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1

Introduction

Maclaw No 10 Pty Ltd has engaged Incitus to undertake a Stormwater Strategy for the
subdivision and development of Lot 5 and Lot 6 LP7319, Cyril Beechey Lane, Cranbourne.

The 8 ha parcels of land are located approximately 43 km south-east of Melbourne in
Cranbourne. The site is bounded by existing residential development to the west and north,

Cemetery Road to the east.
Lot 5is located on the east and Lot 6 on the west of Cyril Beechey Lane, immediately south

of Stevensons Road, approximately 450 m south of Sladen Street. Lot 6 is bounded to the
south by the former Brookland Green landfill site, which is how capped and envisaged to
be public open space in the future. Lot 5 is bounded to the south by the obsolete City of
Casey landfill site and transfer station. The redundant site is also envisaged to become

public open space in the future.
The site is located within Melbourne Water's Monahans Road Development Services

Scheme and is located in the City of Casey’s Cranbourne Local Area Plan. The site is

illustrated in Figure 1.1 below.
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Figure 1.1 Lot 5& Lot 6 LP7319, Cyril Beechey Lane, Cranbourne
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Urbanisation leads to an increase in stormwater runoff and a subsequent increase in
pollutant wash-off. It also has detrimental effects on the receiving waterways. In
determining the urban structure, it is critical that assets required for drainage purposes are
determined early so that the impacts from the increase of stormwater runoff due to
urbanisation can be mitigated and all new development can proceed without the risk of
flooding, of flooding neighbouring properties and without impacting on the natural
environment, receiving waterways and ultimately, Port Phillip Bay.

Undertaking a drainage assessment of the catchment that identifies the quantity of runoff,
the conveyance of this runoff, the need to retard the runoff and the treatment and / or reuse
of the runoff will assist in determining the assets and / or land-take required for the
stormwater management of this catchment. It will also identify the location of all stormwater
assets.

Liveability and resilience should be incorporated into all new developments. With respect
to stormwater management, this involves utilising the stormwater as an asset for the
community whilst ensuring fundamentals such as flood protection, safety with respect to
flow management and water supply security are maintained. This can be achieved through
incorporation of best planning practices for stormwater management during the
development of the urban structure.

This Stormwater Strategy for the development of the site at Lot 5 and Lot 6 of LP7319, Cyril
Beechey Lane, Cranbourne outlines a management plan for the stormwater that is
generated from the urbanisation of the land. It identifies the assets required to manage the
increased surface water runoff from urbanisation and sets a framework to achieve the intent
of the stormwater assets. The surface water management for the site has been optimised
and designed to achieve multiple benefits for the community and the environment.
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2 Catchment Characteristics

The site straddles Cyril Beechey Lane, approximately 450 m south of Sladen Street, and
is 8 ha in size. The average annual rainfall for the region is approximately 780 mm. The
site is currently used for agricultural purposes and has had significant modification to the
pre-European catchment form.

The site generally drains from east to west. The topography is relatively flat ranging from
approximately RL 71 m AHD at the high point on the northern boundary approximately 80
m from the eastern boundary to RL 64 m AHD at the low point of the existing drainage
reserve located in the north-west corner. Surface grades are generally in the range of 0.1%
to 5%.

Figure 2.1 depicts the general site characteristics.

Figure 2.1 Catchment Characteristics Lot 5 & Lot 6, LP7319, Cyril Beechey Lane, Cranbourne
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3 Development Services Scheme
Works

The site is located within Melbourne Water's Monahans Road Development Services
Scheme (DSS). A scheme map sourced from Melbourne Water’s website and advice from
Melbourne Water indicates that no scheme assets are required in the development. The
scheme map encompassing the site is shown in Figure 3.1. The site is represented as
properties 9 and 12 in the Monahans Road DSS.

0701

Figure 3.1 Monahans Road Development Services Scheme
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4  Stormwater Quantity

The drainage system for the development of Lot 5 and Lot 6, LP7319, Cyril Beechey Lane
Cranbourne will be designed to prevent property flooding occurring in a 1% Annual
Exceedance Probability (AEP) storm event and the stormwater runoff can be safely
conveyed through the development. To achieve this, the development will adopt a minor /
major drainage system philosophy.

4.1 Minor Drainage System

The minor drainage system will consist of a subsurface pipe network designed to capture
and convey all stormwater runoff generated from the catchment for rainfall events up to
and including the 1 in 5 year AEP design storm for residential catchments.

As the localised catchments have an area less than 60 ha, the system will be designed in
accordance with the Victorian Planning Authority’s Engineering Design and Construction
Manual.

4.2 Major Drainage System

The primary objective of the major drainage system is to provide flood protection for the
allotments based on the 1% AEP storm event and to ensure the overland flow can be safely
conveyed through the development. This will be via overland flow paths contained within
road reserves.

The development is located within Melbourne Water's Monahans Road Development
Services Scheme (DSS). The DSS provide for catchment scale retardation, none of which
is included within this development as per the previous section. A check is required to
ensure the downstream system has capacity to convey the flows without the provision of
any on-site retardation due to the density of the development.

The development of site will be designed so that all allotments will be set a minimum of
150 mm above the overland flow conveyed through the road reserves, or 300 mm above
the hydraulic grade line associated with the Melbourne Water main drain, whichever is
greater.

Figure 4.1 illustrates the internal major catchments for the development.
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Figure 4.1 Lot 5 and Lot 5 LP7319, Cyril Beechey Lane, Cranbourne Major Catchments

Catchment A

Catchment A is an external catchment located to the south and abutting Cemetery Road.
The area of Catchment A is approximately 6 ha. The peak 1% AEP design flow for the
catchment is approximately 0.3 m%s. It is estimated that approximately 0.2 m?/s of this flow
will be conveyed overland. The flow will be conveyed through the future open space and
development to the north via the road reserves toward the drainage reserve in the north-
west corner.

Catchment B

Catchment B is an external catchment located to the north of Catchment A and abutting
Cemetery Road. The area of Catchment B is approximately 4 ha. Catchment B will convey
the runoff generated from Catchment A. The peak 1% AEP design flow for the combined
catchment is approximately 1.0 m%s. It is estimated that approximately 0.6 m3/s of this flow
will be conveyed overland. The flow will be conveyed through the future open space and
development to the north via the road reserves toward the drainage reserve in the north-
west corner.
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Catchment C

Catchment C is an internal catchment located to the north of Catchment B and abutting
Cemetery Road. The area of Catchment C is approximately 3.5 ha. The peak 1% AEP
design flow for the catchment is approximately 0.8 m%s. It is estimated that approximately
0.5 m¥/s of this flow will be conveyed overland. The flow will be conveyed through the future
open space and development to the north via the road reserves toward the drainage
reserve in the north-west corner.

Catchment D

Catchment D is an internal catchment located to the north of Catchment B and east of
Catchment C. The area of Catchment D is approximately 0.8 ha. Catchment D will convey
the runoff generated from Catchment B and Catchment C. The peak 1% AEP design flow
for the combined catchment is approximately 1.7 m¥/s. It is estimated that approximately
1.0 m¥s of this flow will be conveyed overland. The flow will be conveyed through the
development via the road reserves toward the drainage reserve in the north-west corner.

Catchment E

Catchment E is an internal catchment located in the north-east corner and west of
Catchment D. The area of Catchment E is approximately 2 ha. The peak 1% AEP design
flow for the catchment is approximately 0.5 m?/s. It is estimated that approximately 0.3 m3/s
of this flow will be conveyed overland. The flow will be conveyed through the development
via the road reserves toward the drainage reserve in the north-west corner.

Catchment F

Catchment F is an external catchment located to the south. The area of Catchment F is
approximately 5.4 ha. The peak 1% AEP design flow for the catchment is approximately
0.3 m¥s. It is estimated that approximately 0.3 m¥s of this flow will be conveyed overland
until it reaches the development where the minor system will capture the regular flows.

Catchment G

Catchment G is an internal catchment located to the north of Catchment F, west of
Catchment D and south of Catchment E. The area of Catchment G is approximately 2 ha.
Catchment G will convey the runoff generated from Catchment D and Catchment F. The
peak 1% AEP design flow for the combined catchment is approximately 1.9 m3/s. It is
estimated that approximately 1.1 m®/s of this flow will be conveyed overland. The flow will
be conveyed through the development via the road reserves toward the drainage reserve
in the north-west corner.

Peak Outflow at Legal Point of Discharge

The flows from Catchment E and Catchment G combine at the proposed public open space
reserve in the north-west corner. The peak 1% AEP design flow for the combined
catchment is approximately 2.2 m?s. It is estimated that approximately 1.3 m?/s of this flow
will be conveyed overland.
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4.3 Overland Flow Safety

It is imperative that the development conveys the overland flows safely along road
reserves. This requires ensuring the overland flow along major flow paths complies with
Melbourne Water's floodway safety requirements. The recommended safety limits for
residential streets are as follows:

For continuously grading streets:

= Vav.dav <= 0.35 m%/s

® dav<=0.30m

For undulating streets with a saw-tooth grade:
= Crests Vav.dav <= 0.35 m?%s

= Dips Vav.dav <= 0.30 m%s

® Crestsdav <=0.30m

= Dips dav <= 0.60 m

For the minimum road grades to comply with the engineering standards, the maximum
overland flow which can be conveyed along a typical 12 m road reserve is 4 m3/s. This is
applicable to a v-shaped road profile or a w-shaped road profile for a 12m road reserve.

These figures have been based on 1 dimensional steady state hydraulic modelling using
the software program HEC-RAS. The maximum overland flow for the development is
estimated to be 1.1 m¥s, which will be contained within the road reserves.

4.4 Capacity of the Downstream Infrastructure

A dial-before-you-dig enquiry has indicated that the legal point of discharge for the
development is a drainage reserve located adjacent to the north-west corner of the site.
The drainage reserve contains a 900 mm diameter pipe drain and is shaped to discharge
overland flow towards Cherryhills Drive.

The drain connects to a Melbourne Water main drain at Cherryhills Drive. The main drain
maintains the 900 mm diameter for the crossing of the road reserve and then increases to
a 1200 mm diameter to capture flows from an additional catchment.

The flow is conveyed through the drainage network and road reserve network to a
Melbourne Water retarding basin located adjacent to Cranbourne-Frankston Road and
west of Augusta Close. Figure 4.2 illustrates the pipe drainage network to which this
catchment is connecting.
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Figure 4.2 Existing Council and Melbourne Water Drainage Network

Melbourne Water has provided layout plans and longitudinal sections of the main drain
located in Cherryhills Drive. Assessment of this drain indicates that the 900 mm diameter
section has the capacity to convey 1.38 m®/s (based on Colebrook White equation, in
accordance with Melbourne Water guidelines). It is estimated that the peak pipe flow
discharging from the site is 1.1 m?s, thus the downstream pipe system has capacity to
convey the flow.

An additional check has been undertaken on the pipe network where the diameter
increases to 1200 mm and an additional catchment contributes from the south. It is
estimated that the additional catchment is approximately 26.6 ha. The peak 1 in 5 AEP
design flow at the 1200 mm diameter pipe leg is estimated to be 2.84 m%s. The capacity
of the pipe at this section is 2.86 m?/s. Therefore, the downstream drainage network has
capacity to convey the developed stormwater runoff in the drainage network without
retardation.

A check is also required on the safe conveyance of the gap flows through the road reserves
to ensure no on-site retardation is required. Cherryhills Drive is a 22 m wide road reserve.
It is assumed the average grade of this road reserve is 0.5%. It is estimated that the peak
gap flow is less than 3 m3/s, which can be safely conveyed along the road reserve.

It has been demonstrated that the downstream system has the capacity to convey the peak
stormwater flows generated from the development for both the minor and major drainage
systems and no on-site retardation is required.
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5  Stormwater Quality Treatment

The State Environment Protection Policy (Waters of Victoria) defines the required water
quality conditions for urban waterways. The aim of stormwater quality treatment is to reduce
typical pollutant loads from urban areas to Best Management Practices as defined in the
following targets:

Table 5.1 Best Practice Pollutant Reduction Targets

Pollutant Performance Objective

Total Suspended Solids (TSS) 80% reduction from typical urban load
Total Phosphorous (TP) 45% reduction from typical urban load
Total Nitrogen (TN) 45% reduction from typical urban load
Gross Pollutants (GP) 70% reduction from typical urban load

Source: Urban Stormwater: Best Practice Environmental Management Guidelines — Victorian
Stormwater Committee, 1999.

The development is located within Melbourne Water's Monahans Road Development
Services Scheme. This DSS is relatively old and does not include any catchment scale
treatment. However, it is still possible to make a stormwater quality treatment offset
contribution to Melbourne Water to contribute to the funding of treatment assets located
elsewhere in the catchment.

An alternative to the financial contribution is the inclusion of at-source treatment. This is
usually in the form of the inclusion of rainwater tanks on allotments or rain gardens within
the streetscapes.

The inclusion of rainwater tanks works best if the subdivision is undertaken by a builder /
developer, whom intends to construct houses as well as undertaking the subdivision and
development. Whilst there is a good possibility numerous houses will include a rainwater
tank to comply with the building codes, it is difficult to measure and hence will not be
included in the overall stormwater quality treatment strategy for the development.

The inclusion of rain gardens in streetscapes only has the possibility of treating the runoff
from the road reserves as Metropolitan Planning Authority Engineering Design and
Construction Manual discourages allotments from direct connections to the road reserve.
The 12 m width of the road reserve makes it difficult to safely provide rain gardens within
the road reserve. The surrounding development is also void of at-source treatment,
therefore inclusion of streetscape treatment within this development will contrast to the
surrounding neighbourhood creating an ad-hoc feeling to the urban design of the area.

The alternative to at-source treatment is end of pipe treatment. The topography indicates
that there is drop in levels of approximately 1 m in the north-west proposed open space
reserve. This would facilitate the ability to daylight the pipe outlet to achieve treatment of
the regular flows generated from the development.
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The contributing catchment is too small to justify wetland treatment as an end-of-pipe
solution. The alternative effective end-of-pipe solution would be a rain garden. Analysis of
the catchment using the industry accepted software MUSIC indicates that a rain garden
with a footprint of 50 m? would achieve best practice pollutant reduction targets for the site.
It is proposed to include a gross pollutant trap upstream of the rain garden. Table 5.2 lists
the parameters adopted for the rain garden.

Table 5.2 Proposed On-Site Rain Garden for Stormwater Quality Treatment

Parameter ‘ Value

Footprint of Filter Media 50 m?
Hydraulic conductivity of Filter Media 200 mm / hr
Filter Media Depth 500 mm
Extended Detention Depth 150 mm

Table 5.3 outlines the treatment performance of the rain garden based on a load reduction.
This method has been applied as the asset will have an external catchment contributing for
which the development is not required to provide stormwater quality treatment.

Table 5.3 Treatment Performance of Proposed On-site Rain Garden

Pollutant Source Load Residual Load Load Removed Target Load
Removal to
achieve BPT

Total Suspended 12,300 2,650 9,650 5,968

Solids (kglyr)

Total 27.8 20.7 7.1 7.0

Phosphorous

(kglyr)

Total Nitrogen 217 164 53 50

(kglyr)

Gross Pollutants 2,570 0 2,570 1,148

(kglyr)

The rain garden would be transferred to the City of Casey upon completion. If Council would
prefer to keep the 0.1 ha reserve free from an encumbrance, the development could
undertake some treatment works in the Melbourne Water retarding basin downstream. This
would combine the treatment encumbrance with the retarding encumbrance.
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The retarding basin appears to have formed an ephemeral wetland in its base, providing
the catchment with a level of treatment. The development could expand on this ephemeral
wetland, however in doing so it may increase the footprint of the retarding basin. The
development would need to seek approval from Melbourne Water and the City of Casey to
undertake this option.

The development has 3 possible solutions available for pollutant reduction treatment of the
runoff generated from the site:

= Payment of a stormwater quality offset contribution to Melbourne Water

= Construction of a rain garden in the public open space reserve located in the north-
west corner of the site

= Augmenting the Melbourne Water retarding basin located downstream with additional
ephemeral wetland

The treatment adopted will need to be agreed to Council and Melbourne Water.
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6  Outfall Arrangement

The legal point of discharge for the site is the north-west corner. The immediate
downstream road and drainage infrastructure has the capacity to convey the stormwater
runoff generated from the development of the site and no on-site retardation is required.

The existing drain provides the development with a free draining outfall.
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7 Conclusion

The development of Lot 5 and Lot 6 LP7319 Cyril Beechey Lane, Cranbourne is located
within Melbourne Water's Monahans Road Development Services Scheme and is required
to meet the drainage standards specified by the City of Casey, Victorian Planning Authority
and Melbourne Water.

The development will provide pipe drainage infrastructure to convey the 1in 5 AEP design
flows and minimise nuisance flooding occurrences in regular rainfall events. The gap flows,
i.e. the difference between the 1% AEP design flows and the pipe flows, will be safely
conveyed through the development along road reserve corridors.

Ultimate development of the overall catchment will include provision for conveyance of
flows from urbanised catchments and flows will be retarded regionally within assets that
form part of the Melbourne Water DSS.

Allotments will achieve relevant freeboard from the 1% AEP flood levels associated the
overland flows in road reserves or the Melbourne Water main drain, whichever is greater.

The development has provided several possible options for meeting its obligation to
stormwater quality treatment. The preferred option will be agreed by the catchment
management authorities and adopted for the development.

The outlet for the development is existing and free draining. The downstream infrastructure
has the capacity to convey the stormwater runoff generated from the urbanisation of the
site without the provision of on-site retardation.
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Appendix A — Intensity Frequency Duration Data

Cranbourne Intensity Frequency Duration Polynomial Coefficients

ARI Polynomial Coefficients
a b G d e f g

1 2.5745347 | -5.97E-01 -2.94E-02 8.46E-03 2.48E-05 -3.13E-04 1.15E-05
2 2.8425822 | -6.02E-01 -2.63E-02 8.13E-03 -1.83E-04 | -2.60E-04 8.25E-06

5 3.1095955 | -6.16E-01 -1.91E-02 8.09E-03 -7.39E-04 | -1.90E-04 1.14E-05
10 3.2531788 | -6.24E-01 -1.48E-02 7.83E-03 -1.07E-03 | -1.26E-04 1.02E-05
20 3.4196789 | -6.30E-01 -1.11E-02 7.30E-03 -1.31E-03 | -3.17E-05 1.74E-06
50 3.6153522 | -6.38E-01 -7.17E-03 7.12E-03 -1.56E-03 2.49E-05 -1.16E-06
100 3.7511528 | -6.44E-01 -4.35E-03 6.84E-03 -1.73E-03 8.14E-05 -7.01E-06

Cranbourne Intensity Frequency Duration Table

Duration

Average Storm Recurrence Interval (Years)

5 mins 43.81 58.59 80.77 96.16 116.64 146.34 171.30
6 40.96 54.74 75.33 89.63 108.71 136.27 159.44
7 38.60 51.54 70.77 84.09 101.91 127.56 149.12
8 36.61 48.82 66.86 79.33 96.02 120.01 140.15
9 34.88 46.46 63.46 75.19 90.89 113.42 132.30
10 33.36 44.39 60.48 71.55 86.37 107.62 125.40
1 32.01 42.55 57.83 68.32 82.36 102.47 119.28
12 30.80 40.89 55.46 65.42 78.77 97.88 113.82
13 29.70 39.40 53.32 62.82 75.55 93.75 108.92
14 28.71 38.04 51.37 60.46 72.63 90.02 104.50
15 27.79 36.80 49.60 58.31 69.97 86.63 100.48
16 26.95 35.66 47.98 56.34 67.54 83.54 96.82
17 26.17 34.60 46.48 54.52 65.31 80.70 93.46
18 25.45 33.62 45.09 52.85 63.25 78.08 90.37
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Duration Average Storm Recurrence Interval (Years)

5 ‘ 10 20
19 24.78 32.71 43.81 51.30 61.34 75.67 87.52
20 24.15 31.86 42.61 49.86 59.57 73.42 84.88
21 23.56 31.07 41.49 48.51 57.93 71.34 82.43
22 23.00 30.32 40.45 47.25 56.39 69.39 80.14
23 22.48 29.62 39.46 46.07 54.95 67.58 78.00
24 21.99 28.96 38.54 44.96 53.59 65.87 76.00
25 21.52 28.33 37.66 43.92 52.32 64.27 7412
26 21.08 21.74 36.84 42.93 51.12 62.75 72.35
27 20.66 27.18 36.06 42.00 49.98 61.33 70.68
28 20.26 26.64 35.32 41.1 48.91 59.98 69.10
29 19.88 26.13 34.62 40.28 47.89 58.70 67.60
30 19.52 25.65 33.95 39.48 46.92 57.49 66.19
35 17.93 23.53 31.03 36.01 42.73 52.25 60.07
40 16.63 21.80 28.67 33.22 39.37 48.06 55.20
45 15.54 20.36 26.71 30.92 36.59 44.62 51.20
50 14.62 19.13 25.06 28.97 34.27 41.74 47.86
55 13.82 18.08 23.64 27.31 32.28 39.28 45.02
60 13.13 17.16 22.41 25.87 30.56 37.16 42.57
75 11.47 14.98 19.52 22.49 26.54 32.22 36.87
90 10.26 13.39 17.41 20.05 23.64 28.67 32.78
2 firs 8.58 11.19 14.52 16.71 19.68 23.84 27.24
3 6.65 8.67 11.23 12.92 15.20 18.40 21.02
45 5.14 6.70 8.69 9.99 11.76 14.23 16.25
6 4.28 5.58 7.24 8.33 9.80 11.87 13.56
9 3.31 4.32 5.60 6.45 7.59 9.19 10.50
12 2.76 3.59 4.67 5.37 6.33 7.66 8.76
18 212 2.77 3.60 4.14 4.88 5.92 6.76

INCITUS

Project 1634 File Stomwater Strategy Cyril Beechey Lane Cranbourne Rev2.docx 20 April 2018 Revision 2 Page 17



Duration Average Storm Recurrence Interval (Years)

5 10 20
24 1.76 2.29 2.98 3.43 4.04 4.90 5.61
36 1.34 1.74 2.27 2.61 3.08 3.74 427
48 1.09 1.42 1.85 2.13 2.51 3.05 3.49
72 0.80 1.04 1.36 1.57 1.86 2.26 2.58
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Appendix C — Flow Computations

Catchment

A 20 6.04 0.214 1.29 1.29 85.740 0.31
B 24 4.04 0.788 3.18 4.48 76.651 0.95
C 16 3.54 0.797 2.82 2.82 96.817 0.76
D 24 0.78 0.844 0.65 7.95 75.105 1.66
E 13 2.08 0.844 1.75 1.75 110.820 0.54
F 18 5.37 0.185 0.99 0.99 91.885 0.25
G 30 1.98 0.703 1.39 10.33 65.913 1.89
Outlet 30 12.09 12.09 65.913 2.21
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Appendix C — Existing Monahans Road Drainage Scheme Stage 3
Drain Plans
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