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1.0

1084 Koo Wee Rup Road, Pakenham

Background Information

KLM Spatial act on behalf of Campbell Constructions Developments in preparing and
submitting this statement.

This report consists of preliminary engineering advice intended to be used to support an
application to Council for a planning permit

1.1. Site & Surrounding Area

The pre-developed conditions of the site are flat grassed land with a single dwelling and
sheds located in the southwestern corner of the property. The site is bounded by Koo
Wee Rup Road to the west, Greenhills Road to the south and Exchange Drive to the
east. Greenhills Road is a gravel roadway adjacent the site with bitumen stubs extending
into Greenhills Road at both Koo Wee Rup Road and Exchange Drive. An industrial
development exists along the northern boundary which has a private right-of-way, Spark
Circuit, running along the site boundary. The area east of Exchange Drive is also
industrial zoned land largely developed.

The only notable vegetation on the pre-developed site were trees surrounding the
dwelling in the southwestern corner of the property. At the time of this report the site has
been cleared of all structures and vegetation.

The site is located within the Cardinia Planning Scheme and is zoned Industrial 1 (INZ1).
Land to the north, west and east of the site have largely been developed as industrial
estates with land to the south remaining as undeveloped farmland zoned as Green
Wedge (GWZ1).

1.2. Development Proposal

Broadly, the proposal is for redevelopment of the subject site in accordance with the
submitted plans and documents. The site proposes to develop 9 No. industrial lots of
sizes ranging from 1336m? to 2.715ha. All lots will front onto surrounding roads and
there is therefore no internal road network included as part of the development. The
proposed layout is shown in Figure 1 below and in more detail in Appendix A.
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1084 Koo Wee Rup Road, Pakenham

Figure 1: Proposed subdivision plan (Source: KLM Spatial)

1.3. Staging

The development is to be constructed in 3 No. stages as follows:

» Stage 1 — a single large lot 2.715ha in size in the northern part of the site spanning the
full width between Koo Wee Rup Road and Exchange Drive,

 Stage 2 — 4 No. lots of sizes ranging from 1336m?to 1569m? in the southeastern corner
of the site facing Exchange Drive,

» Stage 3 — 4 No. lots of sizes ranging from 1384m? to 9598m? along the southern
boundary and southwestern corner facing Greenhills Road.

The strip of land along the western boundary R1 was reserved for the construction of a
service lane along Koo Wee Rup Road which has since been completed. Assess to
Stage 1 will be from the service lane along Koo Wee up Road and Exchange Drive, with
access to Stage 2 from Exchange Drive. Access to Stage 3 will be from Greenhills Road.
Road pavement stubs exist for short lengths from Koo Wee Rup Road and Exchange
Drive which are linked by a gravel road currently closed to traffic. Construction of this
roadway will be required prior to the completion of Stage 3.
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1084 Koo Wee Rup Road, Pakenham

1.4. Key Development Parameters

The key project parameters for assessment of Civil Engineering matters are as
summarised in Table 1 below:

Table 1: Key project parameters

Item Description Value
1 Land Area (ha) 6.02*
2 Number of Dwellings / Lots 9

3 Development Density (lots / Ha) 0.67
4 Length of Roads / Service Corridors N/A

5 Topography Characteristics Level
6 Land Subject to Flooding / Inundation No

7 Land Subject to MWC Drainage Scheme | Yes

*Land area excluding road reserve parcels along Koo Wee Rup Road (R1) and
Greenhills Road
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1084 Koo Wee Rup Road, Pakenham

Site Levels

2.1. Topography

The subject site is generally level with its lowest point located along the southern
boundary approximately 100 metres west of the intersection of Greenhills Road and
Exchange Drive. Overland flows from both existing and developed conditions follow
Greenhills Road for a distance of around 730m to the east of Exchange Drive where the
road reverts to a single lane gavel road with open Melbourne Water drain which
ultimately discharges to Deep Creek.

The land falls approximately 1.9 metres across its Koo Wee Rup Road frontage and 0.7
metres across its Greenbhills Road frontage from Koo Wee Rup Road to the existing low
point. The site grade is approximately 1 in 120 across the Koo Wee up Road frontage
and 1 in 200 across the Greenhills Road frontage to the low point.

As noted in Section 1.1, the site has been cleared of all structures and vegetation. A pe-
developed topographical view of the site is shown in Figure 2 below. A full copy of the
topographical survey of the pre-developed site is attached as Appendix B.

Figure 2: Site topography (Source: Nearmap — May 2025)

2.2. Bulk Earthworks

The proposed design will require minor modification of surface levels to provide level
building sites for each lot. As the site will remain generally sloping down towards
Greenhills Road and Exchange Drive frontages of the site, major bulk earthworks are
not envisaged or deemed required for the site.

To address the site levels and coordination with surrounding road levels, it is proposed
to undertake minor earthworks to grade the site to allow sufficient freeboard to the lots
to allow the passage of flows to the road frontages.

2.3. Road Grading

The proposed design will require modification of surface levels to provide level building
sites for each lot and connect into existing road levels at the front and rear boundaries
of the site. As the development lots mostly front onto existing roads this will be generally
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achieved by minor earthworks to the site to ensure the passage of overland flows to the
roads as discussed in Section 2.2. The lots contained in Stage 3 however front onto a
section of Greenhills Road that is not yet constructed. This section of road will be
constructed in conjunction with this development and will be graded sufficiently to allow
for the passage of flows from the adjoining lots and connect to the existing road
pavement stubs at Koo Wee Rup Road and Exchange Drive.
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1084 Koo Wee Rup Road, Pakenham

Existing Drainage Conditions

3.1. Flooding and Inundation

The land is not known to be prone to inundation or flooding events. The zoning for the
site and surrounding area is shown in Figure 3 below along with the site’s proximity to
nearby Melbourne Water drains and the outfall to Deep Creek. Note that the land
immediately south of Greenhills Road is under a Land Subject to Inundation Overlay
(LSIO) which extends along the southern side of Greenhills Road past Deep Creek for
a distance of around 2km. The area to the east of the site has already been developed
as an Industrial estate with the area further east under a Floodway Overlay (FO).

Figure 3: Site zoning with nearest LSIO along Deep Creek (Source: Vicplan)

3.2. Main Drainage

The subject land is located within the MWC Drainage Scheme (DS) No. 1601 — Deep
Creek South

Main drainage infrastructure for the site is partly constructed, including past the site. The
MW Scheme assets run from the low point along the unconstructed part of Greenhills
Road described in Section 2.1. This asset is a DN675mm pipe running along the
northern side of Greenhills Road which increases to DN825mm at Exchange Drive. The
constructed portion of MW Scheme pipe runs for around 840 metres along Greenbhills
Road and services existing lots and terminates at the end of the constructed portion of
road where it discharges to an open drain heading further east along the unbuilt portion
of road. This in turn follows the road for another 240m before crossing under the road,
heads a further 180m along the southern side of the road before turning southeast for
200 metres to outlet into Deep Creek. An extract of MW Drainage Scheme 1601 is
shown in Figure 4 below, and in more detail in Appendix E:
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Figure 4: MW Drainage Scheme 1601 — Deep Creek South (Source: Melbourne Water)

The constructed portion of the MW Scheme Drain is identified in Figure 4 as the section
of DN675mm/DN825mm pipe between the points X1A and X2. Extension of this
drainage will be provided to service lots 8 and 9 as shown in Figure 1. The constructed
piped system has been designed to accommodate flows from the developed industrial
estate, including the area of the subject site. The network is therefore deemed to be of
sufficient capacity to allow direct connection of the individual lots as outlined in Section
3.3.

Downstream of the constructed portion of Greenhills Road, the MW drain passes to an
existing open channel that continues along an unbuilt portion of the roadway to the east
of point X2 in Figure 4. The channel runs for around 230 metres along the northern side
of an unsealed track in Greenhills Road before passing through a short culvert to the
southern side of the road. The drain continues for another 180 metres before heading
southeast to Deep Creek.
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The existing open channel also caters for discharge from an existing
DN1200mm pipe that runs north adjacent the eastern edge of the industrial land. The
locations of the constructed MW pipes relative to the downstream channel are shown in
Figure 5 below. Land along the unbuilt portion of Greenhills Road is open farmland both
sides with the northern side part of Bald Hill Farm which is a demonstration farm owned
by South East Water.

Figure 5: Current Melbourne Water constructed drains and open channels — Greenhills Road to Deep Creek. (Aerial image:
Nearmap)

3.3. Legal Point of Discharge

The legal point of discharge (LPD) for this site is nominated by Cardinia Shire Council
as the Responsible Authority.

An LPD request has not been lodged with Council.

The LPD is anticipated to be individual to each lot in the subdivision following the
constructed drainage network as follows:

* Lot 1 will discharge to the existing DN600mm pipe crossing Exchange Drive located in
the southeastern corner of the lot.

* Lots 2-4 will discharge to the existing DN300mm pipes crossing Exchange Drive
located at the front of each lot.

* Lots 5-7 will discharge to the existing DN675mm MW pipe along Greenhills Road
located at the front of each lot

* Lots 8 and 9 will connect to the extension of the DN675mm MW pipe

Site drainage will be directed to the LPD in a detailed drainage design.
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3.4. Existing Drainage Infrastructure

As discussed in Section 3.3, lots 5-7 will connect to the existing MW Scheme drainage
and remaining lots will connect to the Council system. Council drainage infrastructure
servicing developments to the north and east of the site is constructed and runs via the
eastern side of Exchange Drive with pits and cross pipes to the western side providing
connection points to Lots 1-4. In each case there is a constructed pit located in the road
reserve along the frontage of each lot.

Augmentation of the existing drainage infrastructure will be limited to a short extension
of the MW DN675mm pipe at Greenhills Road to service lots 8 and 9. This extension
discussed in Section 3.2 will also cater for discharge from two existing pits located near
Koo Wee Rup Road that currently outlet to an open drain along the proposed roadway.
The length of pipe required between the outlet near Koo Wee Rup Road and the start
of the MW pipe is around 120m. Plans for existing Council and MW drainage systems
are included in Appendix D.
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1084 Koo Wee Rup Road, Pakenham

Drainage Strategy

4.1. Precinct Catchments

The site’s location in relation to surrounding developments, existing road networks and
the area’s natural topography has determined it is considered a single catchment with
no upstream catchment contributing to the post-development flow.

For estimating the minor and major runoff volumes the drainage system catchment of
6.02ha will be captured and conveyed through the site before discharge to Greenhills
Road. The minor and major event flows are discussed further in the sections below.

4.2. Minor Event Flows

Within the development, drainage of the minor flows shall be for the 10% Annual
Exceedance Probability (AEP) event as per the Engineering Design and Construction
Manual for Growth Areas (EDCM).

To address minor flow events, it is proposed to construct drainage infrastructure within
the sites that will connect to the existing pit and pipe system within Exchange Drive and
Greenhills Road adjacent the site with minor extension works as discussed in Section
3.2. An estimate for the 10% AEP runoff from the development at the downstream end
using the Rational Method is shown in Table 2 below:

Table 2: 10% AEP Rational Method estimate for runoff at 1084 Koo Wee Rup Road

Parameter Value

Catchment Area (ha) 6.02
Fraction Impervious 0.9
10% AEP Runoff Coefficient, C1o% 0.822
Time of Concentration, Tc (min) 19
10% AEP Rainfall Intensity for Tc, | (mm/h) 59.5
Runoff, Qio% (m3/s) 0.93

4.3. Major Event Flows

The major flows for a 1% Annual Exceedance Probability (AEP) event are to be
conveyed overland in accordance with Council & MWC design standards.

To address major flow events, it is proposed to allow gap flows to discharge from the
site and south along Exchange Drive and east along Greenhills Road and to the existing
drainage channel that flows into Deep Creek. The grading of existing Exchange Drive
and the constructed section of Greenhills Road already allow for the passage of gap
flows in this direction as they service adjoining developed properties. The design of the
currently unmade section of Greenhills Road adjacent the site will be carried out to cater
for the passage of gap flows from lots 6-9 to flow east along Greenhills Road, past
Exchange Drive and towards the channel to Deep Creek. Prior to discharge into Deep
Creek overland flows will split between the unmade road that continues east to Deep
Creek and the open channel that heads southeast. This is illustrated in Figure 6 below:
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Figure 6: Overland flow paths from site to Deep Creek (Aerial image: Nearmap)

An estimate of the 1% AEP runoff from the site using the Rational Method is shown in
Table 3 below:

Table 3: 1% AEP Rational Method estimate for runoff at 1084 Koo Wee Rup Road

Parameter Value

Catchment Area (ha) 6.02
Fraction Impervious 0.9
1% AEP Runoff Coefficient, C1% 0.986
Time of Concentration, Tc (min) 19
1% AEP Rainfall Intensity for Te, | (mm/h) 97.7
Runoff, Q1% (m?/s) 1.83

The 1% AEP gap flow is estimated from the difference between the 1% AEP flow and
10% AEP flow 1.83m?3/s —0.930m3/s = 0.90m?/s. PC Convey used to provide an estimate
of gap flow level at the most downstream section of the proposed development. This
assumed a cross section of the existing portion of Greenhills Road at Exchange Drive,
and the grade at that location, 1 in 400 with a conservative estimate of the 1% AEP gap
flow (0.90 m3/s). The section of Greenhills Road modelled assumed kerb and channel
on the northern side as is the case at present. The southern side has a shallow open
channel with grated pits in lieu of the standard EDCM pits on the northern side. The
results are summarised in Table 4 with full results in Appendix C.
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Table 4: PC Convey results — 1% AEP gap flow estimate

Parameter Value

Gap Flow (m3/s) 0.90

Road Grade 1in 400
Average Depth (m) 0.10
Maximum Depth (m) 0.28
Average Velocity (m/s) 0.55
Maximum Depth x Velocity (m?/s) 0.15
Average Depth x Velocity (m?/s) 0.05

The resultant cross section is shown in Figure 7 below:

Figure 7: PC Convey estimate of maximum gap flow

The section shown in Figure 7 models Greenhills Road based on a surveyed section
from the property boundary on the northern side to the open drain on the southern side.
Surface runoff at depth will spill into the low-lying green wedge land along the southern
boundary before inundating properties to the north.

The gap flow estimate is within the guidelines set by the Victorian Department of
Environment, Land, Water and Planning (DELWP) and the Melbourne Water Land
Development Manual for gap flow depth (dave) and average depth-velocity product (dave
X Vave) IN residential streets:

Maximum dave = 0.3m, Maximum dave X Vave = 0.35m?/s

4.4. Proposed Drainage Network

As discussed in Sections 3.2, 3.3 and 3.4 the site connections are proposed to be
catered for by existing MW and Council piped systems with a short extension along
Greenhills Road to service lots 6-9. Minor flows will be catered for by these piped assets
and via open channels to Deep Creek. Overland gap flows for major events will follow
Greenhills Road and the existing open drain to Deep Creek. The proposed drainage
network for the site is demonstrated in Figure 8 below. Existing Council pipes are shown
in red, MW Scheme pipes in blue and proposed additional pipes in green. Drainage
along Koo Wee Rup Road (Department of Transport) shown at left in orange which will
not be altered or connected to as part of the development.
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Figure 8: Existing and proposed drainage network. Existing Council pipes (red), Existing MW pipes (blue) and Proposed
augmentation (green) (Source: Nearmap)

The 10% AEP post-developed runoff estimates have been checked for each lot against
the capacity of the outlet pipe to check for adequate capacity. Existing pipe size and
grades were obtained based on survey and supplied as-constructed information. These
capacities are listed in Table 5 below:

Table 5: 1% AEP Lot runoff vs pipe capacity estimates

Lot Number Lot Area (ha) Pipe Outlet 10% AEP Runoff Pipe Capacity

Diameter (mm) (m3/s) (m3/s)

1 2.7 600 0.369 0.488

2 0.157 300 0.028 0.078

3 0.157 300 0.028 0.105

4 0.157 300 0.028 0.106

5 0.133 300 0.024 0.084

6 0.138 675" 0.454* 0.506*

7 0.801

8 0.801

9 0.959

*Lots 6 — 9 are proposed to connect to a common 675mm pipe which is constructed past Lots 6 and 7 and
will be extended to Lots 8 and 9

The pipe capacity summary in Table 5 shows that the existing pipe connections have
sufficient capacity for the 10% AEP discharge.
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1084 Koo Wee Rup Road, Pakenham

Water Quality

5.1. Water Quality Requirements

The site is located within the MW Drainage Scheme (DS) No. 1601 — Deep Creek South.
The permit requires that stormwater quality measures are applied to this site in
accordance with the Clause 44 of the State Environmental Protection Policy (SEPP).

To meet minimum SEPP requirements, developments should meet the Best Practice
Environmental Management Guidelines for Urban Stormwater, available from CSIRO
Publishing.

Best practice stipulates the following outcomes for both construction, and post-
construction phases of the project:

The Deep Creek South DS nominates stormwater quality treatment downstream of the
site with a regional asset. This is a future wetland-retarding basin located adjacent to
Deep Creek (WL2 as shown in Figure 4 and in Appendix E) currently not constructed. It
is therefore recommended to provide onsite treatment for the for the proposed
development prior to discharge to the existing system. This is proposed to be in the form
of a Gross Pollutant Trap (GPT) for each individual lot installed prior to connection to
the downstream pipe network.
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6.0 Preservation of Existing Waterways

This development does not have direct proximity to existing waterways as part of the
internal drainage solution or proposed outfall infrastructure for the site

Preservation of the natural ecology of waterways is fundamental to an assessment of
the overall impact of development on the water cycle.

The following conditions will be implemented to ensure water way health is maintained
or enhanced:

- Construction phase protection to the waterway will be ensured through the
implementation of a Site Environmental Management Plan approved by the
relevant authorities and implemented by the contractor outlining appropriate
measured to avoid contamination or degradation of the waterway during
construction activities.

To this extent, the proposed development makes ample provision for existing waterway
health.
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1084 Koo Wee Rup Road, Pakenham

Conclusion

This report demonstrates the principles by which the proposed development can be
provided with drainage infrastructure to cater for both major and minor flow events once
developed. This statement enables the responsible authority to issue a Planning Permit,
granting permission for the development proposal, subject to permit conditions for
further detailed documentation of the proposed design solutions.

7.1. Registered Engineers Statement

This advice has been authorised by a Registered Engineer in accordance with The
Professional Engineers Registration Act 2019.

Andrew Scanlon — Water Resources Engineer
B.Eng (civil)/B Sc; MIEAust;
NER 9785967
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Development Proposal
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Appendix B

Topographic Site Survey
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IMPORTANT NOTE

I This plan/digital information is prepared for Campbell Construction
\ Developments from a combination of field survey and existing records for

the purpose of designing and developing the land and should not be
No.1100 used for any other purpose.

/ KOO-WEE-RUP ROAD

UNDERGROUND SERVICES
Underground utility services shown hereon have been identified in
accordance with Australian Standard 5488-2013 and summarised below.

No.48 QL-D is very low accuracy with an unspecified horizontal and vertical
EXCHANGE DRIVE accuracy. QL-D information does not involve any field verification or
direct measurements and as such can only considered to be a broad
B indication of the location and type of utility.

QL-C is low accuracy with a specified horizontal accuracy of +300mm
and an unspecified vertical accuracy. QL-C is compiled from field
measurements or direct observations of the utility at a specific location.
The location of the utility between the observed location can only be
considered to be a broad indication of the location and type of utility.
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No.47 observed. No Non-Destructive Digging has occurred to validate the
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QL-A is high accuracy with a specified horizontal and vertical accuracy of
+50mm. QL-A refers to verifying the asset from direct observation, but
may not identify the internal structure or content of the asset.
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The survey date provided in this plan represents the last day a KLM
Spatial surveyor was on site to perform field measurements. Any
additional servicing works completed after this date cannot be
represented on this plan.

SEE SHEET 2
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prior to any critical design or commencement of works. This should be
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All dimensions and survey marks shown on this Plan should be
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construction and site works.
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authorship of KLM Spatial to be noted on that plan and a statement that
the information has not been altered.
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PROJECT: 12692.00 - 1084 Koo Wee Rup Rd
Greenhills Rd Gap Flow - Existing Road
Print-out date: 30/07/2025 - Time: 9:36
Data File: 12692 Gap Flow Est Existing Section.dat

1. CROSS-SECTION:
13.48-9

13.37—

13.26—

13.15—

13.04—

12.92 T T T T T T T T T 1
0.0 2.7 5.4 8.1 10.8 13.5 16.2 18.9 21.6 24.3 27.0

2. DISCHARGE INFORMATION:

100 year (1%) storm event
1080 Koo Wee Rup Rd

Total discharge = 0.9 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 0.900 cumecs

3. RESULTS: Water surface elevation = 13.204m
Grade =1in 400

LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK  CROSS-SECTION
Discharge (cumecs): 0.00 0.95 0.00 0.96
D(Max) = Max. Depth (m): 0.00 0.28 0.08 0.28
D(Ave) = Ave. Depth (m): 0.00 0.10 0.04 0.10
V = Ave. Velocity (m/s): 0.00 0.56 0.19 0.55
D(Max) x V (cumecs/m): 0.00 0.16 0.01 0.15
D(Ave) x V (cumecs/m): 0.00 0.06 0.01 0.05
Froude Number: 0.00 0.56 0.31 N/A
Area (m"2): 0.00 1.72 0.02 1.73
Wetted Perimeter (m): 0.00 17.31 0.48 17.78
Flow Width (m): 0.00 17.26 0.47 17.73
Hydraulic Radius (m): 0.00 0.10 0.04 0.10
Composite Manning's n: 0.000 0.019 0.030 N/A
Split Flow? - - - Yes
4. CROSS-SECTION DATA:
LEFT HAND POINT RIGHT HAND POINT
SEGMENT NO. CHAINAGE (m) R.L. (m) CHAINAGE (m) R.L. (m) MANNING'S N

1 0.000 13.483 1.480 13.450 0.012

2 1.480 13.450 6.032 13.169 0.030

3 6.032 13.169 6.334 13.045 0.012

4 6.334 13.045 6.610 13.089 0.012

5 6.610 13.089 12.047 13.243 0.013

6 12.047 13.243 16.712 13.091 0.013

7 16.712 13.091 18.403 13.005 0.012

8 18.403 13.005 19.101 12.924 0.025

9 19.101 2824y v12.02 Beta (c AR § Zoftware 13.083 0.025

10 20.782 13.0830py s licensed o W gpial 13.129 0.025

11 25.297 13.129 27.000 13.400 0.030
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Surrounding Drainage Infrastructure Information
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Appendix E

MWC Drainage Scheme Map
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Whilst every effort has been taken in collecting, validating and
providing the attached data, Melbourne Water Corporation takes no
representation or guarantees as to the accuracy or completeness of
this data. Any person or group that uses this data does so at its own
risk and should make their own assessment and investigations as to
the suitability and/or application of the data. Melbourne Water
Corporation shall not be liable in any way to any person or group for
loss of any kind including damages, costs, interest, loss of profits or
special loss or damage, arising from any use, error, inaccuracy,
incompleteness or other defect in the data. Please note that as
schemes develop and Melbourne Water Corporation receives additional
information, the conceptual/indicative advice contained herein may
become outdated.

Melbourne Water Corporation is providing our indicative assets
information and is not be used as the basis of future design and
expects that the appointed engineering consultant will perform their
own calculations as part of requirements for their development.
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