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This report has been prepared on behalf of The Hub Precinct Pty Ltd and presents a
comprehensive review of available Stormwater Quality Improvement Devices (SQID) and
stormwater Best Management Practices (BMP) to ensure that the proposed development
adequately addresses the management of stormwater quantity and quality during the
operational phase of the development.

Executive Summary

In order to address the management of stormwater quantity, a single underground detention
tank has been proposed within Catchment A3. The proposed detention tank will also include
a Stormfilter System (Ocean Protect or similar alternatives subject to engineering approval) for
quality management of post development A3. The filter system will be separated within the
tank via an internal wall (cast in-situ). The proposed tank design includes an estimated
detention volume of 62 m?® (excluding treatment volume). Modelling of the detention tank and
its associated outlet structures indicate that pre-developed flows can be maintained for all
nominated ARI events at PD-A.

Proprietary devices (Stormfilter Systems by Ocean Protect or similar alternatives subject to
engineering approval) have been proposed for stormwater quality management of the site.
These devices include;

e Twenty (20) OceanGuard basket systems for coarse sediment and gross pollutant
removal (road surface flows) installed upstream of the StormFilter systems;

e Four (4) StormFilter cartridges for sediment and nutrient removal housed within a
precast 1460mm dia Manhole to be located in an offline arrangement; and

¢ An additional forty two (42) StormkFilter cartridges for sediment and nutrient located
within the proposed underground detention tank (located in a separated chamber via
an internal wall).

MUSIC v6 modelling of the stormwater treatment train has been undertaken by Ocean Protect
and has shown pollutant removal efficiencies of 80%, 60%, 45% and 90% for TSS, TP, TN
and gross pollutants respectively for the developed catchments can be achieved.

The level of detail provided within this report is suitable for development assessment only and
should not be relied upon for construction purposes. Detailed design documentation should be
prepared in conjunction with civil operational works to finalise the stormwater concepts
presented in this report.

This report has been reviewed by a Registered Professional Engineer of Queensland (RPEQ),
and certification has been provided that if the design parameters set out in this report are
included within the development:

e there should be no worsening in peak discharge as a result of the proposed
development; and

o stormwater pollutant load reductions in accordance with best practice should be
achieved.
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This conceptual stormwater management plan has been prepared so as to be considered as
part of a Development Application for a Ministerial Infrastructure Designation (MID) over Lot 0
on SP 308738, Lot 4 on SP308740, and Lots 10-16 on SP314782 at 56-68 Delancey Street,
Orimston.

1 Introduction

The report has been prepared on behalf of The Hub Precinct Pty Ltd and presents a
comprehensive review of available Stormwater Quality Improvement Devices (SQID) and
stormwater Best Management Practices (BMP) to ensure that the proposed development
adequately addresses the management of stormwater quantity and quality during the
operational phase of the development.

The level of detail provided within this report is suitable for development assessment only and
should not be relied upon for construction purposes. Detailed design documentation should be
prepared in conjunction with civil operational works to finalise the stormwater concepts
presented in this report.

1.1 Objectives

The overarching objective of this report is to present practical conceptual stormwater designs
which can be integrated into the development proposal so as to ensure that the development
does not cause an unacceptable impact or nuisance which could result in actionable damage
to downstream properties and receiving environments during the operational phase of
development. In addition, the report aims to address the requirements of the Redland City
Council — Healthy Waters Code (Appendix A).

The following objectives are to be achieved.

Operational Phase Objective Achieve a Lawful Point of Discharge (LPD) for all site
(Quantity) catchments in accordance with QUDM (2016).

Operational Phase Objective Stormwater discharged from the site achieves the specified

(Quality) load based reduction targets in accordance Queensland
Water Quality Guidelines (2009). For the development site
relevant targets are TSS 80%, TP 60%, and TN 45%.
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2 Site Location

The site is located within the Redland City Council local area at 56-68 Delancey Street,
Orimston and comprises seven allotments; Lot 0 on SP 308738, Lot 4 on SP308740, and Lots
10-16 on SP314782. The lots have a total area of approximately 5.2 ha, however the
development proposal subject to this report covers an area of approximately 2.5 ha and is
referred to as the ‘subject site’.

The subject site is bounded by Finucane Road to the south, existing commercial buildings to
the east, residential allotments to the north and environmental reserves to the west. The site is
currently accessed via Delancey Street to the east of the site.

The subject site consists predominantly of cleared grassed areas. There is an existing
hardstand carparking area within the south-eastern corner of the site associated with the
neighbouring commercial buildings. The site slopes east to west to a densely vegetated area
within the western portion of the greater lot. There is an existing waterbody within the western
vegetated area which drains to Hilliards Creek via the Finucane Road Bushland Refuge to the
north west of the lot. The remainder of the greater lot consist of parking areas adjacent to the
commercial buildings east of the lot.

Refer to Figure 2.1 below which presents an aerial map depicting the site’s location and
surrounding road network.

900 %
SP101187,

N A\ Finucane Rogd, |
\. .\ Bushland Refuge

Finucane Road

| Bushland Refuge

2
N
N RP213631

0
SP308738

<l 5
SP280786 SP280786

Figure 2.1 Site Location (Queensland Globe, 2022)
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2.1 Rainfall

The hydrologic analysis undertaken in this report will rely on Australian Rainfall and Runoff
(ARR) temporal pattern and IFD data obtained for the site from the BOM (Table 2.1).

Table 2.1 Adopted Intensity Frequency Data (mm/hr)

Annual Exceedance Probability (AEP)

Storm Duration

0.393 0.181 0.095 0.049 0.02 0.01
(2 yr ARI) (5 yr ARI) (10 yr ARI) (20 yr ARI) (50 yr ARI) (100 yr ARI)

5 minute 145.0 182.0 212.0 244.0 286.0 318.0

10 minute 119.0 149.0 172.0 196.0 229.0 253.0
15 minute 101.0 126.0 146.0 166.0 194.0 214.0
20 minute 88.0 110.0 127.0 145.0 169.0 187.0
25 minute 78.2 97.9 113.0 130.0 151.0 168.0
30 minute 70.6 88.5 102.0 118.0 138.0 153.0
45 minute 55.2 69.5 80.7 93.1 110.0 122.0
60 minute 45.8 58.0 67.6 78.2 92.6 104.0
90 minute 35.0 44.5 52.1 60.6 72.3 81.4
120 minute 28.8 36.8 43.2 50.5 60.4 68.3
180 minute 21.9 28.1 33.2 38.9 46.9 53.2
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xpstorm was utilised to assess the site’s existing hydrology and generate hydrographs to
represent the stormwater flows expected at the site’s existing points of discharge (PD).
Modelling was based on existing catchment areas and surface characteristics. Peak discharge
rates for nominated Annual Exceedance Probabilities (AEPs) were derived from the output
hydrographs. The following sections detail the input parameters used in the xpstorm
modelling. Catchments have been delineated on Drawing DWG-200 — Appendix A.

3 Existing Case — Hydrological Assessment

3.1 Existing Case — Discharge Locations
Flows from the subject site currently discharge at a single location to the west of the site:

PD-A The existing waterbody within the western portion of Lot 0 on SP 308738 .
Flows from the site are conveyed west as sheet flow to an existing waterbody
within the western portion of the greater Lot. Runoff collected within the existing
waterbody ultimately overflows into Hilliards Creek via a drainage line located
within the neighbouring Finucane Road Bushland Refuge (Lot 900 SP 101187).

This Point of Discharge (PD-A) will be relied upon for comparison of peak discharge. The
existing discharge location and contributing catchments are shown on Drawing DWG-200 —
Appendix B.

3.2 Existing Case — External Catchments

A small portion of the Finucane Road reserve currently contributes flows onto the subject site
at the southern boundary. Table 3.1 presents a summary of the characteristics of the external
catchment.

Table 3.1 Existing Case — External Catchment Characteristics

Catchment ID Discharge Condition

A (Ext) 0.04 100 - Grassed Sheet/Channel PD-A

3.3 Existing Case — Internal Catchments

The subject site has been divided into two (2) internal catchment areas. The characteristic of
the site’s catchments are detailed in Table 3.2 below and have been delineated on Drawing
200 — Appendix B.

Table 3.2 Existing Case — Catchment Characteristic

Catchment ID Discharge Condition
5.5~ Buildings/Carpark
Internal Al 2.20 Sheet/Channel PD-A
94.5 — Cleared pasture
A2 0.19 100 — Cleared pasture Sheet/Channel PD-A

3.4 Existing Case — xpstorm Runoff

The “Laurenson” routing method was applied to xpstorm for hydrological calculation and
hydrograph generation. The contributing catchment was split into pervious (with 0%
impervious fraction) and impervious (with 100% impervious fraction) areas. Adopted
parameters for the Laurenson routing method include a Manning’s roughness coefficient (n)
for impervious and pervious areas respectively. Infiltration uniform losses have been applied
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to the hydrologic model based on information obtained from the Australian Rainfall and Runoff
Data Hub tool (reference: https://data.arr-software.orq)..

Temporal Patterns and Rainfall Data

Site specific rainfall and temporal pattern data used in modelling was sourced from the
Australian Rainfall and Runoff (ARR) Data Hub (2019). Refer to Appendix C for a summary of
the data obtained.

Critical Storm Duration Assessment

The critical storm duration for each catchment was determined utilising the Ensemble
Statistics Utility in xpstorm. From the critical storm duration, the median storm ensemble was
utilised to determine peak flows for each respective catchment. Table 3.3 presents the critical
storm duration and chosen median storm ensemble for each of the modelled catchments. Box
and Whisker Plots showing the 1% AEP peak flows for the range of durations modelled is
contained within Appendix D.

Table 3.3 Existing Case — Critical Storm Assessment

Annual Exceedance Probability (AEP)

Catchment ID Csrtlctnlrcrﬁl 39.3% 18.1% 9.5% 4.9% 2% 1%
(2 yr ARI) ‘ (5 yr ARI) ‘ (20 yr ARI) (20 yr ARI) (50 yr ARI) (100 yr ARI)
Duration
(min) 60 60 30 30 25 25
Al Medi
edian
Storm 4 5 4 8 5 4
Duration
(min) 90 30 30 30 15 15
A2 5
Median
Storm 10 9 6 9 2 6
D‘(ﬁ}ﬂg’“ 30 30 30 30 15 15
A (EXT) y
Median
Storm 9 9 9 10 2 2
Duration
(min) 60 60 30 30 30 25
PD-A g
Median
Storm 4 10 4 8 2 4

The tables below contain the modelling parameters relied upon and present the resulting peak
discharges expected for each catchment. The flows reported at PD-A represent the combined
external and internal catchment inflows at this point.

Table 3.4 Existing Case — xpstorm Catchment Details

Pervious Area

Impervious Area

Catchment ID

Area Slope Slope
(ha) (%) (%)
External A (Ext) - - 0.041 10.6
Internal Al 0.122 7.6 2.077 7.6
A2 - - 0.188 8.8
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Table 3.5 Existing Case — Adopted Initial and Continuing Losses

Impervious Area Pervious Area

I e Manning’s n e
(mm) (mm/hr) 9

Manning’s n
0.014 39.3% - 1% 26 1.7 0.040

Table 3.6 Existing Case — xpstorm Peak Discharge (m?/s)

Annual Exceedance Probability (AEP)
Catchment/Point of

Discharge 0.393 0.181 0.095 0.049 0.02 0.01
(2 yr ARI) (5 yr ARI) (10 yr ARI) (20 yr ARI) (50 yr ARI) (100 yr ARI)

A (EXT) 0.008 0.013 0.016 0.019 0.023 0.026

Al 0.297 0.480 0.594 0.722 0.887 1.012

A2 0.033 0.051 0.063 0.082 0.092 0.109

PD-A 0.332 0.534 0.655 0.798 0.987 1.124

3.5 Existing Case — Model Validation (Rational Method)

For validation purposes, peak discharge values were calculated for 0.01 AEP using Rational
Method and compared to those generated using xpstorm. The comparison is shown in Table
3.7 below and Rational calculations, which are in accordance with QUDM 2016 Section 4, are
detailed within Appendix E.

Table 3.7 Existing Case — Peak Flow Validation xpstorm vs Rational

Catchment & xpstorm Rational Difference
Point of Discharge ID ((WES) (m3/s) (%)
External A (EXT) 0.026 0.023 115
Internal Al 1.012 1.081 -6.8
A2 0.109 0.094 13.8

The peak discharge calculated using Rational method is within 20% of the value generated
using xpstorm for the 1% AEP. The modelling is therefore considered to be appropriately
validated.
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The development proposal is a Ministerial Infrastructure Designation (MID) for an integrated
health and education precinct and will include:

4 Proposed Development

¢ Aninternal road network and carparking areas including basement parking;

¢ An internal stormwater network with end of line underground stormwater treatment
measures;

e A new site access to Finucane Road; and

e Upgrades to the road/carparking areas allowing connection to the existing commercial
development in the eastern portion of the Lot.

It should be noted that the development proposes underground stormwater management
measures that are to be maintained under private ownership.
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Figure 4.1 Preliminary Site Plan (Destravis Group, 2023)

Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston
Conceptual Stormwater Management Plan Page 7
Project Number: BC-19142



5 Developed Case — Hydrological Assessment

xpstorm was utilised to assess the site’s developed hydrology and generate hydrographs and
peak discharge rates at each PD. The following sections detail the parameters used in the
xpstorm modelling. Catchments have been delineated on Drawing DWG-201 — Appendix A.

5.1 Developed Case — External Catchments

In the developed case the external catchment A (Ext) will increase due to the construction of a
site access to Finucane Road. The access connection will divert major flows (9.5%-1% AEP)
from a greater portion of Finucane Road to the internal road network of the site. Minor flows
(<9.5% AEP) from A (Ext) will be collected within a minor stormwater network within Finucane
Road which conveys flows west and outlets to the existing swale within the Finucane Road
Reserve.

The characteristic of the site’s developed external catchment is detailed in Table 5.1 below
and has been delineated on Drawing 201 — Appendix B.

Table 5.1 Developed Case — External Catchment Characteristic

Catchment ID

Discharge
Condition

PD-A (Major Flows

Road Kerb & Channel 9.5%-1% AEP)

(Major Flows 9.5%-

External A (Ext)

0.382

100 — Road Reserve

1% AEP)

Piped (Minor Flows —
<9.5% AEP)

Existing Swale within
Finucane Road
Reserve (Minor Flows

<9.5% AEP)

5.2 Developed Case - Internal Catchments

The site will undergo substantial earthworks to profile the development area. Underground
piped drainage will be installed to collect minor stormwater flows, with major flows conveyed
via an internal road network.

Two (2) major and one (1) minor post development catchments have been delineated based
on the preliminary civil designs by Mortons Urban Solutions. The characteristics of the site’s
catchments are detailed in Table 5.2 below and have been delineated on Drawing 201 —
Appendix B.

Table 5.2 Developed Case — Catchment Characteristic

Discharge

Catchment ID Condition

Internal Al 0.05 100 — Ground/Batter Sheet/Batter PD-A
A2 0.22 100 — Comm Dev Pipe — Sheet PD-A
A3 2.21 100 — Comm Dev Pipe PD-A

5.3 Developed Case — xpstorm Runoff

The “Laurenson” routing method was applied to xpstorm for hydrological calculation and
hydrograph generation. The contributing catchment was split into pervious (with 0%
impervious fraction) and impervious (with 100% impervious fraction) areas. Adopted
parameters for the Laurenson routing method include a Manning’s roughness coefficient (n)

Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston
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for impervious and pervious areas respectively. Infiltration uniform losses have been applied
to the hydrologic model.

The tables below contain the modelling parameters relied upon and present the resulting peak
discharges expected for each catchment. The flows reported at the PD represent the
combined catchment inflows at this point.

Table 5.3 Developed Case — xpstorm Catchment Details

Catchment ID

Impervious Area

Pervious Area

Area Slope Slope
QLY (%) (%)
External A (Ext) 0.306 4.5 0.076 4.5
Internal Al 0.016 125 0.036 125
A2 0.086 3.3 0.129 7.6
0.571 5.0
A3 0.221 5.0
1.418 22.5*

*Assumed roof pitch

Table 5.4 Developed Case — Adopted Initial and Continuing Losses

Impervious Area

CL

Pervious Area

IL

CL

Manning’s n

(mm/hr)

Manning’s n

0.014

39.3% - 1%

(mm)

26

(mm/hr)

1.7

0.040

Table 5.5 Developed Case — xpstorm Peak Discharge (m3/s)

Catchment/Point of

Annual Exceedance Probability (AEP)

Discharge 0.393 0.181 0.095 0.049 0.02 0.01
(2 yr ARI) (5 yr ARI) (20 yr ARI) (20 yr ARI) (50 yr ARI) (100 yr ARI)

A (EXT) 0.134 0.167 0.183 0.210 0.245 0.271

Al 0.011 0.017 0.021 0.024 0.031 0.035

A2 0.039 0.063 0.076 0.095 0.108 0.125

A3 0.864 1.071 1.174 1.339 1.566 1.734

PD-A 0.900 1.117 1.227 1.402 1.641 1.832

5.3.1 Validation of Flows

Table 5.6 illustrates that the peak discharges generated using both methods compare well for
the 1% AEP as both hydrological methods are within 20% of each other. The modelling is
therefore considered to be appropriately validated.

Table 5.6 Developed Case — Peak Flow Validation xpstorm vs Rational

Catchment/Point of Discharge x?ns;tsc/)g;*n antqlsgfl lef?‘]rA)e)nce
External A (EXT) 0.271 0.315 -16.2
Internal Al 0.035 0.039 -11.4

A2 0.125 0.150 -20.0
A3 1.734 1.660 4.3
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5.3.2 Peak Discharge Comparison (m?/s) — Existing vs Developed (Unmitigated)

Table 5.7 presents a comparison of the peak discharges expected at each PD. Results
indicate increases in peak discharge are expected a PD-A due to the creation of additional
hardstand area within the site catchments and diversion of a portion of Finucane Road reserve
due to the creation of the site access.

Table 5.7 Peak Discharge Comparison (m?3/s)

Annual Exceedance Probability (AEP)

Contributing

Scenario Catechment Area 0.393 0.181 0.095 0.049 0.02 0.01
QLY (@yrARl) (5yrAR) | (10yrARI)  (20yrARI)  (50yr ARl) (100 yr ARI)
PD-A Existing 2.43 0.332 0.534 0.655 0.798 0.987 1.124
Developed
(Unmitigated) 2.86 0.900 1.117 1.227 1.402 1.641 1.832
Difference +0.568 | +0.58. +0.572 +0.604 +0.654 +0.708

Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston
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In order to ensure that the operational phase objectives outlined within Section 1.1 of this
report can be achieved, a network of stormwater management measures are proposed for
inclusion within the development.

6 Stormwater Management — Operational Phase

To achieve these objectives, both external and internal flows will need to be adequately
managed prior to discharge to the site’s points of discharge.

6.1 Schematic Design Plan

With consideration given to the existing site characteristics, the proposed development
configuration and the range of available stormwater management control measures, a set of
conceptual stormwater management designs have been proposed and detailed within the
drawing set contained within Appendix B.

6.1.1 External Drainage

In the developed case the access connection will divert major flows (9.5%-1% AEP) from a
portion of Finucane Road to the internal road network of the site. Minor flows (<9.5% AEP)
from A (Ext) will be collected within a minor stormwater network within Finucane Road which
conveys flows west and outlets to the existing swale within the Finucane Road Reserve.

6.1.2 Internal Drainage

The site’s internal catchments will be developed which will be graded so as to allow minor
stormwater flows to be collected within the road piped drainage systems with higher flows
conveyed with road reserves.

Piped flows from the development site will be directed to proprietary stormwater management
measures for treatment prior to discharge.

A single underground detention tank has been proposed for the management of stormwater
guantity. The proposed detention tank will also include a StormFilter System (Ocean Protect
or similar alternatives subject to engineering approval) for quality management of post
development A3.

A precast StormFilter manhole (Ocean Protect or similar alternatives subject to engineering
approval) has been proposed for treatment of Catchment A2.

It is proposed that all inlet pits upstream of the StormFilter systems (or similar alternatives
subject to engineering approval) within Catchments A2 and A3 be fitted with Ocean Guard
systems (litter baskets). This will enable pre-treatment of flows (coarse sediment and gross
pollutant removal) prior to discharge to the StormFilter systems.

6.2 Quantity Control — Detention

The proposed development will result in an increase in impervious and hardstand area and
therefore an increase in peak discharge. An underground detention tank has been proposed
to detain stormwater flows so as to ensure that there is no increase in discharge to
downstream properties for all nominated AEP’s.

The detention tank is to be located on the western site boundary adjacent to the proposed
environmental reserve. The detention tank has been designed with multiple outlets to assist in
distribution of flows into the environmental reserve.

Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston
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xpstorm has been relied upon to size the required detention measure and develop appropriate
outlet configurations.

6.2.1 xpstorm Modelling Parameters

xpstorm requires a depth area relationship to be defined when modelling an onsite detention
(OSD). As a separate chamber will be installed within the detention tank to house the
treatment filter cartridges controlled via a 0.92m high internal weir, the depth area has been
modified to exclude detention within this chamber.

A summary of the total depth-area relationship applied to the storage node of the xpstorm
model in the post-development (mitigated) scenario is contained in Table 6.1. The dimensions
and proposed levels of the outlet structures used to mitigate the developed case peak
discharge and achieve the required detention volumes are detailed in Table 6.2

Table 6.1 Depth Area Relationship

Surface Area
(m?)

Detention ID

13.1 0.0 270
14.01 0.91 270
Detention Tank
14.02 0.92 370
15.2 2.1 370

Table 6.2 Outlet Structures

Detention ID Low Orifice Mid Orifice Internal Weir Outlet Pipe(s)
3x100 mm
' @ RL 13.1 m AHD 8x150 mm 8 x 1 m Wide weir, 8 x 0.2m (High) x 1.0m
Detention Tank crest @ RL 14.95 m (Wide) Rectangular
@ RL 14.3m AHD AHD Slot outlet.

5x150 mm
@ RL 13.1m AHD

6.2.2 Modelling Results

The results of xpstorm modelling indicate that the inclusion of the tank along with the
proposed catchment delineation will mitigate the expected increases in peak discharge at the
nominated points of discharge location during all nominated ARI events.

Table 6.3 presents a comparison between the expected peak discharge during nominated ARI
events for the pre- and post-development mitigated cases at the PD-A. Figure 6.1 illustrates a
comparison of the outlet hydrographs at PD-A where the majority of site flow will ultimately
discharge.

Table 6.3 Peak Discharge Comparison (m?/s) — PD-A

Contributing Annual Exceedance Probability (AEP)

atchment Area
(ha)

Contributing c

Scenario

Catchments 0.393 0.181 0.095 0.049 0.02 0.01

(2yrARl)  (5yrARI)  (10yr ARI) (20 yr ARI) (50 yr ARI) (100 yr ARI)

Pre-

Development A (Ext), A1, A2 2.43 0.332 0.534 0.655 0.798 0.987 1.124

Post- A (Ext)-major
Development flows. Al /JAZ 2.86 0.900 1.117 1.227 1.402 1.641 1.832
(Unmitigated) B
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Post- .
Development ﬁo(vs;‘t)ATafzr 2.86 0.324 0.450 0.566 0.671 0.840 1.087
(Mitigated) B
Difference (Pre vs Post Mitigated) -0.008 | -0.084 -0.089 -0.127 -0.147 -0.037
4 N

1.2

Peak Discharge (m3/s)

15 2 2.5 3

Time (hrs)

Pre vs Post (Mitigated) Peak Discharge 1% AEP - PD-A

e Pre-25 Minutes (Critical)

e Pre-30 Minutes

Pre-45 Minutes

= = = Post -25 Minutes
= = = Post - 30 Minutes

= = = Post - 45 Minutes

Figure 6.1 Comparison 100 year ARI Hydrography at PD-A

6.2.3 Detention Storage Details, Depths and Volumes

Table 6.4 presents the peak water levels, depths and volumes expected within the detention

during both the 20 year ARI and 100 year ARI.

Table 6.4 Detention Storage Details, Depths and Volumes (Detention Tank)

0.049 0.01

(20 yr ARI) (100 yr ARI)
Base Level (m AHD) 13.10 13.10
Internal Top of Tank Level (m AHD) 15.20 15.20
Weir Level (m AHD) 14.95 14.95
Peak Water Surface (m AHD) 14.72 15.02
Peak Depth of Water (m) 1.62 1.92
Peak Volume (m?) 510 620
Freeboard Achieved (m) 0.48 0.18
Depth of Weir Flow (m) - 0.07

Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston
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6.2.4 Sensitivity Analysis

Consideration has been given to the consequences blockage of the proposed tank orifices.
Table 6.5 illustrates the expected peak water levels within the tank if both the low flow and mid
flow orifices became fully blocked. In this event, water levels would increase in the tank with
all flow discharging over the internal weir structure.

Table 6.5 Sensitivity Analysis Results for 100 Year ARI Event

Peak Water Level Internal Top of Tank Level Depth of Weir Flow

(m AHD) (m AHD) (m)

15.18 15.20 0.23

Based on the tank outlet configuration, peak water levels would not be expected to exceed the
reach the internal top of the tank during the 100 year ARI. The expected maximum depth of
flow over the internal weir has been modelled at less than 0.3 m.

Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston
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The criteria for determining a Lawful Point of Discharge (LPD) as specified within the
Queensland Urban Drainage Manual (2016) is as follows:

6.3 Lawful Point of Discharge

0] Will the proposed development alter the site’s stormwater discharge characteristics in
a manner that may substantially damage a third party property?

e |If not, then no further steps are required to obtain tenure for a lawful point of
discharge (assuming any previous circumstances and changes were lawful).
o If there is a reasonable risk of such damage then consider (ii) or (iii).

(i) Is the location of the discharge from the development site under the lawful control of
the local government or other statutory authority from whom permission to discharge
has been received? This will include a park, watercourse, drainage or road reserve,
stormwater registered drainage easement, or land held by local government (including
freehold land).

o If so, then no further steps are required to obtain tenure for a lawful point of
discharge

e If not, then consider issue (iii). A land owner or regulator may require that the
developer obtain an authority to discharge as described in (iii) in order for the
stormwater to ultimately flow to a location described in (ii).

(iii) An authority to discharge over affected properties will be necessary. In descending
order of certainty, an authority may be in the form of:

e Dedication of a drainage reserve or park;
o Aregistered easement for stormwater discharge/works; or
e Written approval.

Each point of discharge has been assessed against the above criteria and it is considered that
a Lawful Point of Discharge will be achieved at each discharge location. Provided that the
design measures set out in this report are implemented it is not anticipated that substantial
damage will be caused to a third party property at any discharge point.

6.4 Quality Control — Pollutant Reduction

In accordance with the State Planning Policy for Healthy Waters and the Queensland Water
Quality Guidelines (2009), treatment measures have been included to achieve the minimum
mean annual load based reductions of 80% for Total Suspended Solids (TSS); 60% for Total
Phosphorus (TP), 45% for Total Nitrogen (TN), and 90% for Gross Pollutants (GP).

The Model for Urban Stormwater Improvement Conceptualisation (MUSIC v6) has been used
to estimate the potential pollutant loads generated by the development and to size the
proposed treatment measures. The following sections outline the parameters relied upon
within the MUSIC v6 modelling.

6.4.1 Rainfall and Evapotranspiration Data

Rainfall and evapotranspiration data has been obtained from the Bureau of Meteorology
(BOM) and is summarised within Table 6.6 below.
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Table 6.6 Meteorological and Rainfall Runoff Data Reporting

Station Redlands HRS (40265)

Period 1/01/1997 to 31/12/2006 (10 years)

Time step 6 minute

Mean annual rainfall (mm) 1,088

Evapotranspiration 1,569

6.4.2 Catchment Parameters

The developed site has been modelled as having an Commercial land use. Each internal
catchment has been split into roof, road and ground level source nodes. Table 6.7
summarises the sub-catchment areas and Drawing DWG-210 — Appendix B presents the sub-
catchment delineation. The adopted pollutant export and runoff parameters for each sub
catchment are based on data from the Water by Design MUSIC v6 Modelling Guidelines
(2010), as summarised in Tables 6.8 and 6.9.

Table 6.7 MUSIC v6 Sub-Catchment Areas

Catchment ID Land Use Total Irgz)erwous

Commercial — Road 0.05 100
Catchment A2
Commercial — Ground Level 0.17 20
Commercial — Roof 1.42 100
Catchment A3
Commercial — Road 0.79 80
Total (ha) - 2.43 -

Table 6.8 Rainfall Runoff Parameters

Parameter All Nodes

Landuse Commercial

Rainfall threshold (mm) 1
Soil storage capacity (mm) 18
Initial storage (% capacity) 10
Field capacity (mm) 80
Infiltration capacity coefficient a 243
Infiltration capacity exponent b 0.6
Initial depth (mm) 50

Daily recharge rate (%) 0
Daily baseflow rate (%) 31

Daily deep seepage rate (%) 0
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Table 6.9 Pollutant Export Parameters (log mg/L)

Total Suspended Solids Total Phosphorous Total Nitrogen

Flow Type (logio mygiL) (logio mg/L) (logio mg/L)
Mean Std Dev. Mean Std Dev. Mean Std Dev.
Commercial

Roof N/A N/A N/A N/A N/A N/A
Base Flow Road 0.78 0.39 -0.60 0.50 0.32 0.30
Ground 0.78 0.39 -0.60 0.50 0.32 0.30
Roof 1.30 0.38 -0.89 0.34 0.37 0.34
Storm Flow Road 2.43 0.38 -0.30 0.34 0.37 0.34
Ground 2.16 0.38 -0.39 0.34 0.37 0.34

6.4.3 Treatment Measures

In order to determine the design requirements for the necessary stormwater treatment
measures, key “Treatment Nodes” were added to the MUSIC v6 model. The following
sections outline the modelling parameters relied upon for each “Treatment Node”.

Inlet Gully Baskets (Gross Pollutant Removal)

For gross pollutant removal inlet gully baskets are to be installed on all inlet pits discharging to
the filter cartridge systems. For conceptual design purposes, modelling has been based on a
minimum of one gully basket per 1,000 m? of catchment. Ocean Protect have provided a
MUSIC node for their OceanGuard 200 System which has been based on 2nd and 3rd party
field testing product data. This data is available from the manufacturer upon request. Table
6.10 presents the parameters utilised within the MUSIC model.

Table 6.10 Inlet Gully Basket Parameters

OceanGuard 200 (GPT) Parameters Catchment A2 Catchment A3
No. Systems (min) 2 8
High Flow by-pass (m%s) 0.04 0.16
Low Flow 0.000 0.000
Are the proposed pollutant reduction efficiencies independently verified using a v
: o es
method suited to local conditions?
Does the data provided include performance results under dry weather flows (to v
. - es
account for potential pollutant leeching?)
It the assumed high-flow bypass rate consistent with manufacturer specifications? Yes
TSS Input (mg/L)/Output (mg/L) Graph
30
25 ,/—/
Fa0 1
10 /.,
; o 20 40 60 80 100 120
Input (mg/L)
W Qutput (mg/L)
TN Input (mg/L) 50.0
Output (mg/L) 395
TP Input (mg/L) 10.00
Output (mg/L) 7.0
Gross Pollutants Input (kg/ML) 14.99
Output (kg/ML) 0.00
Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston
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Cartridge Filter System

Cartridge filter systems rely on a flow-through filtration system, designed to improve the quality
of stormwater runoff. Stormwater is passed through each media-filled cartridge, which traps
particulate and adsorb materials such as dissolved metals and hydrocarbons. The cartridge
systems are generally contained within underground vaults.

It has been demonstrated that these systems are effective in the treatment of first flush flows
and controlled flows during the latter part of a storm. The primary target pollutants for removal
are: sediments (TSS), soluble metals, soluble phosphorus, nitrates, and oil and grease.

It is proposed that two (2) cartridge systems be incorporated into the development.

For conceptual design purposes, modelling has been based on the Ocean Protect StormFilter
(PSorb) cartridges. It is noted that similar alternatives may also be used subject to engineering
approval. MUSIC nodes were supplied by Ocean Protect and are based on 2nd and 3rd party
field testing product data. These test results and papers are available upon request from
Ocean Protect.

General set-out details for the proposed systems are contained in Appendix B.

The StormFilter parameters utilised within MUSIC are summarised in Table 6.11.

Table 6.11 StormFilter Parameters

StormFilter (PSorb) Parameters Catchment A2 Catchment A3
No. of Cartridges 4 42
High Flow by-pass (m%s) 0.004 0.038
Pit Size (mm)/Manhole Size (mm)/Vault Size (m?)/Chamber Size Precast Manhole SF Chamber (Within
(m?) 1,460mm dia — 1.44 m? Detention Tank) — 100 m?
Low Flow 0.000 0.000
Cartridge Type (height & media type) 690 mm PSorb
Are the proposed pollutant reduction efficiencies independently Yes
verified using a method suited to local conditions?
Does the data provided include performance results under dry Yes
weather flows (to account for potential pollutant leeching?)
It the assumed high-flow bypass rate consistent with manufacturer Yes
specifications?
TSS Input (mg/L) 1000
Output (mg/L) 96
TN Input (mg/L) 100
Output (mg/L) 44.1
TP Input (mg/L) 10.00
Output (mg/L) 1.39
Gross Pollutants Input (kg/ML) 14.99
Output (kg/ML) 0.00
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6.4.4 Modelling Results

Results of the MUSIC v6 modelling for the treatment train effectiveness are summarised in
Table 6.12. The results indicate the 80%, 60%, 45% and 90% reduction target for TSS, TP,
TN and GP respectively are achieved for the rainfall data set simulated for all flows captured
and conveyed to the proposed bioretention basin. A screen capture of the MUSIC v6
modelling results is included as Figure 6.2.

Table 6.12 Treatment Train Effectiveness

Water Quality

Inflows Outflows Reduction Reduction o
Catchment ID Pollutant Objective
(kglyr) (kglyr) (kglyr) (%) '(%)
TSS 3,713 406 3,300 89.1 80.0
TOTAL TP 8.4 2.6 5.80 69.1 60.0
TN 74.1 40.6 334 45.1 45.0
NOTE: All simulations have been run with pollutant export estimation set to “stochastic generation”.
4 A
 eWater Results Manager - o x
File Options Help
L Eﬁ LY d Lm C& y %
e @ Treatment Train Effec
. " Latest Run : Treatment Train Effectiveness : Receiving Node
4 L LatestRun - Sources Residual Load | % Reduction |
L Analysis Flow (ML/yr) 2346 2346 0.0008469
Climate Data Total Suspended Solids (ka/yn) 3713 4057 8008
Generic Treatment Total Phosphorus (kg/yr) 838 2503 69.06
4 i Receiving Total Nitrogen (kg/yr) 741 4065 4514
Receiving Node . | |Gress Pollutants tka/yr) 5444 0 100
C

Figure 6.2 Screen Capture of MUSIC Modelling Results

6.5 Maintenance Access

In order to enable regular maintenance of the StormFilter systems, including cleanouts, and
replacing cartridges, 900x900 mm accesses will be provided to the ceiling of the proposed
manhole and the detention tank which house the cartridges.

6.6 Water Quality Monitoring and Maintenance

In order to ensure that the stormwater management measures detailed within this
management plan function correctly in the long term and to ensure that impacts to
downstream receiving environments are mitigated, appropriate operational phase water
maintenance and monitoring is to be undertaken. The following sections detail the minimum
requirements for each specific control device.

6.6.1 Operational Phase Water Quality Monitoring

Monitoring during the operational phase will be undertaken to determine the impact of
activities on the receiving waters. Surface water quality monitoring is to be undertaken at
discharge points from the site. Samples should be collected for TSS, pH, dissolved oxygen
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(DO), TP, TN and hydrocarbons. Sampling is to be performed in accordance with procedures
set out in the Environmental Protection Authority’s Water Quality Sampling Manual. A NATA
registered laboratory is to be used to analyse the collected samples.

Table 6.13 specifies the sampling parameters and frequencies required. Results of the
monitoring program are to be compiled monthly into an ongoing Water Quality Monitoring
Report. A copy of the report and monitoring data is to be maintained at all times.

Table 6.13 Operational Phase Water Quality Parameters and Sampling Frequencies

Sampling Parameter Sampling Frequency

TSS
pH
A Water quality monitoring will be completed following a rainfall

Dissolved Oxygen (DO) event of 25 mm or greater in any 24 hour period monthly for a

N minimum period of 12 months, or as specified by the Local
Authority conditions of approval for the development.
TP
Hydrocarbons

Table 6.14 sets the water quality criteria for water discharged from the development site.

Table 6.14 Operational Phase Water Quality Discharge Criteria

Water Quality Parameter Discharge Criteria

TSS
Turbidity (NTU)

pH
DO

No net deterioration of the downstream receiving environment
as a result of discharge from the development.

TN

TP

Hydrocarbons

6.6.2 Operational Phase Device Maintenance

In order for each of the proposed stormwater treatment devices to achieve the necessary
pollutant removal efficiencies regular maintenance is necessary. Poorly maintained devices
will result in under performance and in some instances may cause leaching of pollutants to
downstream receiving environments. All maintenance and operation of the proprietary
treatment devices should be in accordance with manufacturers specifications. An operational
and maintenance manual is available from Ocean Protect upon request. All material removed
during maintenance, whether solid or liquid, is to be disposed of in a manner that does not
cause ongoing soil erosion or environmental harm.
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The report has been prepared on behalf of The Hub Precinct Pty Ltd and presents a
comprehensive review of available Stormwater Quality Improvement Devices (SQID) and
stormwater Best Management Practices (BMP) to ensure that the proposed development
adequately addresses the management of stormwater quantity and quality during the
operational phase of the development.

7 Conclusions

The stormwater treatment train proposed for the development site includes the installation of
proprietary devices including;

e Twenty (20) OceanGuard basket systems (or similar alternatives subject to
engineering approval) for coarse sediment and gross pollutant removal (road surface
flows) installed upstream of the StormFilter systems;

o Four (4) StormFilter cartridges (or similar alternatives subject to engineering approval)
for sediment and nutrient removal housed within a precast 1460mm dia Manhole to be
located in an offline arrangement; and

e An additional forty two (42) StormFilter cartridges (or similar alternatives subject to
engineering approval) for sediment and nutrient located within the proposed
underground detention tank (located in a separated chamber via an internal wall).

MUSIC v6 modelling of the stormwater treatment train has been undertaken by Ocean Protect
and has shown pollutant removal efficiencies of 80%, 60%, 45% and 90% for TSS, TP, TN
and gross pollutants respectively for the developed catchments can be achieved.

In order to address the management of stormwater quantity, a single underground detention
tank has been proposed within Catchment A3. The proposed detention tank will also include
a Stormfilter System (Ocean Protect) for quality management of post development A3. The
filter system will be separated within the tank via an internal wall (cast in-situ). The proposed
tank design includes an estimated detention volume of 620 m? (excluding treatment volume).
Modelling of the detention tank and its associated outlet structures indicate that pre-developed
flows can be maintained for all nominated ARI events at PD-A.
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8 RPEQ Certification

| am aware that Council may rely upon the contents and findings of this assessment for the
purposes of development assessment. In my opinion, the Council can rely upon the
information contained within the report and there are no reservations or qualifications in
respect to the information other than set out in the report.

I confirm that if the design parameters set out in this report are included within the
development:

° there should be no worsening in peak discharge, as a result of the proposed
development that would result in actionable damage to downstream properties; and

. stormwater pollutant load reductions in accordance with best practice should be
achieved.

R dze 140422

Brad Comley z.f/ RPEQ 17706 DATE
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ARR 2019. Australian Rainfall and Runoff Data Hub. [online] Available at: https://data.arr-software.org
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Appendix A
Healthy Waters Code
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Healthy waters code (Redland City Plan 2018 — Version 8)

9.3.11 Application

This code applies to development where the healthy waters code is identified as applicable in the tables of assessment.

When using this code, reference should be made to section 5.3.2 and, where applicable, section 5.3.3, in Part 5.

9.3.1.2 Purpose

(1) The purpose of the Healthy waters code is to ensure that development manages stormwater run-off and protects the receiving waterways.
(2)  The purpose of the code will be achieved through the following overall outcomes:

(& The environmental values of the city’s waterways are protected or enhanced;

(b)  stormwater run-off does not adversely impact on the quality of receiving waters, including waterways, wetlands and Moreton Bay;

(c) stormwater is managed to ensure the impacts of overland flow or flooding are not worsened for people or property;

(d)  anatural flow regime, including flow paths and quantity, is maintained as far as possible;

(e) potential adverse impacts as a result of disturbing acid sulfate soils, erosion or sediment flow are avoided;

4] stormwater, water quality and erosion control infrastructure is provided in a cost- effective and efficient manner; and

(g) stormwater, water quality and erosion control infrastructure is designed and located to minimise whole-of-lifecycle costs.

Editor's note: The location, design and functionality of the trunk stormwater network is identified in the local government infrastructure plan which forms part 4 of this planning scheme.
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9.3.1.3

Healthy Waters Code — Specific Benchmarks for Assessment

Table 9.3.1.3.1: Benchmarks for Assessable Development

Performance outcomes

Acceptable outcomes

Does the proposal meet the acceptable outcome?

If not, justify how the proposal meets either the performance outcome or overall
outcome

For Assessable Development

Stormwater Drainage
Editor's note:

with the matters specified in Planning Scheme Policy 2 Infrastructure works.

In order to demonstrate compliance with the performance outcomes in this section, a stormwater management plan is likely to be required. This should be prepared in accordance

PO1

To the extent practicable, natural drainage
lines are retained, and their hydraulic
capacity and channel characteristics are
maintained or re-established.

AO1.1

All  existing natural waterways and

overland flow paths are retained.

AO1.2 COMPLIES WITH AO1.2

The stormwater management system is
designed in accordance with Planning
Scheme Policy 2 - Infrastructure works.

The proposed stormwater management system has been designed in accordance
with Planning Scheme Polity 2 — Infrastructure Works.

PO2

On-site stormwater management systems
do not rely on the retention of existing
artificial water bodies, except where such
water bodies:

(1) perform significant ecological, water
quality or recreation functions;

(2) do not pose a significant risk to stream
health or water quality;

(3) are structurally sound;

(4) do not pose any risk to community
health and safety; and

(5) wil not impose a significant
maintenance or cost burden on the
community in the short or long terms.

No acceptable outcome is nominated.

Editor’'s Note: Council would generally
expect that such waterbodies are not
retained as many are currently in poor
condition and need substantial remediation.
Where an existing waterbody is proposed
to be retained as an integral component of
water management on the site, an
assessment should be done in accordance
with  Planning  Scheme  Policy 2
Infrastructure works. This assessment
should be done in conjunction with an
ecological assessment report so that
conflicts between competing environmental
values can be identified and resolved.

COMPLIES WITH PO2

The on-site stormwater management system does not rely on the retention of
existing artificial waterbodies. Stormwater management on-site will rely on a
detention tank and treatment via proprietary filter devices. .

PO3

The  stormwater  drainage  system
maintains pre-development velocity and

AO3.1

Stormwater drainage is designed in
accordance with Planning Scheme Policy 2

COMPLIES WITH AO3.1
Stormwater drainage is designed in accordance with Planning Scheme Policy 2
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Performance outcomes

Acceptable outcomes

Does the proposal meet the acceptable outcome?

If not, justify how the proposal meets either the performance outcome or overall
outcome

volume of run- off external to the site and
does not otherwise worsen or cause

Infrastructure works.

Infrastructure works.

nuisance to adjacent, upstream and

downstream land.

PO4 AO4.1 COMPLIES WITH AO4.1

Stormwater drainage is designed and | Stormwater drainage design meets the | Minor stormwater flows are to be collected within a pipe network with major

constructed to convey stormwater flow
resulting from the relevant design storm
event under normal operating conditions.

stormwater flow capacity requirements of
the following design storm events:

(1) where for the minor drainage system -
as detailed in Table 9.3.1.3.2 - Minor
Drainage System Design Storm Event
by Road Frontage Classification and
Zone; or

(2) where for the major drainage system
1% AEP.

Editor's _Note:

Refer to section 7 of the

drainage to occur within road reserves.

Queensland Urban Drainage Manual for
descriptions of major and minor drainage
systems.
PO5 AO05.1 COMPLIES WITH AO5.1
The stormwater drainage system is | The major drainage system caters for 50% | Major outlet structures have been designed to convey flows in the event of 50%

designed to function in the event of a
minor system blockage.

blockage in the minor drainage system
without causing inundation of building floor
levels.

blockage to the minor flow outlets.

PO6

Roof and surface run-off is managed to
prevent stormwater flows from entering
buildings and be directed to a lawful point
of discharge.

A06.1

Roof and allotment drainage is provided in
accordance with Planning Scheme Policy 2
Infrastructure works.

COMPLIES WITH A06.1

Roof runoff from the proposed buildings are to be directed to the internal road
network. Minor flows from the internal road network are collected and conveyed
within the underground stormwater pipe network to the proposed stormwater
treatment devices. Major flows in excess of the piped network capacity will be
conveyed within the road reserve to the stormwater detention measure.

PO7

Where located within open space,
stormwater devices or functions do not
reduce the utility of that space for its
intended  recreational or ecological
functions.

No acceptable outcome is nominated.

COMPLIES WITH PO7

Proposed stormwater management measures are located underground therefore
will not impact on the function of open space.

Hub68 Centre of Excellence — Aging & Wellness, 58-68 Delancey Street, Ormiston

Conceptual Stormwater Management Plan
Project Number: BC-19142

Appendix A



Performance outcomes

Acceptable outcomes

Does the proposal meet the acceptable outcome?

If not, justify how the proposal meets either the performance outcome or overall
outcome

PO8

Maintenance requirements and costs
associated with the devices used within
the system are minimised.

No acceptable outcome is nominated.

COMPLIES WITH AO8

All stormwater treatment devices are to be designed with maintenance provisions
in accordance with manufacturers guidelines.

Water Quality — General
Editor's note:

In order to demonstrate compliance with the performance outcomes in this section, a waste water and stormwater quality management plan may be required. Such assessments

should be prepared in accordance with the matters specified in Planning Scheme Policy 2 Infrastructure works.

PO9

Development protects and does not
adversely impact the environmental values
or water quality of receiving waterways.

For development involving a site area of
2,500m2 or more, or six or more residential
lots or dwellings:

COMPLIES WITH A09.1

Stormwater runoff from the proposed development is to be conveyed to two
proprietary filter systems for stormwater treatment purposes. These systems have
been sized to achieve the minimum reductions in mean annual load as specified in
AO09.1. MUSIC modelling indicates the proposed stormwater treatment train

A09.1
. . achieves these reductions.
Stormwater run-off complies with the
following design objectives:
Minimum reductions in mean annual
load from unmitigated development (%)
Total Total Total Gross
Suspen | Phosph | Nitroge | Polluta
ded orous n (TN) nts >5
Solids (TP) mm
(TSS) (GPs)
80 60 45 90
Otherwise, no acceptable outcome is
nominated.
PO10 N/A
The entry to and transport of contaminants | No acceptable outcome is nominated.
in stormwater or waste water is avoided.
Editor's Note: Applicants should refer to

Planning Scheme Policy 2  Infrastructure works

for guidance.

Water Quality — Erosion Prevention and Sediment Control
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Performance outcomes

Acceptable outcomes

Does the proposal meet the acceptable outcome?

If not, justify how the proposal meets either the performance outcome or overall
outcome

Editor's note: In order to demonstrate compliance with the performance outcomes in this section, an erosion and sediment control plan is likely to be required. An erosion hazard assessment may
also be required to establish the level risk for erosion and sediment pollution. Such assessments should be prepared in accordance with the matters specified in Planning Scheme Policy 2

Infrastructure works..

PO11
Development does not increase either:

(1) sediment concentration in waters or
stormwater outside the development's
sediment treatment train; or

(2) run-off which causes erosion either
on- site or off-site.

No acceptable outcome is nominated.

COMPLIES WITH PO11 THROUGH CONDITIONS

It is considered suitable that conditions be placed on the development approval
that required the preparation of an Erosion and Sediment Control plan as part of
future Operational Works.

PO12

Development avoids unnecessary
disturbance to soil, waterways or drainage
channels.

No acceptable outcome is nominated.

COMPLIES WITH PO12

The development has been proposed within the existing cleared area which is free
of waterways and drainage channels. Environmental/vegetated areas are proposed
for conservation.

PO13

All soil surfaces are effectively stabilised
against erosion.

No acceptable outcome is nominated.

COMPLIES WITH PO13 THROUGH CONDITIONS

It is considered suitable that conditions be placed on the development approval
that required the preparation of an Erosion and Sediment Control plan as part of
future Operational Works.

PO14

The functionality of the stormwater
treatment train is protected from the
impacts of erosion, turbidity and
sedimentation, both within and external to
the development site.

No acceptable outcome is nominated.

COMPLIES WITH PO14 THROUGH CONDITIONS

It is considered suitable that conditions be placed on the development approval
that required the preparation of an Erosion and Sediment Control plan as part of
future Operational Works.

PO15
Areas outside the development site are not
adversely impacted by erosion or

sedimentation.

No acceptable outcome is nominated.

COMPLIES WITH PO15 THROUGH CONDITIONS

It is considered suitable that conditions be placed on the development approval
that required the preparation of an Erosion and Sediment Control plan as part of
future Operational Works.
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Performance outcomes

Acceptable outcomes

Does the proposal meet the acceptable outcome?

If not, justify how the proposal meets either the performance outcome or overall
outcome

Water Quality — Acid Sulfate Soils

PO16

Within the areas identified as potential acid
sulfate soils on Figure 9.3.1.3.1 Potential
acid sulfate soils, the generation or release
of acid and metal contaminants into the
environment is avoided by:

(1) not disturbing acid sulfate soils when
excavating or otherwise removing soil
or sediment, draining or extracting
groundwater, and not undertaking
filling that results in actual acid sulfate
soils being moved below the water
table or previously saturated acid
sulfate soils being aerated; or

(2) where disturbance of acid sulfate soils
will not be avoided, development:

a. neutralises existing acidity and
prevents the generation of acid
and metal contaminants; and

b. prevents the release of surface
or groundwater flows containing
acid and metal contaminants
into the environment.

Editor’s Note: Where works are proposed within
the areas identified as potential acid sulfate
sails, it is likely that an on-site acid sulfate
investigation will be requested. Such an
investigation should conform to the Queensland
Sampling Guidelines and the Laboratory
Methods Guidelines or Australian Standard
4969. Where acid sulfate soils will be disturbed,
an environmental management plan must be
prepared which outlines how the release of acid
and metal contaminants will be prevented.

A0O16.1
Development does not involve:

(1) excavating or otherwise removing
100m? or more of soil or sediment at or
below 5m AHD; or

(2) permanently or temporarily extracting
groundwater resulting in the aeration
of saturated acid sulfate soils; or

(3) filling in excess of 500m® with an
average depth of 0.5m or greater that
results in:

a. actual acid sulfate soils being
moved below the water table: or

b. previously saturated acid sulfate
soils being aerated.

COMPLIES WITH A016.1 THROUGH CONDITIONS

It is considered suitable that conditions be placed on the development approval
that required the preparation of a geotechnical investigation and if necessary a
Acid Sulfate Soil Management Plan as part of future Operational Works.
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Stormwater Management Design Drawings
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Australian Rainfall & Runoff Data Hub - Results

Input Data

Longitude 153.248
Latitude -27.523
Selected Regions (clear)
Storm Losses show
Temporal Patterns show
BOM IFDs show
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Storm Losses

Note: Burst Loss = Storm Loss - Preburst
Note: These losses are only for rural use and are NOT FOR DIRECT USE in urban areas

ID 24190.0
Storm Initial Losses (mm) 26.0
1.7

Storm Continuing Losses (mm/h)

Layer Info



Time Accessed 18 November 2022 11:12AM

Version 2016_v1

Temporal Patterns | Download (.zip) (static/temporal_patterns/TP/ECnorth.zip)

code ECnorth
Label East Coast North
Layer Info
Time Accessed 18 November 2022 11:12AM
Version 2016_v2
BOM IFDs

Click here (http://www.bom.gov.au/water/designRainfalls/revised-ifd/?
year=2016&coordinate_type=dd&latitude=-27.52283&longitude=153.24792&sdmin=true&sdhr=true&sdday=true&user_label=) to obtain the
IFD depths for catchment centroid from the BoM website

Layer Info

Time Accessed 18 November 2022 11:12AM

Median Preburst Depths and Ratios

Values are of the format depth (ratio) with depth in mm

min (h)\AEP(%) 50 20 10 5 2 1
60 (1.0) 2.6 8.7 12.7 16.5 12.4 9.2
(0.064) (0.153) (0.187) (0.211) (0.133) (0.089)
90 (1.5) 4.2 1.2 15.8 20.3 16.1 13.0
(0.089) (0.171) (0.203) (0.223) (0.149) (0.106)
120 (2.0) 3.6 10.5 15.0 19.4 20.2 20.8
(0.070) (0.145) (0.174) (0.192) (0.167) (0.152)
180 (3.0) 7.2 18.3 25.7 32.7 422 49.4
(0.122) (0.222) (0.258) (0.280) (0.300) (0.309)
360 (6.0) 7.5 20.3 28.8 36.9 64.8 85.7
(0.100) (0.192) (0.224) (0.244) (0.353) (0.409)
720 (12.0) 8.7 21.0 29.2 37.0 61.8 80.4
(0.089) (0.152) (0.174) (0.186) (0.255) (0.290)
1080 (18.0) 9.0 16.8 21.9 26.8 50.3 67.9
(0.080) (0.104) (0.111) (0.114) (0.176) (0.207)
1440 (24.0) 6.5 12.2 16.0 19.6 35.3 47.0
(0.052) (0.067) (0.072) (0.074) (0.109) (0.127)
2160 (36.0) 0.2 5.1 8.4 1.5 26.2 37.2
(0.001) (0.024) (0.032) (0.037) (0.069) (0.085)
2880 (48.0) 0.0 2.2 3.6 5.0 18.0 27.7
(0.000) (0.009) (0.013) (0.015) (0.043) (0.057)
4320 (72.0) 0.0 0.7 1.1 16 9.7 15.8

(0.000) (0.003) (0.003) (0.004) (0.020) (0.028)



Layer Info

Time Accessed

Version

Note

2018 _v1

18 November 2022 11:12AM

Preburst interpolation methods for catchment wide preburst has been slightly altered. Point values remain unchanged.

LIMB 2020 IFD - High Resolution

min (h)\AEP(%)  63.23

5 (0.08) 10.2
10 (0.17) 16.7
15 (0.25) 21.1
20 (0.33) 24.3
25 (0.42) 26.8
30 (0.5) 28.9
45 (0.75) 335
60 (1.0) 36.8
90 (1.5) 41.8
120 (2.0) 45.7
180 (3.0) 52.0
270 (4.5) 59.4
360 (6.0) 65.5
540 (9.0) 75.4
720 (12.0) 83.2
1080 (18.0) 95.2
1440 (24.0) 104.0
1800 (30.0) 110.9
2160 (36.0) 116.5
2880 (48.0) 125.0
4320 (72.0) 136.8
5760 (96.0) 145.3
7200 (120.0) 152.7
8640 (144.0) 159.8
10080 (168.0) 167.1
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Note The LIMB 2020 IFDs were developed for four local governments, including Ipswich City Council (ICC), Lockyer Valley

Regional Council (LVRC) and Moreton Bay Regional Council (MBRC), as it was found the 2016 IFDs were not fully
representative of these catchments. The LIMB 2020 IFDs were informed by additional council sub-daily rainfall gauge data,
and were developed using methods that placed higher weighting on this data. They resulted in a reduction in local biases

across all AEPs, durations and areas, compared to the 2016 IFDs. The LIMB 2020 IFDs come in three formats; high

resolution, BOM resolution, and envelope of 2016/2020 IFDs. This dataset is the high resolution dataset, being gridded 2020
IFD output at fine resolution (0.005 degrees). More information on the 2020 IFDs is available under the Jurisdiction Specifics
menu option of this website. Practitioners undertaking works for either ICC, LVRC or MBRC in general should utilise the
Envelope of the BOM 2016 IFDs and LIMB 2020 IFDs. Where project objectives and scope indicate a benefit of utilising the
High Resolution LIMB 2020 IFDs, practitioners working for these councils should contact the relevant council directly to
discuss. All other practitioners working within the regions for which 2020 IFDs are available should consider the guidance of

Australian Rainfall and Runoff on their use.

LIMB 2020 IFD - Enveloped
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The LIMB 2020 IFDs were developed for four local governments, including Ipswich City Council (ICC), Lockyer Valley
Regional Council (LVRC) and Moreton Bay Regional Council (MBRC), as it was found the 2016 IFDs were not fully
representative of these catchments. The LIMB 2020 IFDs were informed by additional council sub-daily rainfall gauge data,
and were developed using methods that placed higher weighting on this data. They resulted in a reduction in local biases
across all AEPs, durations and areas, compared to the 2016 IFDs. The LIMB 2020 IFDs come in three formats; high
resolution, BOM resolution, and envelope of 2016/2020 IFDs. This dataset is the envelope dataset, being the maximum of
the BOM 2016 IFD dataset or the 2020 IFD (resolution aligned to BOM 2016 IFDs). More information on the 2020 IFDs is
available under the Jurisdiction Specifics menu option of this website. Practitioners undertaking works for either ICC, LVRC
or MBRC in general should utilise the Envelope of the BOM 2016 IFDs and LIMB 2020 IFDs. Where project objectives and
scope indicate a benefit of utilising the High Resolution LIMB 2020 IFDs, practitioners working for these councils should
contact the relevant council directly to discuss. All other practitioners working within the regions for which 2020 IFDs are
available should consider the guidance of Australian Rainfall and Runoff on their use.



LIMB 2020 IFD - BoM Resolution

min (W)\AEP(%)  63.23

5 (0.08) 10.2
10 (0.17) 16.8
15 (0.25) 21.2
20 (0.33) 24.4
25 (0.42) 26.9
30 (0.5) 29.0
45 (0.75) 335
60 (1.0) 36.8
90 (1.5) 41.8
120 (2.0) 45.7
180 (3.0) 52.0
270 (4.5) 59.5
360 (6.0) 65.6
540 (9.0) 75.9
720 (12.0) 84.3
1080 (18.0) 98.0
1440 (24.0) 109.0
1800 (30.0) 118.0
2160 (36.0) 125.0
2880 (48.0) 137.0
4320 (72.0) 153.0
5760 (96.0) 163.0
7200 (120.0) 170.0
8640 (144.0) 175.0
10080 (168.0) 178.0
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Note The LIMB 2020 IFDs were developed for four local governments, including Ipswich City Council (ICC), Lockyer Valley
Regional Council (LVRC) and Moreton Bay Regional Council (MBRC), as it was found the 2016 IFDs were not fully
representative of these catchments. The LIMB 2020 IFDs were informed by additional council sub-daily rainfall gauge data,
and were developed using methods that placed higher weighting on this data. They resulted in a reduction in local biases
across all AEPs, durations and areas, compared to the 2016 IFDs. The LIMB 2020 IFDs come in three formats; high
resolution, BOM resolution, and envelope of 2016/2020 IFDs. This dataset is the BOM resolution dataset, being gridded
2020 IFD output aligned to resolution of 2016 BOM IFDs (0.02479 degrees). More information on the 2020 IFDs is available
under the Jurisdiction Specifics menu option of this website. Practitioners undertaking works for either ICC, LVRC or MBRC
in general should utilise the Envelope of the BOM 2016 IFDs and LIMB 2020 IFDs. Where project objectives and scope
indicate a benefit of utilising the High Resolution LIMB 2020 IFDs, practitioners working for these councils should contact the
relevant council directly to discuss. All other practitioners working within the regions for which 2020 IFDs are available should
consider the guidance of Australian Rainfall and Runoff on their use.

Download TXT (downloads/df4f8b5d-d483-454e-bcce-78d6f66dafa7.txt)
Download JSON (downloads/fd2b3565-89be-46f6-8aae-60d77cb25061.json)

Generating PDF... (downloads/7db78ab4-29b8-4937-8e12-bca46f4f43e6.pdf)
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Location

Label: Delancey St
Latitude: -27.523 [Nearest grid cell: 27.5125 (S)]
Longitude:153.249 [Nearest grid cell: 153.2375 (E)]

IFD Design Rainfall Intensity (mm/h) Issued: 05 December 2022

Rainfall intensity for Durations, Exceedance per Year (EY), and Annual Exceedance Probabilities (AEP).
FAQ for New ARR probability terminology

Annual Exceedance Probability (AEP)

Duration 63.2%  50%%# 20%*  10% 5% 2% 1%
162 183 250 295 338 395 438
135 153 211 251 292 348 391
127 143 197 235 272 322 361
121 137 187 222 257 303 338
116 131 179 212 244 286 318
10 min 94.9 107 146 172 196 229 253
15 min 80.5 91.1 124 146 166 194 214
20 min 70.1 79.3 108 127 145 169 187
25 min 62.2 70.5 96.0 113 130 151 168
30 min 56.1 63.6 86.8 102 118 138 153
45 min 43.8 49.7 68.1 80.7 93.1 110 122
1 hour 36.4 41.3 56.8 67.6 78.2 92.6 104
1.5 hour 27.8 31.5 43.6 52.1 60.6 72.3 81.4
2 hour 22.8 25.9 36.1 43.2 50.5 60.4 68.3
3 hour 17.3 19.7 27.6 33.2 38.9 46.9 53.2
4.5 hour 13.2 15.1 21.2 25.6 30.1 36.4 41.5
6 hour 10.9 12.5 17.6 21.4 25.2 30.5 34.9
9 hour 8.43 9.66 13.7 16.7 19.7 23.9 27.4
12 hour 7.03 8.07 11.5 14.0 16.6 20.2 23.1
18 hour 5.44 6.27 9.01 11.0 13.0 15.9 18.3
24 hour 4.53 5.24 7.57 9.25 11.0 13.4 15.4
30 hour 3.92 4.54 6.59 8.07 9.60 11.8 13.5
36 hour 3.48 4.03 5.87 7.21 8.58 10.5 12.1
48 hour 2.86 3.32 4.86 5.98 7.13 8.79 10.1
72 hour 2.13 2.48 3.64 4.49 5.38 6.67 7.72
96 hour 1.70 1.98 2.91 3.60 4.31 5.36 6.22
120 hour 1.42 1.64 2.41 2.98 3.58 4.44 5.16
144 hour 1.21 1.40 2.04 2.52 3.03 3.76 4.37
168 hour 1.06 1.22 1.76 2.17 2.61 3.22 3.76

Note:

# The 50% AEP IFD does not correspond to the 2 year Average Recurrence Interval (ARI) IFD.
Rather it corresponds to the 1.44 ARI.

* The 20% AEP IFD does not correspond to the 5 year Average Recurrence Interval (ARI) IFD.
Rather it corresponds to the 4.48 ARI.

This page was created at 00:31 on Monday 5 December 2022 (UTC)

© Copyright Commonwealth of Australia 2022, Bureau of Meteorology (ABN 92 637 533 532) | CRICOS Provider 02015K |
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Appendix D
1 % AEP Box and Whisker Plots for Modelled Durations
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Appendix E
Rational Method Model Validation
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The Rational Method has been relied upon to validate the flows reported within xpstorm for
both the pre and post development cases. In accordance with QUDM 2016 Section 4, the
Rational Method provides a simple means of estimating peak discharge and is therefore
considered suitable for validation purposes. Equation 4.2 from QUDM has been relied upon.

Qy=(Cy . 1y . A)/360

where:
Qy = peak flow rate (m®/s) for annual exceedance probability (AEP) of 1in 'y’ years
Cy = coefficient of discharge for AEP of 1 in ‘y’ years
A = area of catchment (ha)

;i average rainfall intensity (mm/h) for a design duration of ‘t' hours and an AEP of 1 in
'y years

t the nominal design storm duration as defined by the time of concentration (t)

Coefficient of Discharge

Based on the infiltration characteristics of the internal and external catchments, the following
discharge coefficients have been calculated using the method presented within Book 8 of
Australian Rainfall and Runoff (1998) and based on Equation 4.3 from QUDM (2016).

Cy=Fy.Cuwo
where
Cy = coefficient of discharge for AEP of 1 in ‘y’ years
Fy = frequency factor for AEP of 1 in ‘y’ years
Cio = 10 year discharge coefficient value for Tables 4.5.3 and 4.5.4 of QUDM

Fraction impervious (f) values for the existing and developed catchments were derived from
aerial photography and development plans, respectively. Using these values, and the local
Y40 (1 hour rainfall intensity for the 10 year ARI) value sourced from BOM, the Cy, for each
catchment was determined and utilised to calculate the runoff coefficients for each
nominated event.

The fraction impervious and coefficient of discharge values for the nominated AEP’s for the
existing case and developed case are contained within Tables C.1 and C.2, respectively.

Table C.1 Coefficient of Discharge — Existing Case
Catchment ID ‘ fi Cg ‘ C5 Cm Czo 050 ClOO

External A (EXT) 0.00 0.56 0.63 0.66 0.69 0.76 0.79
Internal Al 0.06 0.57 0.64 0.67 0.71 0.77 0.81
A2 0.00 0.56 0.63 0.66 0.69 0.76 0.79

Table C.2 Coefficient of Discharge — Developed Case

Catchment ID

External A (EXT) 0.80 0.72 0.81 0.85 0.89 0.98 1.00
Internal Al 0.30 0.62 0.70 0.74 0.77 0.85 0.88
A2 0.40 0.65 0.72 0.76 0.80 0.87 0.91
A3 0.90 0.75 0.84 0.88 0.92 1.00 1.00

Time of Concentration

The time of concentration (tc) for each catchment was calculated in accordance with Section
4.6 of QUDM (2016).
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A standard inlet time of concentration of 5 min has been adopted within the relevant
developed catchments as per Table 4.6.2 of QUDM.

The time of concentration (tc) for the overland flow length within the undeveloped catchments
and the relevant developed catchments was estimated using Friend’s Equation for overland
flow (QUDM Section 4.6.6).

t. = (107nL0333)/S02
where:
Time of concentration (min)
Horton’s roughness value (estimated using QUDM Table 4.6.5)
Overland sheet flow path length (m)
Slope (%)

mnrss&

For channel flow, times where estimated using Manning’s equation as provided in the
Technical notes for Figure 4.6 of QUDM, shown below:

tc = 0.025L/S°°
where:
Time of concentration (min)
Length of gutter flow (m)

tc
L
S Slope (%)

Tables C.3 and C.4 below present the parameters relied upon to calculate the time of
concentration (tc) to the discharge point of each catchment (site’s PD) for the existing and
developed case, respectively.

Table C.3 t. Parameters — Existing Case

External Internal
Parameter

A (EXT) Al

Standard Inlet Time

te (min)

Sheet Flow
Flow Length (m) 47 100 100
Horton’s Roughness Value 0.04 0.04 0.04
Slope (%) 10.6 7.2 9.5
te (min) 9.6 13.4 12.6

Channel Flow

Flow Length (m) - 90 39

Velocity (m/s) - 15 0.9

Slope (%) - 8.0 7.2

te (min) - 1.0 0.7
Pipe Flow

Flow Length (m) - - -

Velocity (m/s) - - -

Slope (%) - - -

te (min) - - -

TOTAL tc (min) 9.6 14.4 13.4
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Table C.4 t. Parameters — Developed Case

External ‘ Internal
Parameter
IN(24D)
Standard Inlet Time
tc (min) 5 - 5 5
Sheet Flow
Flow Length (m) - 12.5 - -
Horton’s Roughness Value - 20 - -
Slope (%) - 0.035 - -
te (min) - 6.1 - -
Channel Flow
Flow Length (m) - - 150 -
Velocity (m/s) - - 0.9 -
Slope (%) - - 7.5 -
te (min) - - 2.8 -
Pipe Flow
Flow Length (m) 100 - 35 220
Velocity (m/s) 1.0 - 1.0 1.0
Slope (%) 1.0 - 1.0 1.0
tc (min) 1.7 - 0.6 3.7
TOTAL t. (min) 6.7 6.1 8.4 8.7

Rainfall Intensity

Based on the calculated t; for each catchment, Intensity-Frequency-Duration data (IFD) has
been obtained from the Bureau of Meteorology for nominated AEP’s and the existing and
developed cases are presented in Tables C.5 and C.6, respectively.

Catchment ID

External A (EXT) 121.0 151.5 175.0 199.6 233.3 257.9
Internal Al 103.3 128.9 149.3 169.8 198.4 218.9
A2 106.9 133.5 154.5 175.8 205.4 226.7
Table C.6 Rainfall Intensity (mm/h)— Developed Case
Catchment ID
External A (EXT) 136.3 171.0 198.6 228.0 267.0 296.3
Internal Al 138.9 174.3 202.6 232.8 272.7 302.8
A2 127.5 159.8 185.1 211.7 247.7 274.3
A3 125.9 157.8 182.6 208.8 244.2 270.3

Peak Discharge

Based on the above parameters, estimates of the expected peak discharge generated for
the site’s existing and developed catchments for nominated AEP’s have been calculated,

and are presented in Tables C.7 and C.8, respectively.
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Catchment ID

Table C.7 Peak Discharg

e (m3/s) — Existing Case

Annual Exceedance Probability (AEP)

0.393 0.181 0.095 0.049 0.02 0.01

(2 yr ARI) (5 yr ARI) (10 yr ARI) (20 yr ARI) (50 yr ARI) (100 yr ARI)
External A (EXT) 0.01 0.01 0.01 0.02 0.02 0.02
Internal Al 0.36 0.50 0.61 0.73 0.94 1.08
A2 0.03 0.04 0.05 0.06 0.08 0.09

Catchment ID

Table C.8 Peak Discharg

e (m?/s) — Developed Case

Annual Exceedance Probability (AEP)

0.393 0.181 0.095 0.049 0.02 0.01
(2 yr ARI) (5 yr ARI) (10 yr ARI) (20 yr ARI) (50 yr ARI) (100 yr ARI)

External A (EXT) 0.10 0.15 0.18 0.22 0.28 0.31

Internal Al 0.01 0.02 0.02 0.03 0.03 0.04

A2 0.05 0.07 0.08 0.10 0.13 0.15

A3 0.58 0.81 0.99 1.18 1.50 1.66
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