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Thank you for the opportunity to make a submission in relation to the Amendment C106 to the Mitchell Planning 
Scheme and specifically the draft Beveridge North West Precinct Structure Plan (PSP) and accompany planning 
scheme provisions. 
 
Insight Planning Consultants, on behalf of the landowners of Lot 1, Camerons Lane, Beveridge who are represented 
by Balcon Beveridge Project Management, is pleased to provide the following submission in response to Amendment 
C106 to the Mitchell Planning Scheme. 
 
Having reviewed the Amendment Documentation we wish to commend the VPA and Mitchell Shire in making efforts 
to streamline the Precinct Structure Plan, which will avoid future implementation issues that inevitably arise over the 
years following the gazettal. With this goal in mind we hope that the matters raised in this submission may assist 
further in refining the PSP and allow the plan to evolve over time as trends change and development practices refine. 
 
In general terms, our clients support the approval of the Beveridge North West PSP and Amendment C106 to the 
Mitchell Planning Scheme, including the ‘vision’, ‘objectives’ and ‘land use distribution’, however there are some 
concerns regarding specific ‘guidelines’ and ‘requirements’ that are outlined in this submission that we seek be 
addressed.  
 
Importantly, we believe that our requested changes will further improve the PSP’s ability to guide change, respond 
to evolving markets, provide flexibility in design and most importantly encourage early investment in this precinct. 
 
This submission relates to the ‘Exhibited Documents’ that are available on the VPA’s website and seeks to outline 
each issue of concern and a requested change that we believe will enhance the deliverability of the PSP. 

 
Site Context & Vision 

The land is located at the gateway to the precinct being located on the north east corner of the future Camerons 
Lane / Patterson Street arterial road intersection. Camerons Lane will be the future arterial road connection to the 
Hume Freeway and Patterson Street will provide a major north south arterial connection between Beveridge and 
Wallan. 

Given the location of existing services and the current development of the Mandalay estate to the south west it is 
envisaged that the development of our client’s land will occur in the initial stages of development within the precinct. 

The arterial gateway location supports the land use distribution that is shown in the PSP including the Local 
Convenience Centre on the abutting the arterial roads, which will accommodate typical highway uses and essential 



        
services as well as the broader residential subdivision which will be a natural continuation of the development of the 
land within the Beveridge Central precinct.  

The site is traversed by a future waterway which will provide a unique high amenity environment that will become a 
key feature of the site and the precinct. 

Submission 
 
The following submission is provided to assist in ensuring that the vision for our client’s site can be achieved and 
development can commence as soon as practical. 
 
Precinct Features (Plan 2) 

We wish to express our significant concerns in relation to the potential inclusion of a proposed quarry on the Precinct 
Features plan. 

Whilst we understand that the PSP has not shown the quarry on the Future Urban Structure, we are concerned that 
the inclusion of a proposed quarry on the Precinct Features unreasonably elevates its status for consideration and 
starts a trend that has not occurred in other precincts. 

A quarry in this location fundamentally alters the urban landscape; affecting livability, viability of the nearby town 
centre, delivery of connected roads to Wallan South and reducing the residential catchment that will support the 
planned open space and community infrastructure.  

The physical landscape, consisting of picturesque rolling hills to the north of the precinct, is a significant feature to 
the area with potential wellbeing benefits. The hills add aesthetic appeal and lifestyle value, providing a link between 
the hilltops in the north east of the precinct and the hilltops in the north west. This area also has the potential to 
form part of a significant regional open space network that is likely to be included as part of feasibility study into a 
future Wallan Regional Park. The proposed quarry would disfigure the landscape and interrupt the linear connection 
between the hilltops, reducing the open space in the precinct and therefore lesson the overall appeal of the 
Beveridge North West area. 

We are aware the quarry would require significant buffers, and this would impinge upon the proposed Northern 
Local Town Centre by restricting access to the north and east and will fundamentally affect its commercial viability 
due to a limited residential catchment that could support it.  

The impact of a quarry on the future urban structure and amenity of the precinct is considered significant and should 
not be supported. 
 
Requested Changes 
 
1. Amend Plan 2 – Precinct Features to delete the reference to the ‘proposed quarry WA1473’. 
 
Future Urban Structure (Plan 3) 
 
Our client generally supports the land use distribution as it applies to their site however seeks to refine matters in 
relation to the Walkable Catchment boundaries, Local Convenience Centre configuration and Waterway Corridor 
width. 
 
 



        
Walkable Catchment 
 
It is understood that the ‘walkable catchment’ boundary shown on Plan 3 has generally sought to follow key road 
alignments / potential public transport routes and surround active open space and town centre locations. 
 
Requirement 3 states that ‘subdivision of residential land within the walkable catchment and mixed-use areas shown 
on Plan 3 must achieve an overall average minimum density of 30 dwellings per net developable hectare’. 
 
In order to achieve this level of density developers would be required to provide either lots that are less than 250sqm 
or large areas of medium density sites, which in the context of this precinct may prove problematic, especially for a 
number of years until significant amenity and services / facilities are provided. 
 
There are a number of concerns associated with designating large areas for higher densities, which ultimately can 
lead to sub-optimal development outcomes including large areas being undeveloped (effectively quarantined) for 
many years until the amenity or public transport is provided, large areas being developed at higher densities rather 
than having a dispersed approach to density throughout the precinct, creation of large areas of more affordable 
housing product rather than integrating with other housing types and inevitably a lower amenity caused by greater 
on-street car parking issues, less street planting and harsh urban forms. 
 
In order to avoid these issues there are many good contemporary examples (E.g. Harpley in Wyndham) that seek to 
disperse the density throughout the community which allows them to offer varying product types and price points 
to purchasers, achieved a mix of streetscape types and offer diversity of location for all housing types whilst ensuring 
the density required by Plan Melbourne (20 dwellings per net developable hectare) is achieved across the community. 
 
The risk of including a walkable catchment line on the Plan is that it is misinterpreted and at implementation 
proponents are forced focus density in these areas only when realistically all areas within the PSP (except for the 
sensitive landscape areas) should be located in proximity to open space (400 metres), public transport routes (95% 
of new dwellings) and future town centres (800 metres – 1km).  
 
In simple terms, contemporary planning requirements already ensure that all new residential areas are well located 
and serviced and therefore adding an additional walkable catchment boundary seems unnecessary. 
 
Finally, whilst it is acknowledged that Plan Melbourne requires 20 dwellings per net developable hectare be provided, 
we believe that there is a need to ensure each precinct is considered on its own merits and planning for the new 
community does not simply become a numbers game. Once developed this precinct will be rich with landscape 
character and amenity which will set it apart from other precincts that traditionally develop in a more rectilinear 
form. 
 
We strongly encourage the re-consideration of the use of the walkable catchment boundary and prescribing a 
Requirement to provide 30 dwellings per net developable hectare across such a large area. 
 
Requested Changes 
 
2. Amend Plan 3 – Future Urban Structure to remove the ‘walkable catchment’ boundary; 

 
3. Delete ‘Requirement 3’ which prescribes a minimum density of 30 dwellings per net developable hectare within 

the walkable catchment areas. 
 
 
 



        
Waterway Corridor 
 
It is understood that the width of the waterway corridor shown on Plan 3 as it traverses through our client’s land is 
50 – 55 metres (see Table 13 – Constructed Waterway Widths). 
 
In order to test the appropriateness of the waterway corridor widths Streamology was engaged by LD Eng (consulting 
engineer) to: 
 
‘…undertake a Waterway Width Analysis for the constructed waterways (the Waterways) to be 
designed and constructed on Lot 1 Cameron's Lane, Beveridge (the Site), in accordance with 
Melbourne Water's Kalkallo Creek Drainage Scheme (DS) (6550)’. 
 
Following their analysis Streamology concluded that:  
 
‘This waterway width analysis for Lot 1 Camerons Lane, Beveridge has been focused on the undertaking of soils 
dispersion testing for seven boreholes across the Site. This soils dispersion testing identified that the soil composition 
for the Site does not appear to be dispersive in nature. It is, therefore, Streamology's recommendation that the design 
of the Waterways for the development of the Site under Melbourne Water's Kalkallo Creek drainage scheme be 
undertaken for non-dispersive soils. 
 
Based on the determination that the soils on Site are non-dispersive in nature, it is Streamology's view that no 
significant detrimental soil conditions exist on the Site for the successful construction and stabilisation of the 
constructed waterways. 
 
Three waterway reaches have been identified across the site during this analysis. In consideration of the soil dispersion 
determinations, the waterway width recommendations have been developed in consideration of Melbourne Water's 
Constructed Waterways Guidelines. The resulting waterway corridor widths have therefore ranged from 45 to 50m’.  
 
Given the site is significantly encumbered by the proposed waterway (10.77ha) we believe that the Future Urban 
Structure Plan and Table 13 should be updated as a 5 metres corridor width reduction could result in an increased 
net developable area of approx. 1 hectare, which should then be acknowledged in the relevant land budget tables. 
 
Conceptual cross sections for the waterway reaches have been provided in the attached Streamology report (refer 
Appendix 1) to assist in the planning and design of the future development of the Site. 
 
Requested Changes 
 
4. Amend Plan 3 – Future Urban Structure to reduce the waterway corridor to 45-50 metres as per the Streamology 

report; 
 

5. Amend Table 12 – Water Infrastructure to reduce the area of WI-03 as the waterway width reduces; 
 

6. Amend Table 13 – Constructed Water Way Widths to reduce the waterway corridor to 45-50 metres as per the 
Streamology report; 

 
7. Update Section 4.2 – Parcel Specific Land Budget to adjust the net developable area of Property 14. 
 
 
 
 



        
Retarding Basin Locations 
 
LD Eng has been undertaking detailed drainage design for a number of land owners within the Beveridge Central 
precinct to the south and have determined that there is a need for a retarding basin to be located within the 
Beveridge North West precinct just north of Malcolm Street. 
 
The attached memo from LD Eng (refer Appendix 2) highlights that approx. 1.5 ha is required to accommodate the 
retarding basin and sediment ponds that are shown in the current Kalkallo Creek Drainage Scheme. 
 
Requested Changes 
 
8. Amend Plan 3 – Future Urban Structure to show the retarding basin on Property 15 as per the Kalkallo Creek 

Drainage Scheme; 
 

9. Amend Table 12 – Water Infrastructure to include the new retarding basin; 
 

10. Amend Plan 11 – Integrated Water Management to include the new retarding basin; 
 

11. Update Section 4.2 – Parcel Specific Land Budget to adjust the net developable area of Property 15. 
 
Local Convenience Centre 
 
We support the designation of a Local Convenience Centre (LCC) on the south west corner of Property 14 and believe 
that the early development of this site will be achieved and naturally support the existing Beveridge community, the 
emerging Mandalay community and future north west community. 
 
To this end, our client has prepared plans for the use and development of a service station and convenience 
restaurants and in collaboration with the VPA, our client has had discussions with the CFA regarding the potential 
location of a CFA site within this LCC (most likely fronting Patterson Street). 
 
In order to accommodate the proposed development, we request that the area shown on Plan 3 – Future Urban 
Structure be adjusted to ensure all proposed elements fall within the LCC so that the applied zone is Commercial 1 
as outlined in the proposed Schedule 3 of the Urban Growth Zone. 
 
Furthermore, we believe the use of the term ‘Retail Floor Space’ in Tables 6 and 7 may be interpreted as including 
all uses nested under ‘Retail Premises’ in Clause 73.04-11 of the Planning Scheme. If this is the case, we request that 
the ‘Retail Floor Space’ for Local Convenience Centre 2 be increased to 1,250sqm. Alternatively, the column heading 
in Tables 6 and 7 could be amended to ‘Shop Floor Space’ which is more relevant to supermarket and specialty shops 
rather than food and drink premises. 
 
Section 4.4 – Local Convenience Centre Performance Criteria assume a small supermarket / specialty shop type 
configuration however this may not be the cased. As discussed, our clients seek to deliver a range of service station, 
convenience restaurant and emergency services uses which by their nature have different design imperatives. 
Furthermore, we note that we have had recent difficulties in trying to deliver these local convenience centres 
because of (amongst other things) the strict design criteria that is trying to be applied. 
 
Requested Changes 
 
12. Amend the heading on the second column of Tables 6 and 7 to ‘Shop Floor Space’; 

 



        
13. Amend Plan 3 – Future Urban Structure to increase the Local Convenience Centre area to accommodate the CFA 

site, as per the plan previously provided to the VPA. 
 

14. Delete Section 4.4 or specify that they only apply where a supermarket and / or specialty shops are proposed. 
 
Patterson Street (East Arterial) Alignment 
 
The attached plan (refer Appendix 3) shows an overlay of the intersection design that we have been provided by 
VicRoads and the PSP alignment of the Patterson Street extension north of Camerons Lane. 
 
The plan shows a reasonable discrepancy which should be clarified to ensure that future detailed subdivision design 
in this location can be based on an agreed intersection layout. 
 
Requested Changes 
 
15. Amend the alignment of Patterson Street on all plans to reflect the latest intersection design provided by 

VicRoads. 
 

Affordable Housing 
 
Guidelines 16 and 17 relate to affordable housing and at this stage it is understood that provision of affordable 
housing should be achievable. However, Guideline 17 states that affordable housing should ‘be provided within 
walkable catchments’. 
 
Whilst it is understood why it might be desirable to locate affordable housing within walkable catchments, we believe 
all forms of housing should be provided throughout the precinct so as to ensure a greater integration of housing 
types and members of the community, as opposed to creating designated enclaves. 
 
As outlined above, contemporary planning requirements ensure that the majority of the precinct is within a walkable 
catchment of proposed public transport routes, town centres and / or open space. 
 
Requested Changes 
 
16. Delete the first dot point under Guideline 17. 
 
Town Centres & Employment 
 
Section 3.2 of the PSP includes a number of Tables and Figures which details a significant amount of information in 
relation not the future town centres, including layout design. Having had extensive experience in planning permit 
applications for town centres across Melbourne’s growth areas we strongly encourage the removal of Figures 4, 5 
and 6 which inevitably will not represent what is actually delivered on the ground in the future. 
 
Importantly, it must be noted that it is unlikely that any of these centres will be delivered within 5 years and therefore 
the likelihood of design requirements changing is very high. Reliance on Table 9 and Section 4.3 should be sufficient 
to ensure key design outcomes are achieved. 
 
Table 8 – Anticipated Employment Creation within Precinct should also be deleted as whilst it provides information 
regarding potential employment targets is basically impossible to ensure that these outcomes are met, beyond 
supporting the development of the town centres, community facilities and mixed-use areas. This Table could be 
included in the Background Report for useful context and future reference. 



        
 
Requested Changes 
 
17. Delete Figures 4, 5 and 6 and update the wording of any Requirements and Guidelines that refers to these 

Figures. 
 

18. Delete Table 8 and update the wording of any Requirements and Guidelines that refers to this Table. 
 
Image, Character and Housing 
 
Plan 5 – Image, Character and Housing, Tables 2 and 4, Figure 1 and Requirement 4 all relate to ensuring different 
housing outcomes are achieved across the various sensitive interfaces and sloping land within the precinct. 
 
All these parts of the PSP are useful and will hopefully ensure a site-specific point of difference is achieved in the 
precinct. However, it is important that all these parts of the PSP appropriately cross reference each other and any 
duplication is deleted to avoid confusion at implementation stage. 
 
As mentioned above, we also believe that whilst Plan Melbourne requires housing densities to be 20 dwellings per 
net developable hectare consideration must be given to the varying precinct characteristics to ensure place-based 
outcomes are achieved rather than simply trying to achieve an arbitrary housing density. 
 
The concept of delivering low-density housing in sensitive areas is supported but then simply requiring greater 
density on land that is flatter so as to achieve an arbitrary density is not supported. 
 
We believe that the Plan Melbourne target can be achieved across a precinct without having to include a detailed 
table, such as Table 4 in the PSP. The Table could be included in the Background Report as useful context and future 
reference. 
 
Requested Changes 
 
19. Remove Table 4 – Housing Density Guide as cross referenced in Guideline 15. 

 
Open Space 
 
The location of the active open space, particularly SR-02, is supported. However, we believe Figures 7 – 11 should be 
removed from the PSP and included in the Background Report for useful context and future reference. 
 
These active open spaces will not be delivered for a number of years and therefore how they will be designed and 
the various elements they may include could also vary greatly from what is currently thought to be appropriate. 
 
By including the Figures in the Background Report, linked to the community needs assessment, council and other 
parties will have a useful starting point as to the expectations of these spaces without being compelled to provide 
exactly what is currently shown on the plans. 
 
A number of the Local Parks are noted as having ‘location flexibility’, which is generally supported, however LP-04 is 
located on Property 15 abutting the boundary with Property 14. To ensure that the local park remains on the 
designated Property 15, Guideline 28 should be amended. 
 
Table 10 also states that the locational attributes of LP-04 includes being adjacent to RD-01, which seems unusual 
given Camerons Lane will be a future arterial road. 



        
 
Requested Changes 
 
20. Remove Figures 7 – 11 from the PSP and include in the Background Report; 

 
21. Amend Guideline 28 to include a dot point that requires the credited open space with location flexibility to 

remain on the specified property if moved from the location shown in the PSP; 
 

22. Amend the locational attributes for LP-04 in Table 10 – Credited Open Space Delivery Guide to remove the 
reference of it being adjacent to RD-01. 

 
Biodiversity 
 
Guideline 13 states that tree rows shown on Plan 8 should be retained and incorporated into subdivision design. 
However, Plan 8 does not specifically show ‘tree rows’ but rather low, medium and high rated trees. 
 
Given the Strategic Impact Assessment offset approach to Melbourne’s growth areas we do not believe it is 
appropriate to include guidelines to potentially retain trees / vegetation for which an offset is to be paid by the future 
developer of the land. 
 
The choice to incorporate existing trees into subdivision design is a decision for the developer not the PSP, which 
should simply acknowledge Conservation Areas (if applicable). 
 
As recently experienced in discussions with the City of Hume, a dangerous precedent could be set if the PSP requires 
trees / vegetation to be retained where a cash offset is also to be paid. 
 
Requested Changes 
 
23. Amend Plan 8 – Biodiversity to only show conservation areas that are to be retained in accordance with 

Melbourne Strategic Impact Assessment (if applicable). 
 

Transport & Movement 
 
The plan provided by VicRoads for the intersection of Camerons Lane and Patterson Street does not appear to overlay 
consistently with the PSP maps. Given the importance of ensuring the road reserve is appropriately sited we 
encourage the VPA to review the location so our clients can continue the detailed subdivision design of their land. 
 
Requested Changes 
 
24. Review the location of the Patterson Street extension with the latest VicRoads intersection design. 

 
Utilities 
 
There may be an opportunity to achieve the early provision of telecommunication services via the 5G network which 
will potentially reduce electrical conduit costs and provide public space WIFI connection. Including a Guideline that 
encourages the exploration of opportunities for technology advances is something the PSP could consider. 
 
Guideline 65 discourages the use of utility easements at the rear of lots, however LD Eng (consulting engineer) advise 
that due to the depth of the sewer pipes the sewer easements should be encouraged at rear of allotments so the 
asset can be shared and rock excavation costs reduced. 



        
 
Requested Changes 
 
25. Include a Guideline that encourages the use of emerging telecommunication infrastructure; 

 
26. Remove Guideline 65. 
 
 
We trust that the contents of this submission are clear however we look forward to working closely with the VPA to 
progress the approval of the Beveridge North West Precinct Structure Plan. 
 
Pease contact me on 0433 410 449 or black@insightplanning.com.au if you have any queries. 
 
Yours sincerely 
 
Jason Black 
Managing Director 
Insight Planning Consultants 
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1. Introduction 

Streamology Pty Ltd have been engaged by LDEng on behalf of Balcon Group Pty Ltd to 

undertake a Waterway Width Analysis for the constructed waterways (the Waterways) to be 

designed and constructed on Lot 1 Cameron's Lane, Beveridge (the Site), in accordance with 

Melbourne Water's Kalkallo Creek Drainage Scheme (DS) (6550). Figure 1 provides an excerpt 

of the Kalkallo Creek DS demonstrating the location of the Waterways and the Site's location. 

 

 
Figure 1 – Kalkallo Creek Drainage Scheme Excerpt for Lot 1 Cameron’s Lane, Beveridge 

In completing the Waterway Width Analysis for the Waterway, the following items 

represented the scope of works to be completed: 

• A literature review of pertinent works in the vicinity of the Kalkallo Creek DS 

• A desktop review of topography, hydrology and hydraulics undertaken to date 

• A field visit and sampling campaign to undertake a geomorphic assessment and soil 

sampling;  

• Testing of samples for soil dispersion (Emerson test); and 

• Analysis of the results of the scope items above for distillation into a single report. 

 

This report serves to provide geomorphological guidance to the design of the Waterway based 

on best practice and with respect to Melbourne Water's Constructed Waterways in Urban 

Developments Guidelines (2017).  
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2. Background Research and Considerations 

This section of the report will aim to summarize the current literature relating to waterway 

corridor width guidelines. Waterway corridors promote river health, provide habitat to many 

species, increase resilience during flood events, hold landscape value, and provide spaces for 

recreational activities. It is important that adequate corridor width distances are allocated to 

allow for these key functions. 

 

When developing a waterway corridor, the following factors must be considered:  

1) soil type and erosion control 

2) flood extent and flood space available 

3) waterway health (biodiversity) 

4) space required for dynamic river processes 

5) access and recreation 

 

Each of the above factors will be discussed independently, with recommendations described 

for determining the amount of space necessary to ensure that each factor is catered for. A 

summary at the end of this section will amalgamate these findings, suggesting a methodology 

to determine a definite buffer distance that considers multiple aspects including river health, 

community enjoyment, infrastructure protection and the geomorphological requirements of 

waterways.  

 

2.1. Soil Type and Erosion Control 

The existing literature for Lot 1 Cameron's Lane, Beveridge indicates that this site consists of 

dispersive soils. Dispersive soils increase the sensitivity of a waterway to erosion and can make 

nearby infrastructure vulnerable to serious damage (Hardie, 2009 & Carey, 2014). Waterways 

with dispersive soils are commonly recognisable as having muddy or milky water, and often 

have surface crusting present on exposed sections of bank. Dispersive soils break down into 

fine particles when inundated by water, leading to channel migration and bank erosion 

(Hardie, 2009).  

 

The degree of soil dispersion present was tested subsequent to the completion of the on-site 

visit in February 2019. Results of this testing can be reviewed in 3.2.2 Testing Results. 

 

Melbourne water states that in cases where there is risk of significant channel migration due 

to the presence of highly erodible soils, larger setback distances than the recommended 

widths may be required to allow space for these potential channel migrations (Melbourne 

Water, 2013). See Table 1 below. 
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Table 1- Melbourne Water Minimum Setback Widths for Constructed Waterways (Source: Melbourne Water, 

2013). 

 
 

Streamology (2019) has developed a dispersive soil management guide, recommending the 

various interventions required for a site, depending on the degree of soil dispersion present. 

These management interventions can reduce a soil's likelihood of dispersion, and 

subsequently, reduce the risk of further erosion and channel migration. If soil rehabilitation 

and erosion control measures are applied, this may reduce the amount the minimum setbacks 

are exceeded. 

 
Table 2 - Dispersive Soil Management Framework (Source: Streamology, 2019). 

 

Dispersive Soil Management Framework 

 

Level of Soil 

Dispersion 

Non-dispersive 

soil 

Low Level  

Dispersive Soil 

Medium Level 

Dispersive Soil 

Med-High Level 

Dispersive Soil 

High Level  

Dispersive Soil 

Emerson Aggregate  

Test Results 

No dispersion 

evident after 24 

hours.  

Aggregates slacked, 

but no dispersion. 

Dispersion evident 

after 24 hours.  

Creates milky halo. 

Soil aggregates 

slightly disperse. 

Dispersion evident 

after several hours. 

Creates milky halo. 

Soil aggregates 

partially disperse. 

Dispersion evident 

within 1 hour. 

Creates milky halo. 

Soil aggregates 

partially disperse. 

Dispersion evident 

within 30 minutes.  

Creates milky halo. 

Soil aggregates 

completely 

disperse. 

Exchangeable 

Sodium Percentage 

 

<6 

 

6-8 8-10 10-15 

 

>15 

 

 

Management Interventions 

 

Gypsum   * * * 

Soil Compaction     
*  

(Tunnel Erosion) 

Topsoil  * * * * 

Geotextile   * * * 

Vegetation * * * * * 

Rock Barriers    * * 
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2.2. Flood Extent 

Riverine flooding occurs when rainfall or waterway input exceeds the capacity of a bank, 

leading to an overflow of the waterway onto the surrounding land. It is therefore important 

to enforce adequate setback distances to ensure surrounding infrastructure will not be 

damaged as a result of these events. 

 

In Victoria, the 1 in 100-year Average Recurrence Interval (ARI) or 1% Annual Exceedance 

Probability (AEP) is used as the flood protection standard. It is used to determine the 

requirements for setback distances. No permanent infrastructure is to be built within the 1 in 

100-year ARI flow path (Melbourne Water, 2013). Mel our e Water s (2013) guidelines assert 

that the corridor width should be extended to include the entire 1 in 100-year ARI. It is 

therefore strongly recommended that Lot 1 Camerons Lane, Beveridge adhere to these 

guidelines by setting the water corridor width to include the projected 1 in 100-year ARI.  

 

2.3. Waterway Health 

Riparian vegetation can improve water quality, moderate stream temperatures, provide food 

resources and improve biodiversity both in-stream, and on land. It is also the single most 

important feature in reducing bank erosion. The focus of this subsection, therefore, is to 

determine how much riparian vegetation is required to deliver these key functions, which 

contribute towards waterway health.  

 

The current Melbourne Water guidelines divide the waterway corridor into two setback 

subzones: a vegetated buffer zone, and a core riparian zone (Melbourne Water, 2013). The 

vegetated buffer zone shelters the core riparian zone from weed invasion, light penetration, 

micro-climate changes, litter, pollution and trampling. The core riparian zone maintains 

waterway health and biodiversity with shade and nutrients. These corridors also provide 

resilience from erosion to waterways (Melbourne Water, 2013). Table 3 illustrates the 

recommended setback subzones, as a factor of a waterways hydraulic width, and Figure 2 

provides an illustration of the setback subzones.  
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Table 3 – Sliding scale for calculating constructed waterway corridor widths (Source: Melbourne Water, 2013). 

Hydraulic Width 

(m) 

Core Riparian 

Zone Width (m) 

Vegetated Buffer 

Width (m) 

Corridor Width 

(m) 

5 20 20 40 

10 20 20 40 

15 20 25 45 

20 25 25 50 

25 30 25 55 

30 30 25 55 

35 30 25 55 

40 35 25 60 

45 35 25 60 

50 35 25 60 

55 40 25 65 

60 40 25 65 

65 40 25 65 

70 45 25 70 

 

 
Figure 2 – Cross section of setback subzones (Source: Melbourne Water, 2013). 

The above table (Table 3) is based around Melbourne Water's (2013) objective of improving 

water quality, enhancing biodiversity, providing shading, reducing sediments, and recruiting 

large woody debris. Streamology recommends that Lot 1 Camerons Lane, Beveridge 

additionally make bank stabilization a priority, as erosion can impact upon waterway health 

and sedimentation. Bank stabilization is especially important in waterways with dispersive 

soils. Streamology recommends that the core riparian zone and vegetated buffer include 

deeply rooted vegetation to improve soil quality and encourage bank stabilization.  

 

Other biodiversity values may be difficult to consider, because there are vastly differing 

riparian zone width requirements depending on the biodiversity objective. Marr, McMahon 

and Quin (2009) conducted a review regarding the space required for supporting different 

biodiversity values and described that 'there is no simple answer for recommended setback 
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widths that fit all situations'. For example, the riparian zone required to improve water quality 

and in-stream insect numbers may only be 10 meters, but the zone required to improve 

terrestrial biodiversity may be up to 500 meters. Hansen et al. (2010) suggest developing 

management objectives prior to setting water corridor width and adapting the water corridor 

width to suit these objectives (i.e. increasing the width if terrestrial biodiversity is an aim). If, 

however, there are no specific biodiversity values, Streamology recommend applying setback 

subzones in accordance with the Melbourne Water (2013) guidelines and tailoring the buffer 

zone to prioritize actions which encourage bank stabilization (i.e. making vegetation a 

priority). 

 

2.4. Dynamic River Processes 

Rivers are dynamic systems, acting to readjust themselves to reduce the energy they exert in 

order to achieve a stable grade. In the process of reaching a stable grade, waterways may 

meander, erode or deposit sediments, and alter waterway bed profiles. These geomorphic 

changes are a natural feature of waterways but can pose issues when urban development 

encroaches upon the limits, becoming damaged through corridor meandering into urban sites.  

 

I  the Netherla ds, the ‘oo  for the ‘i er  program was developed to set aside landscape 

either side of ater ays, allo i g the  to ta t as atural ater spo ges . By creating this 

space, the landscape is capable of more effectively buffering these geomorphological 

processes without damage to urban environments. The case study cites other positive 

ramifications including ecological, cultural and social benefits to the community through this 

changed perspective and considered use of space (Alberta Water, 2018). 

 

For the Lot 1 Cameron’s Lane, Beveridge site, a shear stress analysis should be performed to 

predict the likelihood of bank and channel migration by calculating the flow velocity. The 

velocity of water flow is a function of the sinuosity of the river and the degree of relief across 

the length of the waterway. These geomorphological factors will influence the likelihood of 

channel migration, and therefore should be taken into deep consideration when determining 

the waterway corridor width, to protect any nearby infrastructure.  

 

2.5. Access and Recreation 

Results from Pisarski and Cary's (2011) research into Victorian Waterways uncovered the most 

valued aspects of waterways within the community. Figure 3 describes these most valued 

attributes. 
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Figure 3 – Vi toria s aluatio s of Water ays Sur ey ‘espo ses Sour e: Pis arski & Cary, .  

These results indicate that Vi toria s ost alue ater ays for their s e i  alue, 
biodiversity, and active recreation. It is therefore recommended that the Lot 1 Cameron’s 

Lane, Beveridge site act to preserve these valued assets. Hardie et al. (2011) suggest that an 

ideal way to incorporate access into the core riparian zone is through the development of 

intermittent viewing platforms which do not negatively impact the ecological function of the 

waterway and provide spaces for the community to enjoy the scenery and bird watch. 

Additionally, paths for active recreation could be implemented alongside the vegetated 

buffer, with Figure 4 illustrating a schematic of how this may sit in the landscape. 

 

 
Figure 4 – Recommended addition of shared path/access track. 
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Streamology recommends allocating room for access and recreation after determining the 

minimum required corridor width for all other factors. This ensures that the space required 

for access and recreation will not compete with or utilize the amount of space required for 

riparian vegetation or erosion control. 

 

2.6. Buffer Distance Methodology 

It is recommended that the following action steps (Figure 5) be taken, to better inform the 

final waterway corridor width. Once each factor yields a quantifiable minimum buffer 

distance, Streamology recommends selecting the largest buffer as the final waterway corridor 

width, to ensure apt room for the social, biological, geomorphological, and hydrological 

requirements of the waterway. 
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Figure 5 – Action steps for determining Waterway Corridor Width 

Soil Type/Erosion Control Action Steps

•Determine degree of soil dispersion (Field Testing)'

•Determine the rehabilitation practices to be performed on site

Flood Mitigation Action Steps

•Determine 100 year ARI Extent

Waterway Health Action Steps

•Determine management objectives regarding 
biodiversity values

•Adopt Melbourne Water's (2013) setback subzones 
framework

•Make vegetation for bank stabilization a priority

Dynamic River Process Action Steps

•Perform shear stress analysis

•Extend buffers in areas likely to migrate

Access and Recreation Action Steps

•Consider community valuations 
i.e. scenery, recreation, vegetation

•Allocate extra room for these activities within water 
corridor

Determining Waterway Corridor Width

•Compile recommended buffer widths for each of the above 
variables

•Overlay these recommendations, and select the largest buffer 
width
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3. Geology and Soils Testing 

3.1. Geology 

The Site is located on volcanic plains that are associated with the Newer Volcanics Province. 

This province includes basalt, limburgite, scoria and thinly bedded sand, clay and tuff. Duplex 

soils of a dispersive nature are commonly encountered within the New Volcanics Province. 

 

The Site is located in very near proximity to Mount Fraser, a large scoria cone complex which 

supports the Beveridge Scoria Quarry. The soil conditions are identified as being vertosol, with 

some neighbouring sodosol (Isbell, 2002) as demonstrated in Figure 6.  

 
Figure 6 – Australian Soils Atlas Overlay for Lot 1 Camerons Lane, Beveridge 

 

3.2. Soils Testing 

3.2.1. Sampling Campaign 

A soils sampling campaign for the Site was completed across seven boreholes (Figure 7). These 

boreholes were targeted for completion to a depth of 3.00 m or until refusal conditions were 

encountered. Borehole logs for the sampling campaign can be found in Appendix A. 
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A total of 19 samples were obtained for testing during the course of this campaign. The ground 

conditions across the sampling campaign were found to be relatively uniform, consisting of 

shallow, black, self-mulching, medium clays. 

 
Figure 7 – Site Sample Borehole Distribution for Lot 1 Cameron’s Lane, Beveridge 
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3.2.2. Testing Results 

Emerson tests were undertaken on the samples collected during the sampling campaign. The 

results of these tests are summarised below in Table 4.  

 
Table 4 – Emerson Test Results for 7 Boreholes Across Lot 1 Camerons Lane, Beveridge 

Bore Hole* 10 Minute Observation 2 Hour Observation Class Number Description 

1/1 Slaking Slaking Class 3 May be Sodic 

1/2 Slaking Slaking, Some Dispersion Class 2 May be Sodic 

1/3 Slaking Slaking, Some Dispersion Class 2 May be Sodic 

1/4 Slaking Slaking Class 3 May be Sodic 

1/5 Slaking Slaking Class 3 May be Sodic 

2/1 Slaking Slaking Class 3 May be Sodic 

2/2 Slaking Slaking Class 3 May be Sodic 

2/3 Slaking Slaking, Some Dispersion Class 2 May be Sodic 

3/1 Slaking Slaking Class 3 May be Sodic 

3/2 Slaking Slaking Class 3 May be Sodic 

4/1 Slaking Slaking Class 3 May be Sodic 

4/2 Slaking Slaking Class 3 May be Sodic 

4/3 Slaking Slaking Class3 May be Sodic 

5/1 Slaking Slaking Class 3 May be Sodic 

5/2 Slaking Slaking Class 3 May be Sodic 

6/1 Slaking Slaking Class 3 May be Sodic 

6/1 Slaking Slaking Class 3 May be Sodic 

7/1 Minor Slaking Slaking Class 3 May be Sodic 

Tree Slaking Slaking Class 3 May be Sodic 

* - This naming convention is Borehole#/Test# 

 

 

3.2.3. Soils Investigation Summary 

The soils investigation undertaken for the Site determined that the soils present were 

primarily Class 3 soils, demonstrating minimal or no dispersion. Based on these results, there 

is minimal evidence of dispersive soils within the anticipated waterway corridor. It is therefore 

concluded that Site be considered to have non-dispersive soil.  

 

It is recommended that vegetation be employed throughout the constructed waterway 

corridor as a management intervention for the retention of soils. Batter slopes for the 

waterway should be constructed no steeper than at 5:1 (V:H). 
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4. Proposed Waterways 

The indicative alignment of the Waterways has been identified from the Kalkallo Creek DSS and 

refined based on the results of the sampling and testing completed. An indicative alignment is shown 

in Figure 8. 

 
Figure 8 – Indicative Waterway Extents, Lot 1 Camerons Lane, Beveridge 
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4.1. Hydrology 

The existing hydrological conditions for the site provide for ephemeral drainage lines across the site in 

the form of table drains for the existing land use. The total catchment identified in the hydrological 

modelling (RORB) supplied by Melbourne Water for the terminal Waterway location on the Site's 

southwestern extent is approximately 337 ha. This catchment is demonstrated below in Figure 9. 

 
Figure 9 – Kalkallo Creek DSS Hydrological Model Catchment Delineation 

Based on the development layout provided by LDEng and the modelling supplied by Melbourne Water, 

three distinct reaches of constructed waterway were identified: 

• A Northern Waterway Reach with an upstream catchment of 176.1 ha; 

• An Eastern Waterway Reach with an upstream catchment of 54.8 ha; and 

• A Southern Waterway Reach conveying the flow from the total catchment of 336.9 ha. 

 

Peak flows for the 5-year average recurrence interval (ARI) and 100-year ARI storms were extracted 

for all three reaches to inform the design of the Waterways across the Site. These flows are provided 

below in Table 5. 

 
Table 5 – Constructed Waterway Design Flows by Waterway Reach at Lot 1 Camerons Lane, Beveridge 

Reach 5-year ARI Flow (m³/s) 100-year ARI Flow (m³/s) 

Northern 5.38 21.00 

Eastern 6.08 15.22 

Southern 8.46 29.98 

 

The extract from the Kalkallo DSS hydrological reporting used to develop this hydrology is provided in 

Appendix B. 
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4.2. Cross Sections 

To assist in the design of the Waterways, conceptual cross-sections and their corresponding 

hydraulics have been sketched for the three waterway reaches identified. 

 

All three reaches have been conceptualised as consisting of a low flow trapezoidal channel 

located within a larger high-flow trapezoidal channel. The benched areas of the high-flow 

channel represent an excellent opportunity for recreational and amenity uses. 

 

While the typical slope across the Site is approximately 1%, all three Waterway reaches have 

been conceptualised assuming a channel bed slope of 0.5%. 

 

4.2.1. Northern Waterway Reach Conceptual Design Guidance 

The conceptual design makeup and hydraulic capacity of the northern waterway reach is 

provided in Table 6 and Figure 10 below. 

 
Table 6 – Northern Waterway Reach Conceptual Design Parameters and Capacity 

Low Flow Channel 

Base Width (m) 4.50 

Side Slopes (XH:1V) 5.00 

Depth (m) 0.55 

Area (m²) 3.99 

Wetted Perimeter (m) 10.11 

Velocity (m/s) 1.52 

Capacity (m³/s) 6.07 

High Flow Channel 

Base Width (m) 8.00 

Side Slopes (XH:1V) 6.00 

Depth (m) 0.75 

Area (m²) 9.38 

Wetted Perimeter (m) 17.12 

Velocity (m/s) 1.89 

Capacity (m³/s) 17.75 

Total Channel 

Hydraulic Width (m) 17.00 

Depth (m) 1.30 

Area (m²) 13.36 

Velocity (m/s) 1.71 

Capacity (m³/s) 22.81 
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Figure 10 – Northern Waterway Reach Conceptual Design Cross Section 

Based on a hydraulic width of 17m, it is recommended that the constructed waterway corridor 

have a minimum total width of 50m with a riparian corridor of 25m and a vegetated buffer of 

25m. 

 

4.2.2. Eastern Waterway Reach Conceptual Design Guidance 

The conceptual design makeup and hydraulic capacity of the eastern waterway reach is 

provided in Table 7 and Figure 11 below. 

 

 
Table 7 – Eastern Waterway Reach Conceptual Design Parameters and Capacity 

Low Flow Channel 

Base Width (m) 4.50 

Side Slopes (XH:1V) 5.00 

Depth (m) 0.60 

Area (m²) 4.50 

Wetted Perimeter (m) 10.62 

Velocity (m/s) 1.60 

Capacity (m³/s) 7.18 

High Flow Channel 

Base Width (m) 8.00 

Side Slopes (XH:1V) 6.00 

Depth (m) 0.55 

Area (m²) 6.22 

Wetted Perimeter (m) 14.69 

Velocity (m/s) 1.59 

Capacity (m³/s) 9.91 

Total Channel 

Hydraulic Width (m) 14.60 

Depth (m) 1.15 

Area (m²) 10.72 

Velocity (m/s) 1.59 

Capacity (m³/s) 17.09 
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Figure 11 – Eastern Waterway Reach Conceptual Design Cross Section 

Based on a hydraulic width of 14.6m, it is recommended that the constructed waterway 

corridor have a minimum total width of 45m with a riparian corridor of 20m and a vegetated 

buffer of 25m. 

 

4.2.3. Southern Waterway Reach Conceptual Design Guidance 

The conceptual design makeup and hydraulic capacity of the southern waterway reach is 

provided in Table 8 and Figure 12 below. 

 
Table 8 – Southern Waterway Reach Conceptual Design Parameters and Capacity 

Low Flow Channel 

Base Width (m) 4.50 

Side Slopes (XH:1V) 5.00 

Depth (m) 0.70 

Area (m²) 5.60 

Wetted Perimeter (m) 11.64 

Velocity (m/s) 1.74 

Capacity (m³/s) 9.73 

High Flow Channel 

Base Width (m) 8.00 

Side Slopes (XH:1V) 6.00 

Depth (m) 0.85 

Area (m²) 11.14 

Wetted Perimeter (m) 18.34 

Velocity (m/s) 2.03 

Capacity (m³/s) 22.58 

Total Channel 

Hydraulic Width (m) 18.20 

Depth (m) 1.55 

Area (m²) 16.74 

Velocity (m/s) 1.88 

Capacity (m³/s) 31.50 
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Figure 12 – Southern Waterway Reach Conceptual Design Cross Section 

Based on a hydraulic width of 18.2m, it is recommended that the constructed waterway 

corridor have a minimum total width of 50m with a riparian corridor of 25m and a vegetated 

buffer of 25m. 

 

4.3. Waterway Reach Summary 

Based on the conceptual hydraulic widths for the waterway reaches identified, waterway 

corridor widths have been extracted from Melbourne Water's guidelines. These are tabulated 

below in Table 9. 

 
Table 9 – Waterway Corridor Width by Waterway Reach 

Waterway Reach 

Recommended Core 

Riparian Zone 

Width (m) 

Recommended 

Vegetated Buffer 

(m) 

Recommended 

Waterway Corridor 

Width (m) 

Northern Reach 25 25 50 

Eastern Reach 20 25 45 

Southern Reach 25 25 50 
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5. Conclusion 

This waterway width analysis for Lot 1 Cameron s Lane, Beveridge has been focused on the 

undertaking of soils dispersion testing for seven boreholes across the Site. This soils dispersion 

testing identified that the soil composition for the Site does not appear to be dispersive in 

nature. It is, therefore, Streamology's recommendation that the design of the Waterways for 

the development of the Site under Melbourne Water's Kalkallo Creek drainage scheme be 

undertaken for non-dispersive soils. 

 

Based on the determination that the soils on Site are non-dispersive in nature, it is 

Streamology's view that no significant detrimental soil conditions exist on the Site for the 

successful construction and stabilisation of the constructed waterways.   

 

Three waterway reaches have been identified across the site during this analysis. In 

consideration of the soil dispersion determinations, the waterway width recommendations 

have been developed in consideration of Melbourne Water's Constructed Waterways 

Guidelines. The resulting waterway corridor widths have therefore ranged from 45 to 50m. 

Conceptual cross sections for the waterway reaches have been provided to assist in the 

planning and design of the future development of the Site. 
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Location: N:5852805  E:319845

MD & GV Borehole: BH1
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Colour Y = Yellow, R = Red, B = Brown, G = Grey, GL= Gley, -- = Bleached- = Light, + = Dark, ++ = Very Dark

Texture L = Loam S = Sand, Z = Silt, LC = Light Clay, MC = Medium Clay, HC = Heavy Clay

Moisture D = Dry, T = Moderately Moist, M = Moist, W = Wet

Fragments Y = Present

Date:

Sampled by:
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12/02/2019



Beveridge Balcon Pty Ltd Page:    2   of  7

Location: N:5852417  E:319813

MD & GV Borehole: BH2
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Moisture D = Dry, T = Moderately Moist, M = Moist, W = Wet
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Location: N:5852198  E:320000

MD & GV Borehole: BH3
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Texture L = Loam S = Sand, Z = Silt, LC = Light Clay, MC = Medium Clay, HC = Heavy Clay

Moisture D = Dry, T = Moderately Moist, M = Moist, W = Wet
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Location: N:5852417  E:319813

MD & GV Borehole: BH4
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Texture L = Loam S = Sand, Z = Silt, LC = Light Clay, MC = Medium Clay, HC = Heavy Clay

Moisture D = Dry, T = Moderately Moist, M = Moist, W = Wet
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Location: N:5851963  E:319658

MD & GV Borehole: BH5
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Texture L = Loam S = Sand, Z = Silt, LC = Light Clay, MC = Medium Clay, HC = Heavy Clay

Moisture D = Dry, T = Moderately Moist, M = Moist, W = Wet
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4.2 Post Development Conditions 

This Section is reproduced from the January 2014 report for completeness. However, changes have been made given 

the RB2 functional design proposals. 

 

The RORB model parameters are based on the regional parameter developed by Melbourne Water for the North West 

of Melbourne. The only change is that Kc = 1.19A 
0.56

 = 3.12 due to the changed catchment area. An initial loss of 15 

mm is assumed. Pervious area runoff coefficients are 0.8, 0.6, 0.4, and 0.2 for the 500, 100, 10, and 1 Year events 

respectively. 

 

Figure 4 details the RORB model for the post development catchment to the RB2 site. Tables 3 and 4 detail the 

tabulation of the RORB model setup (i.e. catchment areas, fraction imperviousness and reach lengths etc). Again 

Kalkallo rainfall intensities were utilised. Reaches have been defined as “PIPED”. The only exception to this is some 

lower reaches in the 100 Year ARI model which are defined as “excavated unlined” to represent that some flow will be 

outside the piped network, and also over the retarding basin grassed areas (which slows the flow down).  

 

Figure 4 RORB Model  - RB 2 Site, Post development Conditions 
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Table 3  RB 2 Site, Post Development Conditions RORB Model Setup – Subareas 

Sub Area Area (ha) Area (km2) Fraction

Imperviousness 

(DEVELOPED)

A 51.6 0.516 0.4 Medium Density and Park (or equiv)

B 20.7 0.207 0.6 Medium Density

C 25.8 0.258 0.6 Medium Density

D 56.2 0.562 0.6 Medium Density

E 33.3 0.333 0.4 Medium Density and RB

F 33.9 0.339 0.6 Medium Density

G 29.3 0.293 0.1 Park or Equiv

H 16 0.16 0.5 Large freeway reserve

I 50 0.5 0.4 Medium Density and Park (or equiv)

J 37 0.37 0.5 Medium Density and Park (or equiv)

K 43.8 0.438 0.2 Medium Density and Park (or equiv)

L 26.4 0.264 0.5 Medium Density and Park (or equiv)

M 31 0.31 0.6 Medium Density

N 54.8 0.548 0.6 Medium Density

O 26.2 0.262 0.6 Medium Density

P 22.4 0.224 0.6 Medium Density 13.44

Total 558.4 5.6 0.48  

 

Table 4  RB 2 Site, Post Development Conditions RORB Model Setup - Reaches 

DEVELOPED

Reach Length (m) Length (km) Fall (m) Slope % Reach Type

DEVELOPED

1 760 0.76 16 2.1% PIPED

2 700 0.7 8 1.1% PIPED

3 200 0.2 5 2.5% PIPED

4 350 0.35 6 1.7% PIPED

5 790 0.79 9 1.1% PIPED

6 490 0.49 2 0.4% EX/UNLINED

7 380 0.38 3 0.8% EX/UNLINED

8 210 0.21 3 1.4% PIPED

9 480 0.48 NATURAL

10 220 0.22 1 0.5% PIPED

11 410 0.41 4 1.0% PIPED

12 280 0.28 8 2.9% PIPED

13 780 0.78 6 0.8% PIPED

14 410 0.41 1 0.2% PIPED

15 220 0.22 9.5 4.3% PIPED

16 680 0.68 8 1.2% PIPED

17 620 0.62 6 1.0% PIPED

18 360 0.36 3 0.8% PIPED

19 890 0.89 13 1.5% EX/UNLINED

20 880 0.88 8 0.9% PIPED

21 370 0.37 6 1.6% PIPED

22 265 0.265 2 0.8% EX/UNLINED

23 420 0.42 4 1.0% EX/UNLINED  

 

As shown in Figure 4, the catchment has been configured given the considerations discussed in the January 2014 

report.  
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The Stage/Storage/Discharge relationship for the RB2 Functional Design detailed in Appendix A. 

 

The following details the RORB Results for the post development conditions the RB2 catchment. 

 

100 Year ARI Event 

•  100 Year Inflow = 54.9 m
3
/s (critical duration = 2 hour) 

•  100 Year Outflow = 9.65 m
3
/s (critical duration = 9 hours) 

•  Maximum 100 Year flood storage = 149,000 m
3
/s  

•  Maximum 100 Year flood level = 270.15 m AHD = required spillway level  

•  West Arm Inflow = 28.1 m
3
/s (critical duration = 2 hours) 

•  East Arm Inflow = 29.2 m
3
/s (critical duration = 2 hours) 

 

500 Year ARI Event 

•  Maximum 500 Year flood storage = 202,000 m
3
/s  

•  Maximum 500 Year flood level = 270.55 m AHD = required embankment level 

•  500 Year Outflow = 29.9 m
3
/s (critical duration = 9 hours) 

 

10 Year ARI Event 

•  Maximum 10 Year flood level 269.2 m AHD (sediment dewatering area must be above this level)  

 

1 Year ARI Event 

•  West Arm Inflow = 3.7 m
3
/s (critical duration = 2 hours) 

•  East Arm Inflow = 4.3 m
3
/s (critical duration = 2 hours) 

 

The total RB2 100 Year ARI inflow was compared with flows estimated using the rational method and the DSE 

regional flow estimate graphs. This check was done to ensure the parameter set adopted was valid for its application 

in this area. The rational method obtained a 100 Year flow estimate of 63 m
3
/s (C100 = 0.65 and a tc = 1 hour). The 

DSE regional flow estimate graph (10.29×A
0.71)

 resulted in a flow estimate of 35 m
3
/s. The pre retarded RORB 

estimated flow of 54.9 m
3
/s is deemed comparable with flows obtained using the above two methods.  

 

It should be noted that MWC have set a requirement to retard flows from this catchment to 9.6 m
3
/s to be consistent 

with the waterway design though the downstream Mandalay Estate. Retarding the 100 Year ARI flow to 9.65 m
3
/s is 

deemed to meet this criteria. 
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APPENDIX 2 - Beveridge North West Precinct Structure Plan Drainage Infrastructure Assessment 
Memorandum (LD Eng) 
  



 

 MEMORANDUM 

Page | 1  

26 September 2019 Our reference: 107800M01v01 

 Your Reference:  

 Job Number: 107800 

Lauders Group Pty Ltd 
5/63 Exhibition St, 
Melbourne VIC 3000  

  

Re: Beveridge North West Precinct Structure Plan Drainage Infrastructure Assessment 
 
Land Development Engineering (LD Eng) was engaged by “Lauders Group” to assess and make comment on the drainage 
components outlined within the Beveridge North West Precinct Structure Plan (PSP).  The aim was to ensure that there are 
no negative impacts on the potential development within the Beveridge Central Township as a result of development within 
the Beveridge North West Precinct. 
 
This memorandum seeks to investigate the original requirement (as nominated within the 2013 version of the Kalkallo Creek 
Drainage Scheme) for a retarding basin known as “RB3” which was to be located to the north of the Beveridge Township 
within the PSP region.  The assumed intent of the proposed retarding basin was to ensure the land downstream was not 
subject to excessive and unmanageable flows during peak rainfall events as a result of the development of land to the north 
of the township.  This is to be assessed via a review of existing hydrologic and hydraulic modelling and supporting 
documentation as supplied to LD Eng by Melbourne Water in addition to further desktop analysis and modelling. 
 

1 Background 
Beveridge resides to the north of metro Melbourne between the residential hubs of Craigieburn and Wallan.  Aside from a 
relatively small township consisting of low density housing and the medium density Mandalay Golf Course housing estate, 
the predominate land use within the region is agricultural.   
 

 
Figure 1-0 Beveridge Township Location 
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Being relatively close to the city the region is a prime candidate for development to meet the need for affordable housing 
within Melbourne.  This need sparked the requirement for a drainage scheme and precinct structure plans to be in-place with 
the Kalkallo Creek Drainage Scheme being initially released in 2013, the Beveridge Central PSP being completed in early 2019 
and now the Beveridge North West PSP being on exhibition. 
 

1.1 Beveridge North West Precinct Structure Plan 
Of the PSP documentation on exhibition, of particular interest were the ‘Utilities -Services & Infrastructure Assessment’ 
(Cardno, 2014) and the ‘Landscape & Visual Assessment’ (Planisphere, 2014).  Within the Landscape & Visual Assessment 
there appears to be no mention of, or allowance for, the retarding basin “RB3” or the subsequent sediment basin “B6SB”.  
 

 
Figure 1-1 Creeks, Dams & Drainage Lines (Landscape & Visual Assessment within the PSP) 

1.2 Kalkallo Creek Drainage Scheme 
The drainage scheme supporting the region was revised based on two separate studies undertaken on behalf of Melbourne 
Water.  The first was undertaken by Stormy Water Solutions (Val Mag), within which the recommendation to remove RB3 
from the scheme was first raised.  It is understood the recommendation came from the assumption that development of the 
region directly north of Camerons Lane was unlikely and as a result the quantity of flood flows which can be attributed to the 
region would be low.  Due to these low flow rates, particularly in comparison to the magnitude of flows stemming from the 
surrounding areas, the retarding basin was seen as having limited value.   

It appears this concept was not tested as part of the later study undertaken by Engeny and therefore the retarding basin 
remained out of the revised drainage scheme and replaced with a sediment basin “B6SB”.  Figures 1-2 and 1-3 depict the two 
different versions of the drainage scheme; one with and one without the retarding basin “RB3”.  

No mention of, or 
provision for “RB3” 
or “B6SB” 

  
 

Beveridge 
Township 

 



 

 MEMORANDUM 

Page | 3  

 

 
Figure 1-2 Beveridge North West PSP Boundary with “RB3” Location Highlighted (2013) 

 
 

 
Figure 1-3 Current Kalkallo Creek DS with former “RB3” replaced with a small sediment basin “B6SB” 

 

Sediment Basin “B6SB” 
(formerly “RB3”) 

Beveridge 
Township 

Beveridge North  
West PSP 

Retarding Basin “RB3” 

Beveridge 
Township 
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2 Analysis & Assessment 
2.1 Existing Kalkallo Creek DS Hydrologic (RORB) Modelling 
The hydrologic (RORB) model which informed the drainage scheme was obtained by LD Eng from Melbourne Water for the 
purposes of identifying the details of the proposed drainage infrastructure within the region.  On inspection, including an 
external review by Stormy Water Solutions (Val Mag), there appears to be a number of potential issues with the setup and 
configuration of the model. 
 
The Fraction Imperiousness (FI) values adopted to represent increase in imperious surfaces as a result of development within 
the Melbourne Water supplied RORB model were found to be lower than those generally regarded within the industry as fit-
for-purpose.  As a result, flows generated from development are lower than anticipated which is believed to be one of the 
potential reasons for the removal of the retarding basin within the drainage scheme. 
 
In addition, the RORB model does not contain any “reach” data which is used to predict the timing of movement of flood 
flows, known as “routing”, through the hydrologic model’s extent.  It was identified the model’s original intent was to extract 
“excess” flow data to be applied directly to the topography within a two-dimensional hydraulic model (such as TUFLOW).  In 
doing so routing is predicted within the TUFLOW model rather than the RORB model.  As a result, the RORB model cannot be 
used in its current state as a stand-alone hydrologic model to quantify flood flows.   
 
In order to evaluate the potential influence RB3 has on the scale and configuration of the downstream drainage network, it is 
necessary to integrate it into the RORB model.  Rather than attempt to update the existing Melbourne Water model, LD Eng 
saw this as an opportunity to not only refine the assumptions made within the Melbourne Water RORB model through the 
creation of a new model which is in-line with current Australian Rainfall and Run-Off Guidelines (AR&R2019). 
 

2.2 LD Eng Revised Hydrologic (RORB) Modelling 
Through the utilisation of the two hydrologic studies undertaken on behalf of Melbourne Water, recently captured LiDAR 
based topography data obtained from DELWP and a relatively new method of identifying streamlines though the use of QGIS, 
catchment delineation and reach alignments were identified.  Figure 2-2 depicts the LD Eng RORB model’s boundary, the sub-
catchments and reach locations.  Rainfall data including temporal patterns, intensities, storm losses, etc. were downloaded 
from the Bureau of Meteorology and AR&R’s “Datahub” service.  These were used in conjunction with numerous validation 
processes to identify peak rainfall event durations, mean peak flows and the best-fit temporal pattern for the area of 
interest.  Figure 2-1 below summaries the parameters adopted. 
 

 
Figure 2-1 LD Eng RORB Modelling Parameters  
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Figure 2-2 LD Eng Revised Hydrologic (RORB) Modelling Setup 
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3 Results 
Once built and calibrated to existing conditions, scheme or “developed” conditions were integrated into the model.  This 
enabled us to investigate the impacts of introducing RB3 into the model – various combinations of storage sizes, volumes and 
maximum outflow rates were tested.  The following characteristics appeared to perform well whilst not being 
overwhelmingly large in size: 
→ A combined wetland and retarding basin with a footprint of approximately 1.5 hectares 
→ A total storage volume of approximately 30,000 cubic metres plus 300mm freeboard 
→ A peak outflow rate of 1.60m3/s 
 
Figure 2-3 shows the change in hydrographs at Camerons Lane where the blue line depicts how flow leaves the region 
without the retarding basin and the orange line depicting how flow leaves the region when RB3 is present.  Peak outflow is 
reduced from 5.76m3/s to 1.59m3/s.  This reduction in outflow becomes critical further downstream as the natural fall or 
grade of the land becomes gentler (therefore slowing flood flows down) in addition to a large volume of flow being 
introduced into the region from the east.  By reducing the outflow rate of the catchment north of Camerons Lane we are able 
to reduce the flows downstream to something that is somewhat more manageable. 
 

 
Figure 3-1 1% AEP Design Event Flows at Camerons Lane - with and without “RB3” 

However, the reintegration of RB3 alone is not enough to reduce the flood flows downstream to a point where they are 
feasibly manageable within an urban context.  Even with RB3, flood flows during the 1% AEP design rainfall event are 
predicted to be approximately 17.40m3/s at the corner of Lewis and Whiteside Streets.  Within such a flat region, even with a 
stormwater pipe with a diameter in excess of 2.0m and a central swale drainage “spine” within the road reserve, it is unlikely 
that flood flows would be conveyed in a safe and controlled manner. 
 
By reconfiguring the proposed drainage network’s alignment and orientation, it is possible to more evenly distribute flows 
over the network and therefore reduce the required pipe diameters at critical “pinch point” locations.  Figures 3-2 and 3-3 
outline the proposed changes in the pipe network.  Note; the recommended changes to the pipe network are based on a 
desktop analysis, in order to confirm the intended function it is recommended they be validated within TUFLOW. 
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Figure 3-2 Pipe Network Nominated within the Drainage Scheme 

 

 
Figure 3-3 Recommended Pipe Network 

 

Split in the Drainage Network 
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Table 3-1 below quantifies the changes in flow rates at various locations as a result of the recommended changes 
to the drainage scheme.  The reductions in flow rates clearly indicate the benefit of RB3 and the proposed 
amendments to the drainage network. 

 
Table 3-1 1% AEP Design Flow Comparison 

 

4 Recommendations 
 
Based on a thorough assessment of the drainage scheme, precinct structure plan and supporting modelling in addition to 
independent modelling undertaken by Land Development Engineering, we recommend the following actions be considered 
prior to the PSP being adopted: 
→ Reinstate the originally proposed retarding basin “RB3” into the Kalkallo Creek DSS with an approx. footprint of 1.5Ha 
→ Make provision for the proposed “RB3” asset within the Beveridge North West PSP 
→ Undertake further hydraulic (TUFLOW) modelling of the Beveridge Township within the Kalkallo Creek DS to: 

→ Support the recommended changes (alignment & orientation) to the pipe network; 
→ Confirm the recommended amendments to pipe diameters; and 
→ Confirm the overland flow component of the 1% AEP flood event is safely conveyed within the proposed road 

reserve(s). 
 
 
 

Please don’t hesitate to call if you have any further queries on (03) 9562 7424 or via email at nsu@ldeng.com.au 

 

Sincerely, 

 

 

 

Niels Unger 
Senior Engineer 
LD Eng Pty Ltd 

mailto:nsu@ldeng.com.au


        
APPENDIX 3 – Intersection Design Overlay 
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