 
2158_RORB_Interim_V4_CC_25Oct21.par Interim RORB parameter file with Climate Change IFD 
Model: MUSIC – Interim Scenario 
File File Description 
2158_MUSIC_Interim_V4_25Oct21.sqz Interim MUSIC Model 
Model: MUSIC - Ultimate Scenario 
File File Description 
2158_MUSIC_Ult_V4_25Oct21.sqz Ultimate MUSIC Model 
Model: HEC-RAS - Interim Scenario 
File File Description 
2158_Int_v4.prj (with applicable .g, .O, .p, .r & .f 
files) Interim Scenario HEC-RAS Model 

Model: HEC-RAS - Ultimate Scenario 
File File Description 
2158_Ult_v4.prj (with applicable .g, .O, .p, .r & .f 
files) Ultimate Scenario HEC-RAS Model 

 




