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Glossary of terms

Alphabetical list of terms and abbreviations used in report

AHD Australian Height Datum
A common national surface level datum approximately corresponding to mean sea level.
AEP Annual Exceedance Probability. Probability of a flood event occurring in any year
Authorities Organisations responsible for the supply and management of sewer, water, gas, electricity and

telecommunications, roads and transport

BPEMG Best Practice Environmental Management Guidelines

BWCo Beveridge Williams & Co Pty Ltd

CMA West Gippsland Catchment Management Authority

Client Jelaryl Pty Ltd, Barry Hollands, Pak Ridge Investments Pty Ltd, Pearsondale Heights Pty Ltd,
Martin Bailey

Council Wellington Shire Council

IDM Infrastructure Design Manual

LSIO Land Subject to Inundation Overlay

NTWL Normal Top Water Level

Q0% Storm water flow generated from 20% AEP storm event

Qi% Storm water flow generated from 1% AEP storm event

Qgap Flow difference between Q% and Qi% storm event

SBRB Sediment Basin/Retention Basin

WSUD Water Sensitive Urban Design
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1 INTRODUCTION

Beveridge Wiliams has been commissioned by a consorfium of clients to prepare a Stormwater Management Strategy
(SWMS) for a South Wurruk Development Plan, based on the Sale, Wurruk and Longford Structure Plan (August 2010).
The total site area is approximately 146 ha and as stated in the Structure Plan, ‘opportunity exists for establishment of
urban residential and some rural residential development to form a complete neighbourhood that is infegrated with
the existing urban area and local facilities'. It is infended to subdivide the land to form 1,256 lots.

This SWMS report is intended to provide a conceptual drainage strategy for the development plan. The strategy aims
to retain post-development stormwater runoff to pre-development level, to meet stormwater quality Best Practice
Environmental Management Guidelines (BPEMG) to the satisfaction of West Gippsland Catchment Management
Authority (WGCMA), Wellington Shire Council (WSC) and other relevant authorities.

1.1 Site Overview

The proposed development plan is located in Wurruk, 1.3km west of Sale and predominantly bound by Settlement
Road on the south east and Princes Highway on the north. There are currently two existing residential areas adjacent
to the subject site, Sovereign Estate to the west and Park Ridge Estate on the eastern side. There is also an existing
heritage site (Kilmany Park Heritage Estatfe) in the southern west corner of the development plan area. Refer to Figure
1 for the location plan and Figure 2 for the Site Analysis Plan.

The overall site is largely characterised by paddocks with scattered trees and plantings, and some flood prone land
area to the south. There are some existing water bodies surrounding the site as shown in Figure 2.
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Figure 1: Site Aerial Plan (Not to Scale) (Source: NearMap)

The subject site is currently zoned Low Density Residential, however the Sale, Wurruk and Longford Structure Plan
highlights for some higher density residential development to the northern half of the site.
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Figure 2:. Site Aholysis Plan (Not to Scdlé)

1.2 Topography

The overall subject site has varying topographical features throughout the area with plateaus and steep escarpments.
The contours generally fall from north to south direction (Refer to Figure 3 below for Site Topography Plan).
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On the northern part, aridgeline extends through the centre of the site with several high points across the site. The land
around this consists of undulating terrain, with areas of steep gradient as well as some flat open spaces further towards
the middle section of the site.

The southern part of the site is much flatter with some low points and drainage basins, falling fowards to the floodplains
area further to the south, where the land is covered by a Land Subject to Inundation Overlay (LSIO).
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1.3 Surface Water & Drainage

As previously mentioned, the site topographical map shows a series of highpoints that form a major ridge line through
the middle of the northern part of the subject site. This resulfing in two opposing drainage paths on either side of the
ridge line. Surface drainage water on the western part of the ridgeline flows towards northwest direction while on the
eastern part of the ridgeline flows fowards east and south east directions (Refer to Figure 3 above).

Surface water on the middle part of the site generally flows in a southern direction where the low points are located.
Drainage water on the southern part (south of Kilmany Park Mansion) generally runs towards to the south, where the
floodplain (LSIO) area is located.
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2 DESIGN INTENT

2.1  Proposed Development

The proposed indicative residential development plan, with total area of approximately 146 ha'is to form 1,256 lots. This
will comprise of standard (540m?2 net lot average), general (600-1,000m?2) and low (>2,000m?) residential density lots
(Refer to Figure 4 below and Appendix A). The standard and general lots are predominantly located on the northern
and eastern half of the site. The low density lots are located in the south-western portion of the site.

This preliminary development layout will also include an oval and a few reserve and drainage reserve areas. The
proposed road network will be designed to minimise traffic flow whilst maintaining simple and direct access for local
residents.
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2.2  Proposed Stormwater Management Strategy

The main objectives of this SWMS are to satisfy the requirements from Council and CMA, which include the following:
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e Confrolling the rate of the 1% AEP stormwater runoff for the post development peak flows to pre-development
levels
e Providing stormwater tfreatment to meet the best practice management guidelines

® Ensuring there is no increased stormwater volume on the downstream lagoon and pumping costs, and a
review of the proposed stormwater quality infrastructure to ensure the impacts of increase volume are
addressed, as per the updated South Wurruk Stormwater Plan 2016

For stormwater quantity management, it is proposed to indicatively provide 3 stormwater detention basins throughout
the subject site. Each of these basins will be located on the lowest point of each of the designated sub-catchment
within the site.

For stormwater quality management, it is proposed to provide 3 sediment basins located within the stormwater
retardation basins, rainwater storage tanks on each property, as well as benefits from the proposed stormwater
harvesting scheme improving stormwater treatment results.

Details of both stormwater quantity and quality management are discussed in Sections 5 and 6.

Assessment of stormwater volume impact from the development was undertaken through a water balance model
and this is further discussed in Section 7. A stormwater harvesting and re-use scheme is proposed for directing additional
runoff volumes to neighbouring farm properties to reduce the impact on southern properties already experiencing
flooding impacts.

11 | South Wurruk Stormwater Management Strategy w



3 HYDROLOGY

For the hydrology and overall catchment assessment of the proposed development sites, a runoff routing model was
developed using the RORB program to determine the design flows for the pre-developed and post-developed
scenarios. The internal flows of the site have been assessed for both the pre- and post-development conditions.

3.1 RORB Modelling

The pre-developed catchment of the site, including the contributing external catchment, was produced as shown in
Figure 5. The corresponding catchments and fraction imperviousness are shown in Table 1. The post-developed
catchment plan of the site, including the contributing external catchment, was produced as shown in Figure é. The
corresponding catchments and fraction imperviousness are as per Table 2.

Both pre- and post-developed catchments were updated from previous revisions to include the flow discharging from
the lagoon. This was to produce a more accurate representation of the combined flows discharging from the lagoon
and proposed development and ensure there were no negative impacts on downstream landowners.
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Figure 5: Pre-Developed Catchment Plan (Not to Scdle}
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Table 1: Pre-Developed Catchment Plan - Fraction Imperviousness

CATCHMENT FRACTION IMPERVIOUSNESS
A-B 0.1
C(ex) — D(ex) 0.15
E 0.1
Flex) - G(ex) 0.15
H 0.1
I{ex) — J(ex) 0.15
K-0O 0.1
External 0.3
[ | | i E &
._i External : R Flex)
| Ba6Tha | 1209ha .
_\ 8.50 ha
T 5 ’L —i ij o
L He—f_
_ BT iy 671 ha |
Vv
7.58 ha

\_—i s, M09 oveRy oo i 0
050 ha W " HGOC‘O;, = N -
i 4.49 ha [, B2 5.16 ha
’;’ S
T
1046 ha \}/"'{. 930 ha

Figure é: Post-Developed Catchment Plan (Not to Scale)

10.54 ha |\ \.3
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Table 2: Post-Developed Catchment Plan - Fraction Imperviousness

CATCHMENT FRACTION IMPERVIOUSNESS
A-B 0.6
C(ex) - D(ex) 0.15
E 0.6
F(ex) - G(ex) 0.15
l{ex) — J(ex) 0.15
K 0.15
L-P 0.6
Q-R 0.6
S 0.5
T-X 0.3

The Rational Method was utilised to determine the existing flow conditions for the 1% AEP storm event. This is provided
in Appendix B. This peak flow was then used to cdlibrate the RORB model using ARR2016, Ensemble Method. The

temporal patterns, IFD data and losses were obtained from the ARR Data Hub website. The parameters for the RORB
model are outlined in Table 2.

Table 3: RORB Input Parameters

PARAMETER PRE-DEVELOPED POST-DEVELOPED
ke 2.14 2.72
dav 0.92 km 1.17 km
m 0.8 0.8
IL 19.00 mm 19.00 mm
CL 3.00 mm/hr 3.00 mm/hr

The results of the 1% and 20% AEP pre-developed flow from the RORB model are shown in Table 3, and the results are
provided in Appendix C.
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Table 4: Pre-developed peak flows for varying AEP (m3/s)

OUTFALL NW OUTFALL LAGOON OUTFALL SE OUTFALL SOUTH TOTAL FLOW
(CATCHA)  (CATCHB-G,I-K)  (CATCH B-L) (CATCH M-O,
EXTERNAL)
18% AEP flow 0.37 m3/s 1.62 m3/s 1.75m3/s 2.66 m3/s 4.00 m3/s

(6 hr storm event)
(Temporal Pattern 8)
1% AEP flow 1.40 m3/s 5.44 m3/s 5.71 m3/s 9.43 m3/s 14.54 m3/s
(2hr storm event)
(Temporal Pattern 25)

The results of the 1% and 20% AEP post-developed flow from the RORB model are shown in Table 4, and the results are
provided in Appendix D.

Table 5: Post-developed peak flows for varying AEP - undetained (m3/s)

OUTFALL NW OUTFALL OUTFALL RB OUTFALL SE OUTFALL TOTAL
(CATCH A) LAGOON SE (CATCH B-G, SOUTH FLOW
(CATCH B-G, (CATCH L-P) 1-P) (CATCH Q-X,
1-K) EXTERNAL)
18% AEP flow 1.25 m3/s 0.96 m3/s 3.46 m3/s 3.72m3/s 5.32 m3/s 10.20 m3/s

(1.5 hr storm event)
(Temporal Pattern 9)
1% AEP flow 2.62 m3/s 3.66 m3/s 7.56 m3/s 8.42 m3/s 15.87 m3/s 26.31 m3/s

(1 hr storm event)
(Temporal Pattern 23)

3.2  Sub-surface Drainage (20% AEP)

The Legal Point of Discharges for the subject site will be to existing open channel on the east, existing floodplain area
on the south and existing drainage system on the north-western corner (Refer to Figure 6).

The subsurface drainage networks for the development will convey all pipe flows to these discharge points, via the
proposed water quality freatment facilities located within the proposed retarding basins throughout the site. The pipe
networks will be adequately sized to convey the 20% AEP flows through the network.

3.3 Subject Site Overland Flow

The Qgap post-developed overland flow from the proposed site will be discharged to the future development site to
the east and south via the proposed subdivisional roads (Refer to Figure 7).
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Gap flow, which is the difference between the 1% AEP and 20% AEP post developed flows, was determined using the

RORB calculations provided in Appendix D. The results are shown in Table 6.

Table é: Peak flows within critical road reserves for varying AEP (m3/s)
20M RR 20M RR 30M RR SWALE 1 SWALE 2
(CATCH Q-R) (CATCH L-P) (CATCH Q-§, (CATCH (CATCH Q-R,
EXTERNAL) EXTERNAL) EXTERNAL)
18% AEP flow 1.78 m3/s 2.05 m3/s 3.72m3/s 4.89 m3/s 4,53 m3/s
(1.5 hr storm event)
(Temporal Pattern 9)
1% AEP flow 4.13 m3/s 4.58 m3/s 11.67 m3/s 10.88 m3/s 12.73 m3/s
(1 hr storm event)
(Temporal Pattern 23)
Gap Flow 2.35 m3/s 2.53 m3/s 7.95m3/s 5.99 m3/s 8.20 m3/s
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The gap flow in the road reserve of 20m width, Catchment L-P (location shown in Figure 7), is expected to be 2.53 m3/s.

The Qgap overland flows through the site achieves 146mm freeboard with a minimum nature strip grade of 1 in 14. This
is shown in a PC Convey check that was done for the site and is shown in Figure 8 and Appendix F. Therefore, a 5Smm
high batter is required at the front of lofs.

The average velocity (Vav) of 0.94 m/s x average depth (Dav) of 0.20 mis 0.19 m2/s, which is less than 0.35 m2/s. The
average depth of 0.20 mis less than 0.30 m. The gap flow is therefore within WGCMA flood safety criteria.

PROJECT: 1400147-PC Convey-20mRR (Catch L-P)
Print-out date: 16/09/2021 - Time: 3:57
Data File: 1400147-PC Convey-20mRR (Catch L-P).dat

1. CROSS-SECTION:

0.55-

f EEBOARD = 146mm | <

0.44—

0.33—

0.22

0.11—

0-00 ] 1 ] 1 T 1 1 T T
-10.0 -8.0 5.9 3.9 1.8 0.3 23 44 6.4 85 10.5

2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 2.53 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 2.530 cumecs

3. RESULTS: Water surface elevation = 0.370m

High Flow Channel grade = 1 in 200, Main Channel / Low Flow Channel grade = 1in 200.

Figure 8: PC Convey Assessment for 20m Road Reserve (Not to Scale)

The flow in the road reserve of 30m width, Catchment Q-S, External (location shown in Figure 7), is conservatively
assumed fto be 11.67 m3/s. This the 1% AEP flow. This is because the overland flow upstream is conveyed via swales,
and it is not confirmed whether the piped network will discharge into the swales located upstream or continue to be
piped. This will be confirmed at Functional Design.

Due to the large flows being conveyed within the road reserve, and the road reserve being located within the low-
density development, a 12 m wide swale was included to ensure lots achieve freeboard. The swale was designed as
per the swale properties outlined in Table 7, and the nature strip grade to achieve freeboard was 1 in 20. This is shown
in a PC Convey check that was done for the site and is shown in Figure 9 and Appendix F. The location of the swale is
not fixed and can be placed on either side of the road, or alternatively within a median splitting the road into a dual
carriageway. The exact arangement of the road reserve will be determined from further engineering design and
considerations during the stage design.
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The maximum depth within the road reserve component is 0.17 m, therefore the average depth is less than 0.30 m. The
flow within the road reserve is therefore within WGCMA flood safety criteria.

PROJECT: 1400147-PC Convey-20mRR (Catch L-P})
Print-out date: 16/09/2021 - Time: 3:54
Data File: 1400147-PC Convey-30mRR with Swale.dat

1. CROSS-SECTION:
0454 FREEBOARD = 155mm

=

0.20—

=0.05—

=0.30—

-0.55—

-0.80 T T ¢ .
-20.0 =17.0 =13.9 -10.9 -7.8 -4.8 -1.7 1.4 44 7.5 10.5

2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 11.67 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 11.67 cumecs

3. RESULTS: Water surface elevation = 0.260m

High Flow Channel grade = 1 in 200, Main Channel / Low Flow Channel grade = 1 in 200.

Figure 9: PC Convey Assessment for 30m Road Reserve (Not to Scale)

The flow in Swale 1 (External catchment — location shown in Figure 7), is conservatively assumed to be 10.88 m3/s. This
is the 1% AEP flow, as it is not confirmed whether the External catchment will discharge directly into the swales or low
flow will be conveyed in the underground drainage network. This will be confirmed at Functional Design.

The overland flow achieves 300mm freeboard with a swale that has a depth of 1.3m and top width of 15m. The overall
drainage reserve width is also 15m. This is shown in a PC Convey check that was done for the site and is shown in Figure
10 and Appendix F. The swale properties are provided in Table 7.
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PROJECT: 1400147-PC Convey-Swalel
Comment

Print-out date: 16/09/2021 - Time: 4:53
Data File: 1400147-PC Convey-Swale1.dat

1. CROSS-SECTION:
1.30

1.04—

0.78—

0.52—

0.26—

2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 10.88 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 10.88 cumecs

3. RESULTS: Water surface elevation = 1.000m

High Flow Channel grade = 1 in 160, Main Channel / Low Flow Channel grade =1 in 160.

Figure 10: PC Convey Assessment for Swale 1 (Not to Scale)

The flow in Swale 2 (Catchment Q-R, External — location shown in Figure 7), is conservatively assumed to be 12.73 m3/s.
This is the 1% AEP flow, as it is not confirmed whether the External catchment will discharge directly into the swales or
low flow will be conveyed in the underground drainage network. This will be confirmed at Functional Design.

The overland flow achieves 300mm freeboard with a swale that has a depth of 1.3m and fop width of 15m. The overall
drainage reserve width is also 15m. This is shown in a PC Convey check that was done for the site and is shown in Figure
11 and Appendix F. The swale properties are provided in Table 7.
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PROJECT: 1400147-PC Convey-Swale2
Comment
Print-out date: 16/09/2021 - Time: 5:14
Data File: 1400147-PC Convey-Swale2.dat

1. CROSS-SECTION:
1.30

1.04—

0.78—

0.52—

0.26—

0.00: T T T T T T T T T

2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 12.73 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 12.73 cumecs

3. RESULTS: Water surface elevation = 1.000m

High Flow Channel grade = 1 in 160, Main Channel / Low Flow Channel grade = 1 in 160.

Figure 11: PC Convey Assessment for Swale 2 (Not to Scale)

The swales within drainage reserves / easements have been sized accordingly to convey the gap flow with 300mm
freeboard. The swales within the road reserve have been sized to convey the gap flow with 150mm freeboard. Their
properties are shown in Table 7.

Table 7: Swale properties

DEPTH SIDE SLOPE CHANNEL BED TOP WIDTH BASE WIDTH FREEBOARD
SLOPE
30m RR Swale 1.0m 1in5 1in 200 11.5m 1.5m 0.15m
Swale 1 1.3m 1in5 1in 160 15.0m 20m 0.30m
Swale 2 1.3m 1in5 1in 160 159 m 2.90m 0.30m

Catchment B & E discharge through The Ridge Estate, which is located east of the proposed development. An
easement is located within Lot 30 to convey the overland flow from The Ridge, which also includes the flow from
Catchment B & E within the proposed development. The design plans and location of the easement are shown in
Figure 12 and Figure 13, and the design plans are included in Appendix G.
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The flow that is to be conveyed with the easement is combined flow from Catchment B and Catchment E, which is
4.66 m3/s. This can be conveyed completely within a 1200 dia. drainage pipe with a grade of 1in 30. 1in 30 is the
existing slope within Lot 30. Inlet pits at the low point (CH305.79) will be adequately sized to capture the gap flow.

asement within Lot 30 to convey
overland flow from The Ridge.
urrently only contains 450 dia. pipe

LAYOUT PLAN
SCALE 11000

Figure 13: The Ridge Estate located east of proposed development (2 of 2) (Not to Scale)
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3.4 Sizing of Detention Storages

The sizing of the sediment basin retarding basins (SBRB's) has been governed by the storage required to retard the
flows back to predeveloped. Each of the SBRB's have been sized with 1 in 5 batter slopes to the NTWL. The detained
peak flows are provided in Table 8, and the indicative retarding basin properties of the SBRB's have been provided in
Table 9. The indicative locations are shown in Figure 14.

Table 8: Detained peak flows for varying AEP (m?3/s)

OUTFALL NW OUTFALL LAGOON OUTFALL SE OUTFALL SOUTH TOTAL FLOW
(CATCHA) (CATCH B-G, I-K) (CATCHB-G, I-P) (CATCH Q-X,
EXTERNAL)
18% AEP flow 0.27 m3/s 1.34 m3/s 1.89 m3/s 1.96 m3/s 3.99 m3/s
(4.5 hr storm event)
(Temporal Pattern 5)
1% AEP flow 0.95 m3/s 4.70 m3/s 5.91 m3/s 7.53 m3/s 13.65 m3/s
(2 hr storm event)
(Temporal Pattern 28)
Table 9: Indicative Retarding Basin properties of SBRB’s
LOCATION  STORAGEREQ'D SURFACE AREA DEPTH BATTER SLOPES OUTFALL ARRANGEMENT
(1% AEP FLOOD (TOP OF BANK) (TOP OF BANK)
LEVEL)
SBRB NW 2,670 m3 3,510 m2 1.2m 1in5 2 x 525mm @ pipe
(subject to detail design)
SBRB SE 13,700 m3 13,220 m2 20m 1inb 2 x 525mm @ pipe
(subject to detail design)
SBRB South 27,000 m3 18,570 m2 1.7m 1in5 2 x 900mm (W) x 2100mm
(H) BC
(subject to detail design)
TOTAL 43,370 m?

The above peak flows and detention storage volumes results indicate that the 1% AEP post development peak flows

can be detained to the pre-development level by providing a total detention storage of 43,370 mé.
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SBRB NW

SBRB SE

s

Figure 14: Indicative Location of SBRB's (Not to Scale)
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4 STORMWATER QUALITY MANAGEMENT

Stormwater quality treatment objects requires all developments to provide minimum best-practice water quality
freatment. The current standard according to the Urban Stormwater Best Practice Environmental Management
Guidelines (BPEMG) are:

e 70% removal of the Total Gross Pollutant Load (Litter);
e 80% removal of Total Suspended Solids (TSS);

o 45% removal of Total Phosphorous (TP); and

e 45% removal of Total Nitrogen (TN).

Stormwater quality modeling was conducted using MUSIC (Model for Urban Stormwater Improvement
Conceptualisation) for the proposed development site.

The layout of the MUSIC Model is shown in Figure 15 below and results of the MUSIC model are shown in Table 10. The
proposed treatment will be 3 sedimentation basins located within the base of retarding basins, 2-kL rainwater tanks
installed at each lot for re-use, as well as utilizihg the existing 40 ML Kilmaney Park dam as part of a stormwater
harvesting system to irrigate surrounding farm land. The proposed stormwater harvesting scheme (Section 5.2) will
receive flows from the SBRB South and is included in the model to assess the benefit to the overall freatment train.
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Figure 15: MUSIC Model Layout
Table 10: MUSIC Model Results
SITE TREATMENT % REMOVAL BPEMG TARGET % REMOVAL
Total Suspended Solids 86.2 80
Total Phosphorous 70.9 45
Total Nitrogen 49.5 45
Gross Pollutants 96.3 70

As shown in Table 10, the proposed treatment train can meet the best practice BPEMG standard. Details of the
sedimentation basins are shown in Table 11. Location of the sediment basins are shown in the previous Figure 14.
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Table 11: Indicative Sediment Basin Properties of SBRB’s

LOCATION SEDIMENTATION BASIN TOTAL DRAINAGE RESERVE
AREA AREA
SBRB NW 200 m?2 6,900 m?2
SBRB SE 400 m? 16,070 m?
SBRB South 200 m? 24,330 m?
TOTAL 800 m? 47,300 m?

A total drainage reserve area of approximately 47,300 m2for the proposed SBRB's, and 2-kL rainwater tanks for each
Lot will be required to provide stormwater treatment for the development site, as well as the conversion of the existing
dam to the south-west into a stormwater harvesting and irrigation freatment as supplementary treatment. Please note
the drainage reserve area is dictated by the retarding basin storage volume required.

The design of the sedimentation basins will be in accordance with the specific technical details contained in the design
and construction sections within the WSUD Technical Manual. The detailed designs of these WSUD assets have not yet
been completed and these will be submitted to Council and CMA during the detailed design phase of the project.
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5 STORMWATER VOLUME/WATER BALANCE ASSESSMENT

A Water Balance model was undertaken to assess the increase in the volume of runoff to the existing dam located o
the external south of proposed SBRB south. This was to ensure that is no increase in the volume offsite as the
downstream receiving waterway is constrained by a levee downstream of Bristows Lane.

5.1 Water Balance

A MUSIC model was created using the proposed development site (excluding Catchment A which discharges to the
NW), and 2-kL rainwater tanks provided for each Lot within those catchments. Rainfall data for this cafchment was
available from 1954-2010. The period 1991-2000 was chosen as this was the period that had a 10-year average
closest to the total average of 1954-2010 (ensuring that no excessively wet / dry period were selected).

The re-use requirements of the lotfs were:

e New residential (>735 m?2) = 0.275 kL/house/day

e New residential (350 — 735 m?) = 0.22 kL/house/day
(Source: DELWP IWMS Preliminary Assessment Method_Oct 15)

The results of the flux files are shown in Table 12. The calculations are provided in Appendix H.

Table 12: Flux calculations for Development Site

LOCATION PRE-DEVELOPED POST-DEVELOPED
Rainfall 77.6 ML/year 328 ML/year
Water usage - 66.3 ML/year
Volume discharging from site 77.6 ML/year 261.7 ML/year
Difference post-developed volume to 184.1 ML/year
pre-developed volume

As shown in Table 12, the increase in rainwater volume discharging fo the south is 184.1 ML/year. In order to ensure
no negative impacts on the downstream landowners, this excess volume will be potentially diverted to the existing
dam located adjacent to the Kilmany Park Heritage site and be pumped and used for irrigation. The location of the
existing dam is shown in Figure 16.

Kilmany Park
Marision.™

40mL Kilmany Park Re-use Dam:

Constructed 2016

Figure 16: Existing dam located adjacent to Kiimany Park Heritage site

26 | South Wurruk Stormwater Management Strategy 4



5.2  Stormwater Harvesting System

Kilmany Park is a working dairy farm that utilises significant amounts of water irrigating a 56 hectare laser graded area
on the west side of Reid Drive and paddocks on the south side of the development plan area. It also supplies
numerous cattle tfroughs spread across the overall farm. The proposed development plan will only lead the loss of a
small part of the farm to residential lots.

The current sources of irrigation supply for the farm are:

o stormwater runoff from farmland within the development plan area the adjoining estates to its west. This
stormwater is presently collected and directed to a 40ML reuse dam to the south of Kilmany Park via open
channels in the southern portion of the farm adjacent to Setflement Road. The location and nature of this
dam can be seenin Figures 16 & 17;

e water taken from the Thomson River under a 555 ML/year right. This water is pumped to a dam at the
southwest corner of Reid Drive and the Princes Highway via a 250mm pipe running through existing
easements. This dam and the pumping station that feeds water to the series of irigation channels running
through the 56 hectares of laser graded paddocks can be seen in Figures 18 & 19. The pumping station at
the Thomson River that feeds the Kilmany Park Farm can be seen in Figure 20; and,

e 0 422.4 ML/year groundwater licence.

Figure 16: Aerial photfo showing the location of the existing farm re-use dam located to the south of the Kilmany Park
Mansion
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Figue 17: Photo showing the existing southern Kilmany Park reuse dam to the south of the Kilmany Park Mansion and
the pumping system that presently sends water to sprinkle irrigators in the southern portion of the farm
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Figure 18: Aerial photo showing the location of the existing farm re-use dam located at the southwest corner of Reid
Drive and the Princes Highway
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iure 19: Photo sowin the Th existing farm —se dam located at the southwest cmer of Reid Drive and the
Princes Highway and the pumping statfion that sends water from it to the irrigation channels

A e 195"
ST A

e . 1 g 1 3 Ao
ation at the Thomson River via which the 550ML water right allows the pumping of
water to Kiimany Park Farm via a 250mm underground pipe

Figure 20: Photo of the pumping st

Cpraic
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In order to ensure that there are no negative impacts on the downstream landowners as a result of the proposed
development, the excess 184.1ML/year volume created by it will be diverted to the existing reuse dam located to
the south of the Kilmany Park Homestead via existing channels in the southern portion of the farm. From there it will
be pumped north to allow its use for irrigation across both the 56 hectare site on the west side of Reid Drive that is
used for grazing as part of the Kilmany Park dairy farm and other parts of the farm.

This outcome has the potential to reduce the amount of water extracted from the Thomson River under the 555ML
water license, allowing that water to be returned as environmental flow. It will also be feasible for excess water from
the estate to be returned to the Thomson River through the irrigation pipe if there is excess by modifying it fo allow
water to flow back to the river via a gravity feed. The alignment along which water will be pumped between the
southern reuse dam and the dam at the southwest corner of the Princes Highway and Reid Drive is shown in Figure
22.
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ey

Figure 22: Map showing how stormwater will be directed from the southern retarding basin to the existing southern re-
use dam and then pumped north to allow irrigation on the Kiimany Park dairy farm

Figure 23 shows how the full stormwater harvesting system will operate with respect to the location of floodplains,
imgated paddocks, adjoining developments and the existing infrastructure on the Thomson River.
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Figure 23: Map showing how the stormwater harvesting system will operate within the existing irrigation system on the
Kilmany Park dairy farm

Discussions were also had with Council regarding the potential integrated water management benefits to the
proposed sports fields if the harvested stormwater is used for irigation there as well. However, Council expressed that
they do not wish to implement a stormwater re-use scheme for the fields, and to exclude them from any stormwater
harvesting scheme. Hence, all of the excess runoff will be used by the Kilmany Park farm.

The following works will be required to facilitate this stormwater harvesting system:
e The pump af the southern reuse dam be modified and relocated the location shown in Figure 23;
e 2kilometres of pipe be laid along the alignment shown in Figure 23 to allow water to be pumped between
the 40ML reuse dam and the 15ML dam at the southwest corner of Reid Drive and Princes Highway;
e Modifications be made to the supply pipe from the Thomson River to allow it to also act as an outlet pipe to
take excess flow back to the river when storage is at capacity on the Kilmany Park farm.
These materials and works will become an item in the Developer Contribution Plan to ensure fair distribution of costs
amongst the estates benefitting from the capacity to harvest and reuse excess stormwater.

The result of the modifications to the irrigation system to allow the use of the excess runoff from the proposed
development plan area will be:
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A reduction in the amount of water pumped from the Thomson River under licence by an average of 184
ML/year; and,

Prevention of external properties to the south of the development plan area from being negatively impacted
by additional stormwater outfall volumes from the proposed development; and,

e Areduction in the extent of stormwater freatment required in Council assets.
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6 CONCLUSION

This report has provided a drainage management strategy for the proposed South Wurruk Development Plan. The
strategy provides a methodology for the management of stormwater on the subject site, which would result in:

Construction of drainage assets to meet the likely requirements of West Gippsland CMA and Council, including
1% AEP capacity road reserves and underground drainage for the 20% AEP storm event as required;

Volumes of stormwater detention requirements of 45,780 m3 will be required to detain the proposed
development site. This volume will be contained within the proposed 3 retarding basins located throughout
the site, to cater for the designated sub-catchment areas;

Stormwater quality freatment system required to meet BPMEG standard will be 3 sedimentation basins, 2-kL
rainwater tanks to service each Lot, and a stormwater harvesting scheme including a 40 ML storage to irrigate
neighbouring farm land. The sediment basins will be located within the proposed retarding basins;

Installation of a pump & irrigation to remove the excess volume that is discharged into the existing dam
(located to the external south of proposed SBRB south), to negate any negative impacts to native flora and
fauna and neihbouring properties with additional volume runoff generated by future development.

The above strategy can be implemented and all WGCMA and Council's development requirements can be
achieved, with no net effect on the downstream properties.

BEVERIDGE WILLIAMS & CO PTY LTD

Prepared by Reviewed by
Jacqueline Woodlock Lola Nurhalim
Water Resources Engineer Senior Water Resources Engineer

Approved for issue by

Chris Curnow
Project Manager
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APPENDIX A: INDICATIVE SUBDIVISION PLAN
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APPENDIX B: RATIONAL METHOD CALCULATION

Appendix | South Wurruk Stormwater Management Strategy w‘



120¢/v0/LT

Mol4 padojanag-aid ‘e

SIX

|dwiS-poyIaIl [euoney-£yT00YT\POYIBIN [euoney\s1aayspeaids\iepm \uonesljdde Suluozal ynunm - LT00rT\e3ed sqor\:

D 2UIWISIBP 0} SIUBWIYDIED JO SEDIE DAINIRYS WNS 9 (2]9e1 anjeA u 235) 15| umop doup Wouy JuswydIed Jo adA} 92eJNS 3SO0YD €
snolnsadwl uolloely auIwWI1ap 01 A1o8a1ed JusWYIIR) 3S00YD) S (24191A1/2418 A1) 2uBWIYD1E) JO 2do|s adelane Jaiul z
(eH) uawydie) Jo ealy Jaiu3 v uawWydIe) Jo Yy18ua| 3saduo) Jajug T
3]qeL snolAteduw| Uoljoe.] 0F 09
POYISN |euonEY Y7BYV ZT'HT pue TTpT uonenby YBYY 'S uonenby
_ o1 iy — 0 p101 i1
09¢ (f=D)x010+/*60="D Voo o Voo B
Yt _ 5 . - T X N e =17 X010 =
rx P §2— 1, )8€100+10=1D
: 8uisn pale|ndjen D : Suisn paiejnajed 01D : uisn Asadwi oeu4 pa1ydiam 1 3uisn pajejnaje) oL
L0TTT 0L'St ¥87°88 TEE0 0ST'0 LT°99 LT°99 TIvdNy 08€'99C TV.10L
0L'sy 8¢'88 87’88 T€E0 TEE0 0ST°0 STO0 LT99 L1°99 |BjUSWUOIIAUY - [BINY TIvdNy 08€'99C [Huswyd3e) s
s/ w Jy/ww el el sulw sulw sulw el
: - - . owﬁ b} Sw Y parysiom | 4 parajes , . . (¢1.04) fuoBored - Juswye)
oot 00T I 21
adA uawiydje;
o] | vs v pa’jes induj |enuey paiejnajed 2L paw3ps induj [enuepy 2L paigindiey L I ¥ 418D ealy
9 vs v € 4 T 1NdNI
020000 910000~ 8910°0- LSTY9°0- S0S88°€ _ 00T _ + JBdA WY
4 2 P 2 q e
BUETRITIE ) [ ales ] : uoned’o]
HY _ g £62008T ‘0N qoF|
SNOILVINDTVI MOT4 INIINdOT3AIA-IHd :palgns
(1S3IM) Yy1oN apA|D ‘peoy uosdwoy] SZTZ '8 due] SYUwWS S/TT :309l0ud suolle|naje) moj4 padojanag-aid
stoz/z0/0t | aseq| ajewp|oo aualD




APPENDIX C: PRE-DEVELOPED RORB RESULTS
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APPENDIX F: POST-DEVELOPED RORB RESULTS (WITH RB)

Appendix | South Wurruk Stormwater Management Strategy w‘



PROJECT: 1400147-PC Convey-20mRR (Catch P)
Print-out date: 26/04/2021 - Time: 5:22
Data File: 1400147-PC Convey-20mRR (Catch P).dat

1. CROSS-SECTION:
0.50—

EBOARD = 160mm
0.40—

0.30—

0.20—

0.10—

ooc T L] L) T U 1 1] T U 1
-10.0 -8.0 -5.9 -3.9 1.8 0.3 23 4.4 6.4 8.5 10.5

2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 2.13 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 2.130 cumecs

3. RESULTS: Water surface elevation = 0.310m

High Flow Channel grade = 1 in 200, Main Channel / Low Flow Channel grade = 1in 200.

LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK CROSS-SECTION
Discharge (cumecs): 0.00 213 0.00 213
D(Max) = Max. Depth (m): 0.00 0.31 0.00 0.31
D(Ave) = Ave. Depth (m): 0.00 0.16 0.00 0.16
V = Ave. Velocity (m/s): 0.00 1.02 0.00 1.02
D(Max) x V (cumecs/m): 0.00 0.31 0.00 0.31
D(Ave) x V (cumecs/m): 0.00 0.17 0.00 0.17
Froude Number: 0.00 0.80 0.00 0.80
Area (m"2): 0.00 2.09 0.00 2.09
Wetted Perimeter (m): 0.00 12.93 0.00 12.93
Flow Width (m): 0.00 12.79 0.00 12.79
Hydraulic Radius (m): 0.00 0.16 0.00 0.16
Composite Manning's n: 0.000 0.021 0.000 0.021
Split Flow? - - - No
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 -10.000 0.470 -8.500 0.440 0.013
2 -8.500 0.440 -3.800 0.150 0.035
3 -3.800 0.150 -3.650 0.000 0.013
4 -3.650 0.000 -3.350 0.040 0.013
5 -3.350 0.040 0.000 0.152 0.015
6 0.000 0.152 3.350 0.040 0.015
7 3.350 0.040 3.650 0.000 0.013
8 3.650 0.000 3.800 0.150 0.035
9 3.800 0.150 8.500 0.440 0.013
10 8.500 0.440 10.000 0.470 0.035
11 10.000 0.470 10.500 0.500 0.035

PC-Convey V12.10B (C) Integrity Software
This copy is licensed to: Beveridge Williams



PROJECT: 1400147-PC Convey-30mRR (Catch S)
Print-out date: 26/04/2021 - Time: 5:24
Data File: 1400147-PC Convey-30mRR (Catch S).dat

1. CROSS-SECTION:

0.70 FREEBOARD = 51mm /D
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2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 8.19 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 8.190 cumecs

3. RESULTS: Water surface elevation = 0.590m

High Flow Channel grade = 1 in 200, Main Channel / Low Flow Channel grade = 1in 200.

LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK CROSS-SECTION
Discharge (cumecs): 0.00 8.19 0.00 8.19
D(Max) = Max. Depth (m): 0.00 0.59 0.00 0.59
D(Ave) = Ave. Depth (m): 0.00 0.30 0.00 0.30
V = Ave. Velocity (m/s): 0.00 1.04 0.00 1.04
D(Max) x V (cumecs/m): 0.00 0.61 0.00 0.61
D(Ave) x V (cumecs/m): 0.00 0.31 0.00 0.31
Froude Number: 0.00 0.60 0.00 0.60
Area (m"2): 0.00 7.88 0.00 7.88
Wetted Perimeter (m): 0.00 26.27 0.00 26.27
Flow Width (m): 0.00 26.12 0.00 26.12
Hydraulic Radius (m): 0.00 0.30 0.00 0.30
Composite Manning's n: 0.000 0.030 0.000 0.030
Split Flow? - - - No
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 -15.000 0.641 -13.500 0.611 0.013
2 -13.500 0.611 -3.800 0.150 0.035
3 -3.800 0.150 -3.650 0.000 0.013
4 -3.650 0.000 -3.350 0.040 0.013
5 -3.350 0.040 0.000 0.152 0.015
6 0.000 0.152 3.350 0.040 0.015
7 3.350 0.040 3.650 0.000 0.013
8 3.650 0.000 3.800 0.150 0.013
9 3.800 0.150 13.500 0.611 0.035
10 13.500 0.611 15.000 0.641 0.013
11 15.000 0.641 15.500 0.700 0.035

PC-Convey V12.10B (C) Integrity Software
This copy is licensed to: Beveridge Williams



PROJECT: 1400147-PC Convey-24mRR (Catch R)
Print-out date: 26/04/2021 - Time: 5:35
Data File: 1400147-PC Convey-24mRR (Catch R).dat

1. CROSS-SECTION:
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2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 6.53 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 6.530 cumecs

3. RESULTS: Water surface elevation = 0.470m

High Flow Channel grade = 1 in 100, Main Channel / Low Flow Channel grade = 1in 100.

LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK CROSS-SECTION
Discharge (cumecs): 0.00 6.57 0.00 6.57
D(Max) = Max. Depth (m): 0.00 0.47 0.00 0.47
D(Ave) = Ave. Depth (m): 0.00 0.24 0.00 0.24
V = Ave. Velocity (m/s): 0.00 1.33 0.00 1.33
D(Max) x V (cumecs/m): 0.00 0.62 0.00 0.62
D(Ave) x V (cumecs/m): 0.00 0.32 0.00 0.32
Froude Number: 0.00 0.86 0.00 0.86
Area (m"2): 0.00 4.94 0.00 4.94
Wetted Perimeter (m): 0.00 20.55 0.00 20.55
Flow Width (m): 0.00 20.40 0.00 20.40
Hydraulic Radius (m): 0.00 0.24 0.00 0.24
Composite Manning's n: 0.000 0.029 0.000 0.029
Split Flow? - - - No
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 -12.000 0.515 -10.500 0.485 0.013
2 -10.500 0.485 -3.800 0.150 0.035
3 -3.800 0.150 -3.650 0.000 0.013
4 -3.650 0.000 -3.350 0.040 0.013
5 -3.350 0.040 0.000 0.152 0.015
6 0.000 0.152 3.350 0.040 0.015
7 3.350 0.040 3.650 0.000 0.013
8 3.650 0.000 3.800 0.150 0.013
9 3.800 0.150 10.500 0.485 0.035
10 10.500 0.485 12.000 0.515 0.013
11 12.000 0.515 12.500 0.550 0.035

PC-Convey V12.10B (C) Integrity Software
This copy is licensed to: Beveridge Williams



APPENDIX G: FLUX FILE RESULTS
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Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Total [ML/yr]

Jan-91
7.010

Feb-91
5.115

Mar-91
5.853

Apr-91
6.300

May-91
6.519

Jun-91
6.871

Jul-91
7.607

Aug-91
7.607

Sep-91
7.361

Oct-91
7.607

Nov-91
5518

Dec-91
5.491

Jan-92
3.918

Feb-92
6.085

Mar-92
6.225

Apr-92
5.861

May-92
7.446

Jun-92
7.361

Jul-92
7.361

Aug-92
7.607

Sep-92
7.361

Oct-92
7.607

Nov-92
7.361

Dec-92
7.607

Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Average for Jan [ML/yr]
7.607 7.607 7.138 7.199 5.421 2.890 7.169 7.328 6.329
Feb-93 Feb-94 Feb-95 Feb-96 Feb-97 Feb-98 Feb-99 Feb-00 Average for Feb [ML/yr]
6.871 6.871 5.149 4.847 3.283 5.789 6.871 1.186 5.207
Mar-93  Mar-94  Mar-95 Mar-96  Mar-97 Mar-98 Mar-99  Mar-00 Average for Mar [ML/yr]
7.386 7.607 5.872 6.134 5.755 2.208 5.593 0.004 5.264
Apr-93 Apr-94 Apr-95 Apr-96 Apr-97 Apr-98 Apr-99 Apr-00 Average for Apr [ML/yr]
4.436 6.897 6.894 7.361 2.029 5.178 4.863 4.457 5.428
May-93  May-94 May-95 May-96 May-97 May-98 May-99 May-00 Average for May [ML/yr]
5.412 5.867 7.353 5.858 6.812 3.319 5.584 4.614 5.878
Jun-93 Jun-94 Jun-95 Jun-96 Jun-97 Jun-98 Jun-99 Jun-00 Average for Jun [ML/yr]
6.066 4.833 7.361 4.769 5.287 6.490 5.424 4.440 5.890
Jul-93 Jul-94 Jul-95 Jul-96 Jul-97 Jul-98 Jul-99 Jul-00  Average for Jul [ML/yr]
6.949 2.995 7.607 7.607 4.846 7.607 3.505 6.239 6.232
Aug-93 Aug-94  Aug-95 Aug-96  Aug-97  Aug-98  Aug-99 Aug-00 Average for Aug [ML/yr]
6.655 2.995 7.607 7.607 5.798 7.057 4.908 5.473 6.331
Sep-93 Sep-94 Sep-95 Sep-96 Sep-97 Sep-98 Sep-99 Sep-00 Average for Sep [ML/yr]
7.361 6.214 6.214 7.361 6.009 6.730 3.866 7.302 6.578
Oct-93 Oct-94 Oct-95 Oct-96 Oct-97 Oct-98 Oct-99 Oct-00 Average for Oct [ML/yr]
7.607 7.119 7.119 4.344 5.090 7.607 6.981 7.607 6.869
Nov-93 Nov-94 Nov-95 Nov-96 Nov-97 Nov-98 Nov-99 Nov-00 Average for Nov [ML/yr]
7.361 7.361 7.361 6.210 6.068 7.361 5.264 5.575 6.544
Dec-93 Dec-94 Dec-95 Dec-96 Dec-97 Dec-98 Dec-99 Dec-00 Average for Dec [ML/yr]
5.856 7.070 7.607 5.587 5.690 6.969 5.727 2.973 6.058
Post-dev water usage [ML/yr]= 66.278

Post-dev rainwater falling (from Post Dev MUSIC model - discharge south & SE) [ML/yr]= 328.000
Post-Dev rainwater discharged into lagoon [ML/yr] = 261.722

Pre-dev rainwater discharged into lagoon (from Pre Dev MUSIC model) [ML/yr] = 77.600

Post-dev excess rainwater discharge into lagoon [ML/yr] = 184.122



