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Glossary of terms

Alphabetical list of terms and abbreviations used in report

AHD Australion Height Datum

A common nafional 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 supply and management of sewer, water, gas, electricity and
telecommunications, roads and transport

BPEMG Best Practice Environmental Management Guidelines

BWCo Beveridge Wiliams & Co Pty Ltd

Client Helen McMillan, Noreen Brand, Kelly Callah

Council Wellington Shire

DSS Drainage Services Scheme

Qio Stormwater flow generated from 10% AEP (1 in 10 year) storm event.
Qioo Stormwater flow generated from 1% AEP (1 in 100 year) storm event.
Qgap Flow difference between Qio and Qioo storm event.
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1 INTRODUCTION

Beveridge Williams has been commissioned by Helen McMillan, Noreen Brand, Kelly Callah to prepare a Stormwater
Management Strategy (SWMS) for a proposed development located at Friends, Wiliams, Hoopers and Willung Roads
Rosedale. The total site area is approximately 75.84 ha and is proposed to be developed into 85 residential lofs.

This SWMS is intended to provide sufficient evidence that the stormwater discharges from the proposed development
can meet stormwater Best Practice Environmental Management guidelines (BPEMG) and that stormwater discharging
from the proposed development shall be to the satisfaction of West Gippsland Catchment Management Authority
(WGCMA), Wellington Shire Council and other stakeholders.

1.1 SITE OVERVIEW

The existing site is a large low-density rural residential area located approximately 1.5 km south of the fownship of
Roseddale. It is bounded by Wiliams Road to the north, Friends Road to the west, Willung Road to the east and Hoopers
Road to the south. Along the eastern boundary, there is a property which is not part of the current site extents (refer to
Figure 1). The site contains several residential properties and associated driveways as well as various dams, however it
is primarily vacant land. Additionally, Blind Joe Creek is located approximately 500 m west of the site. The site locality
is displayed in Figure 1.

The site is covered by an easement for the regional outfall sewer that crosses the central part of the site, as shown in
Figure 3.

-~

Friends, Williams, Hoopers and Willung Road Created By: Raghav Rana
Date: 26/08/2021

Figure 1: Site Locality
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2 EXISTING CONDITIONS
2.1 TOPOGRAPHY AND DRAINAGE

The site grades in a northerly direction, with a slope of approximately 1 in 80. The site has an external catchment to the
south which drains into the site. Site surface water flow follows topographic conditions and is expected to flow from
south to north, eventually draining offsite info vacant land.

Site topography and surface water drainage is shown in Figure 2.

Legend

=== Site Boundary

—— 1 m Contours

* Overland Flow

Points of Interest

@ High Point - 30 m AHD
@ Low Point - 20 m AHD

Friends, Williams, Hoopers and Willung Road Created By: Raghay Rana @

Date: 26/08/2021

Figure 2: Surface Water Flow Direction
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3 DESIGN INTENT
3.1 PROPOSED DEVELOPMENT

The preliminary proposal of the development site intends to develop the site into 85 lots, with an average size of 8,541
m?2 and associated internal road network. The indicative development plan is presented in Figure 3 and Appendix A: .
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Paul Jackson & Helen McMillan, Kelly Mattews, Noreen Brand =
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Beveridge Indicative Subdivision Plan
m Williams Frinds Road, Willam Road, Hoopers Road, Wilng Road, Rosdale DRAFT

Figure 3: Indicative Development Layout
The area allocation is presented in Table 1.

Table 1: Proposed Development Summary

Land Use Areqa
Residential Lots 72.600 ha
Roads 3.241 ha
Total 75.841 ha

3.2 PROPOSED STORMWATER MANAGEMENT STRATEGY

The site does not currently fall into any drainage schemes. Once developed, the fall across the site is assumed to follow
the existing natural features of the site. To manage stormwater quantity, it is proposed that rainwater tanks are used as
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storage to cater for the additional flows due to development of the site. Stormwater quantity management is further
discussed in Section 4. To manage stormwater quality, rainwater tanks and swales are suggested. Stormwater quality
management is further discussed in Section 5.
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4 STORMWATER QUANTITY MANAGEMENT

4.1 CATCHMENT AREAS
4.1.1 PRE-DEVELOPED CATCHMENTS

The pre-developed catchments were delineated using the best available elevation data from the Elevation
Information System (ELVIS). The site has a considerable upstream catchment of approximately 107.2 ha. It is assumed
that there are no culverts underneath Hoopers Road, hence the upstream catchment discharges to site predominantly
via sheet flow. There are three inferred outlet points along the northern boundary of the site (refer to Figure 4).

The predeveloped catchment plan and flow paths are shown below in Figure 4.

Legend

= Site Boundary
— 1 m Contours
# Overland Flow

Friends, Williams, Hoopers and Willung Road Created By: Raghav Rana @

Date: 27/08/2021

Figure 4: Pre-Developed Catchment Plan (Not to scale)

The post developed catchments delineated are based on the indicative subdivision plan (refer to Figure 3). It is
assumed that the external southern catchments remain unaltered, and that these flows will still enter the site. Given
the indicative subdivision plan, there are four outflet points in the post developed scenario (refer to Figure 5).
Additionally, sub-catchment M has been separated out, as this offsite area is not being altered as part of the
development. Catchments F, G, J and K will have flow redirected to the two internal roads, whereas catchments L, M,
N, H and | will flow in a northerly direction through each respective sub catchment.

The post development catchment plan is shown in Figure 5.
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Legend

— Site Boundary

* Overland Flow

—— Lot Boundaries

Post Dev Sub Catchments
A

s

Clc

Friends, Williams, Hoopers and Willung Road

Figure 5: Post-Developed Catchment Plan (Not fo scale)

4.2 HYDROLOGY

RORB modelling was utilised to calculate the stormwater runoff flows for both the pre- and post-developed conditions
using the Australian Rainfall & Runoff 2019 (AR&R) methodology. Input rainfall data was obtained from the online
datahub and Bureau of Meteorology (BoM) websites.

Calibration of the predeveloped RORB model (refer to Figure 4 for catchment plan) was conducted against results
obtained using the Regional Flood Frequency Estimation (RFFE) and rational methods. These results are attached in
Appendix B. Various kc calculations were trialled and the results of the calibration are presented in Table 2. Given the
size of the total catchment (1.88 km2) and as well as a conservative measure (greater flows compared to the ratfional
method), the predeveloped RORB model was calibrated against the RFFE. As such the VIC MAR<800 mm calculation
for kc was selected, to establish a flow of 16.40 m3/s for the total catchment. This value is within 16% of the RFFE result
and therefore deemed suitable and appropriate for the purposes of further modelling.

Table 2: Pre Developed RORB Model Calibration

Location Rational RFFE RORB (VIC MAR RORB (Aerial RORB (Pearse et.
<800 mm) Equation) al.)
Total 9.62 m3/s 14.2 m3/s 16.48 m3/s 5.04 m3/s 10.81 m3/s
catchment
Kc - - 0.74 3.01 1.28
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The post developed RORB model was established on the basis of the indicative subdivision plan (refer to Figure 3) and
the post development catchment plan (refer to Figure 5). The change in sub catchment layout is also accompanied
by changes in the fraction impervious (f. imp). Within the predeveloped scenario, all sub catchments were given a f.
imp of 0.1 due to the predominantly vacant nature of the land. In the post-developed scenario, external sub-
catchments (A-E and M) maintained a f. imp of 0.1, however due to the planned development the internal sub
catchments were given a f. imp of 0.15. This assumes that all lots have residential properties of 500 m2 and associated
driveways, and takes into account the two internal roads traversing the site. This is displayed in Table 3.

Table 3: Post Developed Catchment Areas and Corresponding f. imp

Sub Area (Ha) Post Developed - f. imp
Catchment

A-E 107.14 0.1
F 12.55 0.15
G 12.15 0.15
H 5.84 0.15
[ 6.07 0.15
J 16.31 0.15
K 11.97 0.15
L 6.59 0.15
M 4.25 0.15
N 5.42 0.15

To calibrate the post developed RORB model, the kc parameter was changed to maintain the kc/d.ave ratio as per
the pre developed model. The parameters for both models are presented in Table 4.

Table 4: RORB Input Parameters

Parameter Pre-Developed Post-Developed
d.ave 1.02 0.98
Kc 0.74 0.71
m 0.8 0.8
IL (mm) 22 22
CL (mm/hr) 3.6 3.6
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The results of the RORB modelling are presented below in Table 5 and aftached in Appendix C.

Table 5: 1% AEP Peak Flows

1% AEP Flow Pre Developed Post Developed
(Undetained)

Total Catchment 16.48 m3/s (1.5 hr) 16.64 m3/s (1.5 hr)

4.3 DETENTION REQUIREMENTS

Boyd's method was used to determine the storage requirement of 864 m3 to detain the 1% AEP peak post development
flow back to pre development levels (refer to Table 5). This total storage volume was then spread out over 85 lofs,
therefore requiring 10 m3 of storage at each lot. This will ideally be done using rainwater tanks. Detailed calculations
are provided in Appendix D.

4.4 SUBJECT SITE OVERLAND FLOW

Overland flow from the site will be directed via the roads for the central portion of the site (catchments F, G, J and K)
with the outer portions following natural topographical conditions (catchments L, M, N, | and H). Ultimately the site
will continue to discharge to the vacant land abutting the northern boundary of the site. The proposed overland flow
path is presented in Figure 6.
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Figure é6: Site Overland Flow Path
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4.5 GAP FLOW - PC CONVEY ASSESSMENT

Given that the site will not have any subsurface drainage, and flows are to be conveyed using roadside swales, the
gap flow is the same as the 1% AEP flow. The gap flow results af the locations highlighted in Figure é are presented in
Table é. Note that Point A and B are equivalent to the flows at Outlet 2 and 3 respectively, this is done as a conservative
measure. The results below are from the original RORB model which includes the external catchments.

Table 6: Gap Flow Results

Location 1% AEP
Point A 7.41 m3/s (1.5 hr)
Point B 6.60 m3/s (1.5 hr)

The above results (Table é) indicate that Point A would have the highest expected gap flow, therefore a PC convey
assessment was completed at this location. As this location has the largest peak gap flow it would also be expected
to provide the most conservative results. The PC convey assessment of a 20 m road reserve with a conservative
longitudinal slope of 1in 200, has the capacity to contain a peak gap flow of 7.41 m3/s as well as satisfy the flood safety
criteria. A typical cross section is shown below in Figure 7 and the calculation results is included in Appendix E.

For the road pavement area only, the average velocity (Vav) x average depth (dav) is 0.16 m2/s, which is less than
0.35 m?/s, the dav of 0.16 m is less than 0.30m and the Vav of 0.99 m/s is less than 1.5 m/s. The gap flow is therefore
considered to be within flood safety criteria. Note that these values are for the road section only and do not include
the swales.

To further accommodate for the gap flow, further filing of the lots may be required to achieve 300 mm freeboard.

0.80-f————T FREEBOARD = 50mm

0.64—
0.48—
0.32—
0.16—
0.00

-10.0

Figure 7: PC Convey Result - Gap Flow at Point A for a 20 m Road Reserve with Swales (Typical Section)
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5 STORMWATER QUALITY MANAGEMENT

It is a Victorian Government requirement that quality of stormwater runoff from the proposed development meets the
Urban Stormwater Best Practice Environmental Management Guidelines (BPEMG), which are required under Clause
56 of the Victorian Planning Provisions (VPP). The targets are:

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

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

e 45% removal of Total Nitfrogen (TN).

This site will meet the water quality treatment requirements through the use of rainwater tanks and roadside swales. An
indicative layout for these assets is shown in Figure 8 and resulfs in Table 7. As mentioned previously it is assumed that
each lot has a 500 m? residential dwelling. It should be noted that internal site catchments H, I, L and N do not
confribute flows to the roadside swales.

Figure 8: Stormwater Quality Assets

Table 7: MUSIC Modelling Results

Target Reduction Reduction Achieved
Gross Pollutants 70.0% 87.0%
Total Suspended Solids (TSS) 80.0% 75.5%
Total Phosphorus (TP) 45.0% 54.5%
Total Nitrogen (TN) 45.0% 45.8%
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Although the results indicate that the suspended solids reduction is under target, the other two pollutant loads meet
best practice. The MUSIC model only included the internal roadside swales as a conservative measure, however
existing roadside swales that receive flows from the lots along the edges of the development will in reality improve
the results greater than those listed in Table 7.

Due to the conservative approach in the modelling and the unreasonable need for additional freatment measures
that would otherwise be needed to increase the sediment removal result, it is considered that the stormwater
tfreatment arrangement for such a low denisity site is reasonable.

Details of the tfreatment assets are provided below in Table 8. Note that the rainwater tank volume is for tfreatment
only, the 10 kL (10 m3) storage as determined in Section 4.3, is additional to the 10 kL reuse. In total the tanks will
require a combined volume of 20 kL.

Table 8: Stormwater Quality Assets

Swale Value Rainwater Tank Valve
Number of Swales 5 Number of Tanks 85
Base Width 1.0m Volume (freatment only) 10 kL
Top Width 4m

Depth 0.5m

Baftter 1in3
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6 CONCLUSION

This report has identified an overall drainage management strategy for the proposed development site located at
Friends, Williams, Hoopers and Willung Roads Rosedale. The strategy provides a Stormwater Management Strategy that
is constructible and implementable. The strategy covers the following investigations:

e The 20% AEP post-developed flow from the site will be detained to pre-developed levels via onsite detention
rainwater tanks. 10 m3 of storage within each lot will be required.

e Stormwater quality freatment from the proposed development will be catered by four roadside swales and
rainwater tanks on each lot. The tanks will require at least 10 kL reuse capacity.

¢ To manage both stormwater quantity and quality each lot will require a combined 20 kL of storage within
rainwater tanks, split between reuse and detention with an outlet set halfway up the tank.

The above strategy can be implemented, and all Council's development requirements can be achieved in line with
the regulatory requirements for both Council and CMA.

BEVERIDGE WILLIAMS & CO PTY LTD

Prepared by Reviewed by
Raghav Rana Aram Manjikian
Water Resources Engineer Manager Water Resources Engineering

Approved for issue by

Chris Curnow

Project Manager
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APPENDIX A: INDICATIVE DEVELOPMENT PLAN
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APPENDIX B: RFFE AND RATIONAL METHOD
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Client: 0.00 [Date: | 30.08.2021
Pre-Developed Flow Calculations Project: Friends Road Rosedale
Subject: PRE-DEVELOPMENT FLOW CALCULATIONS
Job No: 2100603 [By: | RR
Location : Traralgon | Coefficients
a b c [¢] e f g
ARl Year : 100 | 4.03822 -0.68446 -0.06823 0.00755 0.00428 -0.00008 -0.00014
INPUT 1 2 3 4A 5A 6
Area Catchment Catchment Type Calculated Tc Manual Input Selected Tc . Calculated Manual Input Selected Ae YAe !
Catchment Tc Selected f, Weighted f, C [« [o 100
Category (For Fp) - - -
ha mins mins mins 100 100 ha ha mm/hr
Total Site 187.290 RURAL1 Rural - Environmental 57.88 57.88 0.1 0.100 0.318 0.318 59.58 59.578 58.14
TOTAL 187.290 RURAL1 57.88 57.88 0.100 0.318 59.578 58.14 9.621

Tc Calculated using :

t, =0.76x A°%

Equation 5.4 AR&R

Weighted Frac Imperv using :

3

Atotal

) +[ fareaz >

Aareaz
Atotal

)

K:\Jobs Data\2100603 - Friends, Williams, Hoopers & Willung Roads, Rosedale\_Wat\Spreadsheets\Rational Method\2100603-Friends RoacaRBt& Daivivletrentftsy

C10 Calculated using :

Ci0=01+00133(9, —25
Co=09x f +Chox(1—f)

Equation 14.11 and 14.12 AR&R

Q Calculated using :

Rational Method

30/08/2021
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Results | Regional Flood Frequency
Estimation Model

®95% Limit @Flow @ 5% Limit
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> 15
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10
5
0
50 20 10 5 2 1
AEP (%)
AEP Discharge Lower Confidence Limit (5%) Upper Confidence Limit (95%)
(%) (m3/s) (m3/s) (m3/s)
50 2.10 1.02 4.30
20 4.10 2.08 8.09
10 5.88 2.96 1.7
5 7.95 3.94 16.2
2 11.3 5.40 23.6
1 14.2 6.66 30.6
Statistics
Variable Value Standard Dev
Mean 0.443 0.448
Standard Dev 0.760 0.153
Skew 0.103 0.029

Note: These statistics come from the nearest gauged catchment. Details.

Correlation

https://rffe.arr-software.org
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@ Bias Correction Factors @ Your Bias Correction Factor
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Input Data

Date/Time
Catchment Name
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Longitude (Outlet)
Latitude (Centroid)
Longitude (Centroid)
Catchment Area (kmz)
Distance to Nearest Gauged Catchment (km)
50% AEP 6 Hour Rainfall Intensity (mm/h)
2% AEP 6 Hour Rainfall Intensity (mm/h)
Rainfall Intensity Source (User/Auto)

Region

https://rffe.arr-software.org

Bias Correction Factor
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o
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@
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Input Data
Region Version RFFE Model 2016 v1
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Shape Factor 0.67
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APPENDIX C: RORB CALCULATIONS

Appendix | Friends, Williams, Hoopers and Willung Roads Rosedale Stormwater Management Strategy W



Elapsed

RORBWIn Batch  Run  Summary 1% PreDey Vic MAR800mm

Program  version 645 (3t uodated 20th  March 20191

Coovright Monash University and  Hvdrology and  Risk  Consulting

bxe  run 26 A w1 9@

Catchmen fil Kiobs  Data\210( - Friends.  Willams. Hoopers & Wiling  Roads.

Reinfall location: User  defined

Temooral pattern ARRZ016 voint temporal atterns

Soatial  pattern Uniform

areal Fact Based  on 8 2016 (Book 2 chaoter @)

loss  factors Constant with ARl

Parameter ke - 07 m - 08

loss  oarameter inital  loss  (mml  Cot.  loss (mm)
2 3

Peak  Descriotion
1 Calcultee. hudrosr
2 Calcultec hverograp Outlet 2
3 Calculatee hvdrograo D
4 Calcultec herograp Outlet 3
5 Calcultec herograp Outlet 1
6 Calcultec hcrosrap Total

Rn  Duation Unt  AEP  TPat  Rainimm) ARF  Peak0OD1 Peak0002 Peak0003 Peak000s Peak0oos
10,1667 hou 1% 1 253 0% 0632 07402 0592 11734 03479
1016667 hour 1% 2 253 09 062 07402 0592 1173 03479
1016667 hour 5% 23 253 09 062 07402 0592 1173 03479
1016667 hour 1% 24 253 09 062 07402 0592 1173 03479
1016667 hour 1% 25 253 09 062 07402 0592 1173 03479
1016667 hour 1% 2% 253 09 062 07402 0592 1173 03479
1016667 hour 1% 27 253 09 062 07402 0592 1173 03479
1016667 hour 5% % 253 095 062 07402 0592 1173 03479
1016667 hour 1% 25 253 09 062 07402 0592 1173 03479
1016567 hour 1% 3 253 095 062 07402 0592 1173 03479
2 025 hour 1% 21 311 097 16898 15809 14105 29148 08515
2 025 hour 1% 2 311 097 1699 1SE21 14137 2919 0853
2 025 hour 1% 3 311 097 17179 20105 14923 30389 08925
2 025 hour 1% 2 311 097 17149 20072 14838 30209 08883
2 025 hour 1% 25 311 097 18061 21153 16305 3273 09663
2 025 hour 1% 26 311 097 1711 20028 14715 30026 08824
2 025 hour 1% 27 311 097 1711 20028 14715 30026 08824
2 025 hour 1% % 311 097 17201 2013 14987 30446 08957
2 025 hour 1% 25 311 097 18061 21153 16305 3273 09663
2 025 hour 1% 30 311 097 18061 21153 16305 3273 0.9663
3 033333 hour 1% 21 355 097 24793 29846 1887 41314 11616
3 033333 hour 1% 2 355 097 24376 29808 18334 40926 11324
3033333 hour 1% 23 355 097 2462 29787 1sess 4095 1159
3 033333 hour 1% 2 355 097 27188 31909 23461 4795 1405
3 033333 hour 1% 25 355 097 2624 31089 21011 44447 12811
3 033333 hour 1% 26 355 097 2562 30537 207 4273 12258
3 033333 hour 1% 27 35 097 2651 31055 21029 4443 1282
3 033333 hour % 2% 355 097 26168 3095 20818 4416 12712
3 033333 hour 1% 25 355 097 269 3165 22779 46936 13706
3 033333 hour 1% 30 355 097 2697 31647 2275 46905 13695
4 041667 hour 1% 21 389 097 3651 38844 24388 52407 14579
4 041667 hour 1% 2 389 097 29135 3758 2193 48543 13407
4 041667 hour 1% 23 389 097 32479 39319 24945 54699 15338
4 041667 hour 1% 2 389 097 3054 38185 2245 51399 13913
4 041667 hour 1% 25 389 097 3765 35021 23618 53151 14626
4 041667 hour 1% 26 389 097 3079 38494 2426 50668 14637
4 041667 hour 1% 27 389 097 29805 3817 23671 50519 Laas2
4 041667 hour 1% 2% 389 097 3129 38649 24706 51487 145
4 041667 hour 1% 25 389 097 34001 40483 2687 57383 16429
4 041667 hour 1% 30 389 097 34207 40597 27347 5843 16674
5 5 hour 1% 21 417 098 3513 454 2659 S8R 16148
5 05 hor 1% 2 a7 098 282 4de7 2361 SaaE L4512
5 05 hor 1% 3 417 098 32502 4d6ls 2307 54547 14425
5 05 hor 1% 2 417 098 33434 4dsR 24348 56311 15129
5 05 hor 1% 25 a7 098 34719 45236 2689 5792 16391
5 05 hor 1% 26 417 095 36023 45594 27909 59663 16884
5 05 hor 1% 27 a7 09 3337 44%4 25102 5637 1587
5 05 hor 1% % 417 098 3439 4473 25727 SBI6l 15697
5 05 hor 1% 25 417 098 37881 aesy 28511 62904 17172
5 05 hor 1% 30 417 098 39009 47385 29697 65492 18295
6 075 hour 1% 21 @78 098 45095 61103 32252 76588 2016
6 075 hour 1% 2 a8 098 42173 60036 30561 70852 1902
6 075 hour 1% 23 4728 095 39971 60515 26899 70712 16854
6 075 hour 1% 2 4728 098 3953 58516 28903 70979 17856
6 075 hour 1% 25 a8 09 372 572 24745 66578 15488
6 075 hour 1% 26 4728 098 436 61519 32112 75422 19861
6 075 hour 1% 27 @728 098 3984 59609 2675 69259  1685S
6 075 hour 1% 2% 4728 098 41559 59109 27903 72235 17595
6 075 hour 1% 25 4728 095 45438 62232 33656 7825 20934
5 075 hour 1% 30 4728 098 47678 62526 35974 79976 21869
7 1 hour % 21 s21 098 5309 72443 39892 89676 24545
7 1 hour 1% 2 s21 098 33683 6064 22221 6128 1395
7 1 hour 1% 23 521 098 4657 66406 32608 79263 20403
7 1 hour 1% 2 s21 09 3979 64709 2602 72159 16463
7 1 hour 1% 25 s21 098 42079 6585 28158 743 1774
7 1 hour 1% 6 s21 098 42718 6671 29967 75926 18377
7 1 hour 1% 27 21 098 42074 65907 29505 74197 18184
7 1 hour 1% 2% 521 098 4B 7063 3672 81309 19791
7 1 hour 1% 25 21 098 4307 69912 28817 7805 18164
7 1 hour 1% 3 s21 098 587 71912 38464 8781 23708
5 15 hor 1% 21 sB2 098 37502 64803 26683 64213 16515
5 15 hour 1% 2 sB2 098 45935 80152 29206 8704 18608
8 15 hour 1% 23 sB2 098 363 67058 22341 6873 14238
8 15 hour 1% 2 sB2 098 42471 691 28311 77461 1779
8 15 hour 1% 25 sB2 098 3508 53152 2689 59468 16301
5 15 hour 1% 26 sB2 098 4461 75426 28513 7965 1789
8 15 hour 1% 27 sB2 098 42925 7633 26861 79182 1702
8 15 hour 1% % sB2 098 43675 75542 2839 81073 17773
5 15 hour 1% 25 sB2 098 47758 72913 3393 8149 20897
8 15 hour % 30 sB2 098 5838 BE1 39751 100916 24672
9 2 hour 1% 21 627 098 36647 62985 2605 6286 16139
9 2 hour 1% 2 627 09 3m31 69523 24435 707 1sasi
9 2 hour 1% 3 627 09 37163 52709 2738 6221 16969
° 2 hour 1% 2 627 098 3652 66059 25238 70867 15658
o 2 hour 1% 25 67 095 44909 77761 2903 82067 18374
° 2 hour 1% 2 627 098 295 6095 1766 57812 11208
° 2 hour 1% 27 627 09 39124 76095 24021 75259 1516
9 2 hour 1% % 627 09 42711 6748 32685 72728 20073
° 2 hour 1% 25 627 098 4sss9 79895 2769 8303 17681
° 2 hour 1% 30 627 095 50951 91055 31989 9528 2034
10 3 hour 1% 21 695 09 48771 88183 29528 91905 18893
10 3 hour 1% 2 695 098 2889 5629 17151 55292 11003
10 3 hour 1% 23 695 098 21657 4369 13101 4049 0839
10 3 hour 1% 2 695 098 27681 5227 16708 52807 10688
10 3 hour % 25 695 095 2813 54912 18012 53485 11384
10 3 hour 1% 26 695 09 35057 62902 23908 64929 14922
10 3 hour 1% 27 695 09 26798 53593 17283 51898 10888
10 3 hour 1% 2% 695 095 3081 6189 1877 5833 11994
10 3 hour 1% 25 695 09 2995 54762 19398 5578 12253
10 3 hour 1% 695 098 456 82425 62 sise 1827
145 hour 1% 2 7721 099 14798 29885 08968 28751 05673
145 hour 1% 2 771 099 24951 45513 1595 47621 10081
145 hour 1% 23 7721 099 2064 35199 14028 35957 08808
145 hour 1% 2 771 099 29295 aErse 1817 536 11577
145 hour 1% 25 7721 095 1672 36169 10269 3245 056546
145 hour 1% 26 7721 099 2799 50608 17365 51489 11066
145 hour 1% 27 771 09 2938 sess 18357 55939 11613
145 hour 1% 2% 7721 099 25138 4641 16389 46167 10349
145 hour 1% 25 771 099 352 7463 22398 70347 14258
15 hour 1% 3 7721 099 3166 62935 2025 5793 12868
1 6 hour 1% 21 833 099 43001 8378 26699 79599 17028
1 6 hour 1% 2 833 099 2534 4m2  1e 4787 10291
1 6 hour % 23 833 095 28529 5008 18316 5292 11598
1 6 hour 1% 2 833 099 2098 3895 12761 39402 08152
1 6 hour % 25 833 099 2103 a8 122 4111 07871
1 6 hour % 26 833 099 3365 52918 23157 589 L4
1 6 hour % 27 833 099 14881 31906 0895 28912 05727
1 6 hour 1% 2% 833 099 198 43643 116 3968 07459
1 6 hour 1% 25 833 099 15559 34112 0942 30447 05991
1 6 hour % 30 833 099 2566 53022 14988 5002 09637
13 9 hour % 21 935 099 09862 21397 05928 19506 03781
B3 9 hour 1% 2 935 099 1452 27516 08668 27683 05555
13 9 hour 1% 23 935 099 30127 5se6l 19775 54977 1247
B3 9 hour 1% 2 935 099 1635 3333 09354 3177 06053
B3 9 hour 1% 25 935 099 2712 5138 1697 5067 10811
13 9 hour 1% 26 935 099 12359 25392 0754 2383 04811
13 9 hour % 27 935 099 1989 41012 1139 3849 07343
B3 9 hour 1% 2% 935 099 16789 35819 0901 3262 06212
B3 9 hour 1% 25 935 099 2262 45332 1359 43503 08695
13 9 hou % 30 935 099 35099 62027 22157 65024 14077

Run. Reoresent hvdrosrach
1 durlomin aep1t026.0ut

Run. Reoresent hvdrosrach
2 durlsmin aeplto23.0ut

Run. Reoresent hvdrosrach
3 dur20min aep1t025.0ut

Run. Reoresent hvdrosrach
4 dur25min aeolto21ut

Run. Reoresent hvdrosrach
5 dur30min aep1lto25.0ut

Run. Reoresent hvdrosrach
6 durdsmin aeo1lto28.0ut

Run. Reoresent hvdrosrach
7 durthour aeolto23.out

Run. Reoresent hvdrosrach
8 durl Shour aeplto26.0ut

Run. Reoresent hvdrosrach
9 durzhour aeolto22.out

Run. Reoresent hvdrosrach
10 dur3hour sepito22.0ut

Run. Reoresent hvdrosrach
11 durd Shour acp1to26.out

Run. Reoresent hvdrosrach
12 durhour sepito22.0ut

Run. Reoresent hvdrosrach
13 durdhour aeo1to27.out

Rn Tme  (hhmmss 00117

Rosedale\ Dev2100603-RORB-PreDev.cats

Row Labels
0166666667
0333333333
0416666667
0s

075
1
15
2

3
as
5

o
Grand Total

20 3 1 Total
063 07402 059 11730 03479 22615
173739 203404 151338 3076 050447 601454
250123 308277 208481 40334 126447 7482
315535 389200 24418 528299 148893 1060911
3.49086 asan 261102 580483 16034 1183637
323863 602389 299759 730766 186495 1495108
342208 674692 307302 774905 19137 1610239
435156 721561 250435 779272 181716 16.40042
400677 704523 265084 732801 167053 155703
323288 611326 202479 606441 128693 1334520
256995 490827 162093 80264 102839 0530
248266 470424 150438 68339 058272 1030202
20462 39893 12497: 3.8808: 079808 8.5680:
2996738462 4702108062 2101495385 5337636150 130551 1117570231
422 7215 307 7797 1913 6.40:



Elased

RORBWIn Batch

Program
Convrizht

Date

Catchmen

Paramete;

Loss

Run

Run

Summarv

version 645 llast
Monash  Universitv and
un: 7 sen
fle Kilobs
location: User  defin
oattern ARR2016
oattern Uniform
Red.  Fact
factors Constant
ke - o
oaramete Initial  loss
36
Descriotion
Calculater hvdroerac AB
Calculatec hvdrograc Outlet
Calculater hvdroerac D
Calculatec hvdrograc Outlet
Calculater hvdroerac Outlet
Calculatec hvdrograc Outlet
Calculater hvdroerac Total
Duration Unit  AEP
166667 hour 1%
0.166667 hour 1%
0166667 hour 1%
0.166667 hour 1%
0166667 hour 1%
0.166667 hour 1%
0166667 hour 1%
0.166667 hour 1%
0.166667 hour 1%
0.166667 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
025 hour 1%
0333333 hour 1%
0333333 howr %
0333333 hour 1%
0333333 howr %
0333333 hour 1%
0333333 howr %
0333333 hour 1%
0333333 howr %
0333333 hour 1%
0333333 howr %
0416667 hour 1%
0.416667 hour %
0416667 hour 1%
0.416667 hour %
0416667 hour 1%
0.416667 hour %
0416667 hour 1%
0.416667 hour %
0416667 hour 1%
0.416667 hour %
05 hour 1%
05 hour %
05 hour 1%
05 hour %
05 hour 1%
05 hour %
05 hour 1%
05 hour %
05 hour 1%
05 hour %
075 hour 1%
075 hour %
075 hour 1%
075 hour %
075 hour 1%
075 hour %
075 hour 1%
075 hour %
075 hour 1%
075 hour %
1 hour 1%
1 hour %
1 hour 1%
1 hour %
1 hour 1%
1 hour %
1 hour 1%
1 hour %
1 hour 1%
1 hour %
15 hour 1%
15 hour %
15 hour 1%
15 hour %
15 hour 1%
15 hour %
15 hour 1%
15 hour %
15 hour 1%
15 hour %
2 hour 1%
2 hour %
2 hour 1%
2 hour %
2 hour 1%
2 hour %
2 hour 1%
2 hour %
2 hour 1%
2 hour %
3 hour 1%
3 hour %
3 hour 1%
3 hour %
3 hour 1%
3 hour %
3 hour 1%
3 hour %
3 hour 1%
3 hour %
45 hour 1%
45 hour %
45 hour 1%
45 hour %
45 hour 1%
45 hour %
45 hour 1%
45 hour %
45 hour 1%
45 hour %
6 hour 1%
6 hour %
6 hour 1%
6 hour %
6 hour 1%
6 hour %
6 hour 1%
6 hour %
6 hour 1%
6 hour %
9 hour 1%
9 hour 1%
9 hour 1%
9 hour 1%
9 hour 1%
9 hour 1%
9 hour 1%
9 hour 1%
9 hour 1%
v ™

9 hour
Reoresent hvdroerach

durlomin aeo1to26.0ut
Reoresent hvdroerach
durlsmin aeolto23.out
Reoresent hvdroerach

durShour aeolto27.out

Time  (hhimmise

undated

Hudrolos,

2021

Data\210(

ooint

with

mm)

TPat

00128

1% Postey

0t March
and Rk

. Friends.
temporal atterns

on AR
Rl

Cont.loss

Rainimm) ARE
33 0%

53 0%
33 0%
53 0%
33 0%
23 0%
33 0%
23 0%
33 0%
23 0%
311 097
a1 0
31 097
a1 0
31 097
a1 0
31 097
a1 0
311 097
a1 0
35 097
15 0ar
5 097
15 07
5 097
15 07
5 097
15 07
5 097
15 07
#9097
w9 097
#9097
w9 097
#9097
w9 097
#9097
w9 097
#9097
1 0
a7 0%
w7 om
a7 0%
w7 om
a7 0%
w7 om
a7 0%
w7 om
a7 0%
a7 om
o8 0%
w8 os
o8 0%
w8 os
o8 0%
a8 o
o8 0%
a8 o
o8 0%
w8 os
521 0%
521 oe
521 0%
521 oe
521 0%
521 oe
521 0%
521 oe
521 0%
521 oe
2 0%
582 098
52 0%
582 098
52 0%
582 098
52 0%
582 098
52 0%
582 098
27 0%
67 0%
27 0%
67 0%
27 0%
67 0%
27 0%
67 0%
27 0%
€7 0%
65 0%
65 098
65 0%
65 098
65 0%
65 098
65 0%
65 098
65 0%
65 098
71 0%
71 09
71 09
71 09
71 09
71 09
71 09
71 099
71 0%
71 09
83 0%
83 0%
833 0%
833 0%
833 0%
83 0%
833 0%
83 0%
833 0%
83 0%
935 0%
935 0%
35 0%
935 0%
35 0%
935 0%
35 0%
935 0%
935 0%
035 0%

Consultine

Williams.

206

tmm/mi

Hooers

(Book

B

2

Willune

Chaoter

Roads.

a

Rosedale\ Dev\2100603-RORB-PostDev.cate:

Peak000L Peak0002 Peak0003 PeakQ004 Peak0O0S Peak000s Peak000?
06258 09711 08872 10722 05768 03927

0a711
09711
0a711
09711
0a711
09711
0a711
09711
0a711

30128

13.998

Row Labels
0166666667
025
0333333333
0.416666667
05

075

1

15

2

3

as

6

9
Grand Total

2 3
06258 971 587 10722 0576 0392 30128
172132 215092 150256 230561 120837 084153 65606
256686 301149 206961 323389 162306 112295 894145
31306 370212 240733 383183 180218 128687 1049813
348327 431558 259539 20727 195372 136674 15232
42113 79341 2.5846: 557609 220051 154069 1060285
439765 & 3061 613969 22796 15732 1588159
4317 75920 280366 641951 21389 Lags27 1646133
358919 69565 265151 61333 195209 13656 1582929
320352 596266 200069 517867 Las0s 104303 144922
256142 477512 161711 307047 117351 083583 105864
247500 457005 150134 402408 111509 079425 104458
2.0408¢ 388201 12477, 33135: 09110t 06531 56350
2979875385 4510269231 2092250769 4279703846 1574195385 1100368462 11.26562077
43976 7.15¢ 3061 6419 227 15 6.451



APPENDIX D: DETENTION CALCULATION

Appendix | Friends, Williams, Hoopers and Willung Roads Rosedale Stormwater Management Strategy W



Client: 0.00 | Date: | 07.09.2021
Project: 0.00
Detention Size Subject: Friends, Williams, Hoopers and Willung Roads Rosedale 1% AEP Detention
Job No: 2100603.00 [By: | RR
Storm Duration | Sum CA Peak Inflow Lk Peak Allowable 1-Qp/I
Volume P/ep Smax
Ip Vi Qp
min mm/hr (ha) (m’/s) (m’) (m’/s) (m’)
90 16.640 89856.00 16.480 0.01 864.00
| Required Detention, m’ | 864.00
Boyd's Formula )
Inflow volume is
determined from
Smax simplified triangular

Op=1Ip|1-

Vi

hydrograph




APPENDIX E: PC CONVEY ASSESSMENT

Appendix | Friends, Williams, Hoopers and Willung Roads Rosedale Stormwater Management Strategy W



PROJECT: 2100603-20m RR with Swale

Comment
Print-out date: 07/09/2021 - Time: 10:44
Data File: C:\Users\ranar\Desktop\Temp\friends road\2100603-20m RR with swale.dat

1. CROSS-SECTION:

0.80-& T FREEBOARD = 50mm »

0.64—

0.48—

0.32—

0.16—

0.00 T T T T T T T T T 1
-10.0 -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 10.0

2. DISCHARGE INFORMATION:

100 year (1%) storm event
Total discharge = 7.41 cumecs

There is no pipe discharge
Overland / Channel / Watercourse discharge = 7.410 cumecs

3. RESULTS: Water surface elevation = 0.750m

High Flow Channel grade = 1 in 80, Main Channel / Low Flow Channel grade = 1 in 200.

LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK CROSS-SECTION
Discharge (cumecs): 0.00 7.71 0.00 7.71
D(Max) = Max. Depth (m): 0.00 0.75 0.00 0.75
D(Ave) = Ave. Depth (m): 0.00 0.33 0.00 0.33
V = Ave. Velocity (m/s): 0.00 1.21 0.00 1.21
D(Max) x V (cumecs/m): 0.00 0.91 0.00 0.91
D(Ave) x V (cumecs/m): 0.00 0.40 0.00 0.40
Froude Number: 0.00 0.68 0.00 0.68
Area (m"2): 0.00 6.36 0.00 6.36
Wetted Perimeter (m): 0.00 19.88 0.00 19.88
Flow Width (m): 0.00 19.50 0.00 19.50
Hydraulic Radius (m): 0.00 0.32 0.00 0.32
Composite Manning's n: 0.000 0.027 0.000 0.027
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 0.800 -8.500 0.500 0.035
2 -8.500 0.500 -7.000 0.000 0.035
3 -7.000 0.000 -6.000 0.000 0.035
4 -6.000 0.000 -4.500 0.500 0.035
5 -4.500 0.500 -3.100 0.550 0.013
6 -3.100 0.550 0.000 0.653 0.013
7 0.000 0.653 3.100 0.550 0.013
8 3.100 0.550 4.500 0.500 0.013
9 4.500 0.500 6.000 0.000 0.035
10 6.000 0.000 7.000 0.000 0.035
11 7.000 0.000 8.500 0.500 0.035

12 8.500 0.500 10.000 0.800 0.035



1. CROSS-SECTION:

PROJECT: 2100603-20m Road only

Comment
Print-out date: 07/09/2021 - Time: 10:48
Data File: C:\Users\ranar\Desktop\Temp\friends road\2100603-20m road only.dat

L]
6.0

0.80-
\ FREEBOARD = 50mm /)
0.74—
0.68—
0.62—
0.56—
0'5c L] L] Ll L] L] L] L] L] L]
6.0 -4.8 -3.6 2.4 1.2 0.0 1.2 2.4 3.6 4.8
2. DISCHARGE INFORMATION:
100 year (1%) storm event
Total discharge = 1.8 cumecs
There is no pipe discharge
Overland / Channel / Watercourse discharge = 1.800 cumecs
3. RESULTS: Water surface elevation = 0.750m
High Flow Channel grade = 1 in 80, Main Channel / Low Flow Channel grade = 1 in 200.
LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK CROSS-SECTION
Discharge (cumecs): 0.00 1.85 0.00 1.85
D(Max) = Max. Depth (m): 0.00 0.25 0.00 0.25
D(Ave) = Ave. Depth (m): 0.00 0.16 0.00 0.16
V = Ave. Velocity (m/s): 0.00 0.99 0.00 0.99
D(Max) x V (cumecs/m): 0.00 0.25 0.00 0.25
D(Ave) x V (cumecs/m): 0.00 0.16 0.00 0.16
Froude Number: 0.00 0.79 0.00 0.79
Area (m"2): 0.00 1.86 0.00 1.86
Wetted Perimeter (m): 0.00 11.55 0.00 11.55
Flow Width (m): 0.00 11.50 0.00 11.50
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 -6.000 0.800 -4.500 0.500 0.035
2 -4.500 0.500 -3.100 0.550 0.015
3 -3.100 0.550 0.000 0.653 0.015
4 0.000 0.653 3.100 0.550 0.015
5 3.100 0.550 4.500 0.500 0.015
6 4.500 0.500 6.000 0.800 0.035
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