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1.0. Introduction

1.1. Background and Scope

Create Engineers has been commissioned by The Trustee for The DP Gap Holdings Trust to
prepare a Conceptual Stormwater Management Plan for the proposed development at 836-
842 Waterworks Road, The Gap. This report will support the development application lodged
for the development.

This report aims to address the stormwater management (quality and quantity treatment
systems), during the construction and operational phase of the proposed development. It
also demonstrates that the stormwater runoff is conveyed to a Lawful Point of Discharge
(LPOD) and the post-development stormwater runoff does not adversely affect the ecological
values of downstream networks.

This report has been prepared in accordance with Queensland Urban Drainage Manual Fourth
Edition 2016 - Provisional (QUDM, 2016), the State Planning Policy (SPP, 2017), IEAust
Australian Runoff Quality: Guide to Water Sensitive Urban Design and Brisbane City Council's
City Plan (2014).

Throughout this report the proposed development area is referred to as the ‘site’ which is Lot
1-4 on RP91310 and has a total site area of 5,394m?3.
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2.0. Site Information

2.1. Location

The site is located at 836-842 Waterworks Road, The Gap and which was bounded
Waterworks Road to the north, residential properties to the west, Council parkland to the
south and a petrol station to the west. The total site area is 5,394m? and is located within the
District Centre zone under Brisbane City Council’s mapped zones. The site has been
summarised in Table 1 and located as per Figure 1.

Table 1: Site Description

Client Street Address Lot and Property Description
The Trustee for The DP 836-842 Waterworks Road,
] Lot 1-4 on RP91310
Gap Holdings Trust The Gap

Figure 1 — Proposed Site Location (Source: Queensland Globe, Accessed April 2026)

836-842 Waterworks Road, The Gap

Report Reference: CE26010-0002 Page |2
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2.2. Site Topography

The subject site currently consists of a two-storey residential dwelling. Driveway access is
gained from the north from an existing crossover made to Waterworks Road

The existing site generally falls towards the east with spot levels on-site ranging from RL
42.20m to 36.70m.

For further information refer to the site survey provided by Project Urban, Contour & Detail
Survey (Ref: 25348-01-CD), included within Appendix A

3.0. Proposed Development

It is proposed to remove the existing dwelling and access driveway and construct the proposed
development which consists of a storage facility and 17 storages units. It is proposed to have a

shared access driveway which runs through the middle of the property, with a minor section of land
dedicated back to Council along Barkala Street, as shown below in Figure 2 below

For further information refer to the site layout plan provided by McDougall Roberts Architecture

and Consulting (MRAC), Ground Floor Plan (Ref: 2520-PP_DA2.01), included within Appendix
B.
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Figure 2 Error! No text of specified style in document.— Proposed Development Layout (Source: MRAC)
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4.0. Stormwater Quantity

This section outlines the key elements of the stormwater quantity management strategy for
the site and an overview of the existing stormwater catchments currently influencing the site.

This will be addressed under the following sections:

Pre-Development Stormwater Catchments
Post-Development Stormwater Catchments
Stormwater Runoff Analysis

Proposed Stormwater Strategy

Stormwater Detention Modelling - DRAINS

ar0d =

The hydrologic objectives have been set in accordance with QUDM (2016) and BCC City Plan
(2014), including but not limited to:

e The proposed development shall ensure that all stormwater drainage is directed to a
lawful point of discharge in accordance with QUDM Section 3.9 (2016).
e No adverse impact on adjoining or downstream properties.

4.1. Pre-Development Stormwater Catchments

4.1.1. Lawful Point of Discharge

The pre-development scenario is considered to be when the subject site was wholly in use,
being pre-on-site demolition/ basement excavation works in approximately 2008 (which was
part of a previous DA approval — Council Reference: A001645460), refer to image shown in
Figure 3 below. An analysis of this pre-developed catchment indicates that the complete site
can be considered within a single catchment, with a fraction impervious of 60%. These
assumptions are aligned with the initial DA approval for the site (Council Reference:
A001645460) with the approved Stormwater Quantity & Quality Assessment Report prepared
by Storm Water Consulting being included within Appendix E.

Page |4



il 2 N »“"“n
| BARKALA STREET

Figure 3 — Pre-Development Catchment Plan (Source: Queensland Globe, Image Dated April 2007)

Stormwater captured on the existing roof is conveyed via downpipes and discharged directly
to ground. Any stormwater on ground surfaces is conveyed as sheet flow through the subject
site and ultimately discharges across the southern boundary into Alan Willing Place Park
(Council’s Parkland).

The existing Lawful Point of Discharge (LPOD) for the subject site, is the existing
creek/waterway within Alan Willing Place Park.

4.1.2. Pre-Development Catchment Runoff

The pre-development site has been investigated as a singular internal catchment and has a
contributing area of 5,394m?2. The total fraction impervious of the existing catchment is 60%.

The pre-development peak flows for the site are shown in Table 2.

Table 2: Pre-Development Peak Flows — Rational Method

Annual Exceedance Probability (AEP)

e 18% 10% 5% 2%

Parameters

39%

Area of Catchment ha 0.5394

Time of Concentration min 12.0

Runoff Coefficient 0.66 0.74 0.78 0.82 0.90 0.94
Rainfall Intensity mm/hr | 106.4 132.7 152.8 174.7 203.1 224.4
Peak Flow Rate L/s 106 147 179 215 273 315
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Post-Development Stormwater Catchments

4.2.1. Lawful Point of Discharge

Stormwater collected from the roof areas (up to the 1% AEP event) shall be conveyed via the
hydraulic roof water system to the proposed internal stormwater network within the driveway,
in which the captured flows will discharge into the stormwater management tank. The entirety
of the site’s stormwater flows (minor and major events) will wholly be conveyed via the
stormwater network under the proposed storage facility and discharge across the rear
property boundary.

As per the existing DA approval for the site (Council Reference: A006345436), the Lawful Point
of Discharge (LPOD) for the subject site will ultimately be the existing creek/waterway within
Alan Willing Place Park. For further details on Council’s previous acceptance of this LPOD
location, refer to Council’s email correspondence which is included within Appendix F.

4.2.2. Post-Development Catchment Runoff

4.3.

The post-development site has been investigated as a singular internal catchment and has a
contributing area of 5,157m?. The land along Barkala Street which is to be dedicated back to
Council has been not considered within the post-development flows. The total fraction
impervious of the proposed catchment is 90%.

The post-development peak flows for the site are shown in Table 3.

Table 3: Post-Development Peak Flows — Rational Method
Annual Exceedance Probability (AEP)

Parameters Units 39% 18% 10% 5% 204
Area of Catchment ha 0.5394
Time of Concentration min 6.0
Runoff Coefficient 0.74 0.83 0.87 0.91 1.00 1.00
Rainfall Intensity mm/hr | 133.0 166.1 191.8 219.8 256.5 284.4
Peak Flow Rate L/s 146 203 247 297 380 421

Stormwater Runoff Analysis

The difference between peak flow rates from the pre and post-developed site as per the
Rational Method calculations are shown in Table 4.

Table 4: Pre and Post-Developed Peak Flow Rate Comparisions

LPOD 1 - Council Road Reserve

Annual Exceedance Probability AEP 39% 18% 10% 5% 2% 1%
Pre-Developed Peak Flow Rate L/s 106 147 179 215 273 315
Post-Developed Peak Flow Rate L/s 146 203 247 297 380 421
Change in Peak Flow Rate L/s 40 56 68 83 107 106
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The Rational Method assessment has demonstrated that an increase in peak flow rates
discharging to the existing LPOD due to the proposed development. Therefore, On-Site
Detention (OSD) will be required to mitigate flows to the pre-development rates.

4.4. Proposed Stormwater Strategy

To mitigate the post development flow rates to those evident in the pre-development case, it
is proposed to construct an underground detention tank within the internal driveway. The
underground tank will consist of an outlet arrangement that will mitigate flows back to the
existing scenario flows. The whole site stormwater will discharge through the tank and be
conveyed via a single stormwater pipe under the proposed storage facility. The single
stormwater pipe outlet will be sized to convey the complete Q100 stormwater event
(including an appropriate blockage factor).

The development is considered to in compliance with the BCC’s Stormwater Code with
responses included within Appendix D.

For further details on the general stormwater layout and detention tank arrangement, refer to
Create Engineers, Preliminary Services Plan (Ref: CE26010-P040), which is included in
Appendix C.

4.5. Stormwater Detention Modelling - DRAINS

DRAINS runoff-routing software was used to estimate the flow rates from the pre and post
developed scenarios and to create volumetric hydrographs for the applicable internal
catchments. Separate models were developed for each catchment with applicable
stormwater management mitigation provisions implemented for each.

The Time of Concentration values calculated in the Rational Method calculations were
adopted as applicable within the ILSAX runoff routing method. The 39% and 1% AEP design
storm events were analyzed for all standard durations ranging from 5 minutes to 2 hours. The
following sections denote the pre and post development peak discharge rates calculated in
the DRAINS model as well as the model setup and other detention parameters utilised.

4.5.1. DRAINS Model

The DRAINS model setup for development site has been shown below for both minor and
major scenarios.
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Figure 4 — Development Site Model Setup and Minor (39% AEP) Flow Rates
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Figure 5 — Development Site Model Setup and Major (1% AEP) Flow Rates

The arrangement utilized for the detention basin within the model to achieve the mitigated
flow rates are shown in Table 5 below.

Page |8



mcreate
Illengmeers

Table 5: Underground Detention Tank Parameters

Tank Surface Area 45m?

Total Tank Volume 81m?

Invert Depth (m AHD) 1.80

Invert (m AHD) 35.51

Low Flow Orifice @ Base of Tank @270

Mid Flow Orifice @ 800mm Above Base of Tank @150
High Flow Weir@ 1650mm Above Base of Tank Tm

A comparison of the pre-development and mitigated flow rates based on the above
arrangement are shown in Table 6 below.

Table 6: Pre and Post-Developed Peak Flow Rate Comparisions — DRAINS

10% 5%
Pre-Developed Peak Flow Rate L/s 119 155 188 218 255 287

Post-Developed Peak Flow Rate
(unmitigated)

Post-Developed Peak Flow Rate
(mitigated)

Comparison of Pre and Post Peak
Flow Rate

L/s 187 235 274 314 370 412

L/s 118 156 178 200 226 284

L/s 1 -1 10 18 29 3

The results validate that the proposed stormwater quantity strategy mitigate the post-
development flows back to the pre-development flows. The minorincrease of 1 L/s within the
18% AEP stormwater event is considered to be in the acceptable tolerance range of the
DRAINS modelling software capabilities.
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5.0. Stormwater Quality

This section outlines the key elements of the stormwater quality objectives during the
construction phase and operational phase of the development in accordance with the State
Planning Policy (2017).

During the construction phase of the development, disturbances to the existing ground have
the potential to significantly increase sediment loads entering downstream drainage systems
and watercourses. The operational phase of the development will potentially increase the
amount of sediments and nutrients washing from the site.

The following sections describe the construction and operational phase controls and water
quality modelling of the proposed treatment train in compliance with Council guidelines.

The operational phase of the management plan focuses on appropriate consideration of
Stormwater Quality Improvement Devices and Water Sensitive Urban Design (WSUD)
principles to be incorporated into the total water cycle management of the developed site.

5.1. Construction Design Objectives

5.1.1. Pollutants

Throughout the construction phase the there was an increased risk that stormwater pollution
will occur from site due to construction works disturbing the site and exposing natural soils
to direct environmental elements.

Pollutants typically generated throughout the construction phase of this development have
been identified below.

Table 7: Construction Phase Pollutants

Pollutant ‘ Sources

Paper, construction packaging, food packaging, cement bags,

Litter .
material offcuts.

Sediment Exposed soils and stockpiles during earthworks and building
works.

Hydrocarbons Fuel and oil spills, leaks from construction equipment and

temporary car park areas.
pH altering substances Acid sulphate soils, cement slurry and wash waters.

Cement slurry, asphalt primer, solvents, cleaning agents, and
wash waters (e.g., from tile works).

Toxic Materials

Page |10



mcreate
Illengmeers

5.1.2. Erosion and Sediment Control Measures

Erosion and Sediment Control devices (ESC) employed on the site shall be designed and
constructed in accordance with the International Erosion Control Association (IECA) Best

Practice ESC Document.

5.1.2.1.

5.1.2.3.

Pre-Construction Phase

Set out transport routes to ensure minimal vegetation disturbance;

Construct entry/exit areas that comprise a desighed gravel pad or hardwood logs in
accordance with the IECA document;

Install sediment fences around the proposed bulk earthworks site;

Install dust control fences adjacent to the proposed bulk earthworks site; and

Educate site personnel to the necessities of the Erosion and Sediment Control Plan.

Bulk Earthworks Phase

Maintain construction access/exit, sediment fencing, dust fences, etc as required;
Implement diversion drains to be provided at upstream catchments to reduce runoff
impacting the earthworks;

Implement diversion drains to convey runoff from disturbed areas to the relevant
sediment measures; and

Stockpile and construction material are not permitted to be stored within the road
reserve.

Post Bulk Earthworks Phase

Sediment fences to be erected at the base of all stockpile and batters to prevent
sediment transportation off site;

Progressively revegetate of all disturbed areas;

Grass filter strips to be placed along all road verges;

All sediment control structures to be maintained in an effective manner and inspected
after each storm event;

No sediment structure is to accumulate sediment above 40% of its capacity;

Dust producing areas to be swept to remove silt/dust and wetting of roads is only
permitted where sweeping has failed; and

At least one bin or litter trap is to be provided for hydrocarbons, litter, toxic materials or
waste material.

During the maintenance period, all silt fences are to remain on-site during the maintenance

period until relevant landscaping has been established.
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5.2. Operational Phase

5.2.1. Stormwater Quality Objectives

The State Planning Policy (2017) set out the following water quality load reduction targets that
must be achieved when assessing the post-development treatment:

o Total Suspended Sediment (TSS) - 80% reduction
o Total Phosphorus (TP) - 60% reduction

o Total Nitrogen (TN) - 45% reduction

o Gross Pollutant (>5mm) - 90% reduction

The percent reductions listed above are the target reductions for comparing mitigated site
annual pollutant loads with unmitigated site annual pollutant loads. The proposed treatment
strategy selected for the development will ensure these objectives are met for all pollutants.

Best Management Practices (BMP) are required to be demonstrated for all Development
Applications within Southeast Queensland (SEQ) and are recommended to be implemented
by the developer. Where practicable, methods such as first flush devices, and discharging
stormwater to landscaped/grassed areas prior to discharge to the LPOD, are to be
incorporated into the site’s stormwater strategy, where the opportunity is available.

5.2.2. Stormwater Quality MUSIC Modelling

To evaluate the quantities of pollutants anticipated to be discharged from the development,
the proposed treatment strategy has been modelled using MUSIC version 6.1. Rainfall,
catchment properties and pollutant characteristics have been sourced from Water By
Design’s ‘MUSIC Modelling Guidelines’ (2010).

The rainfall data uses rainfall station 40223 (Brisbane Airport), using a 6-minute time step
from 01/01/1981to 31/12/1990.

The site has been splitinto the following MUSIC catchment areas for the purpose of modelling
the proposed treatment strategy:

Table 8: MUSIC Catchment Areas

Catchment ‘ Area (m?) Fraction Impervious (%)
Roof (Commercial) 2,981 100
Road (Commercial) 1,567 100
Ground (Commercial) 609 30
Ground Bypass (Commercial) 237 0
Total Site Area 5,394
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An underground propriety Stormwater Quality Improvement Device (SQID) will be utilised to
treat stormwater runoff from the site as it is deemed more suitable for the proposed site use.
An Ocean Protect system comprising of a series of Ocean Guards fitted in the inlet pits and
10 x 690 PSorb Ocean Protect Stormwater Cartridges within an 8.00m2 filter chamber will be
incorporated into the operational phase development layout.

The proposed SQID has been provided for modelling purposes only and is subject to Council
approval. Accordingly, similar alternative devices may be adopted with Council review and
approval.

Stormwater runoff from the roof areas will be directly conveyed via the building hydraulics
network to the proposed internal pit and pipe network upstream of the underground tank.
Runoff generated from the road and ground areas will be conveyed to a series of inlet pits
fitted with OceanGuards prior to draining into the underground tank. Runoff generated from
the rear landscape bypass area along the southern boundary will bypass the proposed tank
and discharge directly to the LPOD.

An illustration of the MUSIC model of the adopted operational treatment train for the post-
development site has been provided in Figure 6 below.

@

Roof - 2981m? (100% Imp.) [Mixed]

[N

Driveway - 1567m? (100% Imp.) [Mixed]

Gl

SF Chamber 8m?* 10 x 690 NPSORB StormFilter (SQIDEP)

Min. 3 x OceanGuard (SQIDEP) Receiving Node

ol

Ground - 609m? (70% Perv.) [Mixed]

Bypass Ground - 237m* (100% Perv.) [Mixed]

Figure 6 — MUSIC Model Configuration
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The post-developed modelled stormwater quality results have been tabulated and shown
within Table 9 below.

Table 9: Treatment Train Effectiveness

Parameter Sources Post Mitigated Reduction (%)

TSS (kg/yr) 893 174 80.50

TP (kg/yr) 2.05 0.544 73.50

TN (kg/yr) 17.3 7.77 55.20
Gross Pollutants (kg/yr) 122 0 100

The results validate that the proposed stormwater quality strategy meet the required Water
Quality Objectives in accordance with the State Planning Policy (2017).
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6.0. Conclusion

This Conceptual Stormwater Management Report has assessed the stormwater
management, for the proposed townhouse development at 836-842 Waterworks Road, The
Gap.

The stormwater management strategy has implemented the following components:

e The nominated Lawful Point of Discharge for the proposed developmentis Alan Willing
Place Park.
e A combined stormwater quantity and quality underground tank with the following
parameters:
o Total Tank Volume 81m?3(45m? @ 1.8m Internal Height).
o 10x690 PSorb Ocean Protect Stormwater Cartridges (8.00m? Filter Chamber)
o Minimum 3 Ocean Guard inlet pit protectors.

This report has demonstrated that the proposed development proposal provides an
acceptable solution for stormwater management and has been designed to comply with
Queensland Urban Drainage Manual Fourth Edition 2017 - Provisional (QUDM, 2017), the
State Planning Policy (SPP, 2017), IEAust Australian Runoff Quality: Guide to Water Sensitive
Urban Design and Brisbane City Council City Plan (BCC, 2014).
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Appendix A - Site Survey Files
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Brisbane City Council City Plan 2014: v35

Part 9 Development codes \ 9.4 Other development codes \ 9.4.9 Stormwater code

Effective Date: 05/12/2025
Status: Current

9409 Stormwater code

9.4.9.3

Performance outcomes and acceptable outcomes

Table 9.4.9.3.A—Performance outcomes and acceptable outcomes

Performance outcomes

Acceptable outcomes

Comments

Section A—If for a material change of use, reconfiguring a lot, operational work or building work
Note—Compliance with the performance outcomes and acceptable outcomes in this section should be demonstrated by the submission of a site-based stormwater management plan for high risk development only.

PO1
Development provides a stormwater management
system which achieves the integrated management of
stormwater to:
a. minimise flooding;
b. protect environmental values of receiving waters;
c. maximise the use of water sensitive urban
design;
d. minimise safety risk to all persons;
e. maximise the use of natural waterway corridors

and natural channel design principles.
Editor's note—The stormwater management system to be developed to
address POL1 is not intended to require management of stormwater
quality.

AO1l

Development provides a stormwater management
system designed in compliance with the Infrastructure
design planning scheme policy.

The development complies with this performance
outcome as the stormwater management strategy has
been designed in accordance with the Infrastructure
design planning scheme policy.

PO2

Development ensures that the stormwater management
system and site work does not adversely impact flooding
or drainage characteristics of premises which are up
slope, down slope or adjacent to the site.

AO2.1

Development does not result in an increase in flood level
or flood hazard on up slope, down slope or adjacent
premises.

AO2.2

Development provides a stormwater management
system which is designed in compliance with the
standards in the Infrastructure design planning scheme

The development complies with this performance
outcome as the stormwater management strategy has
been designed in accordance with the Infrastructure
design planning scheme policy, and will not increase
any flood levels or hazard on surrounding properties.

Page 1 of 8
Print Date: 05/02/2026
cityplan.brisbane.qgld.gov.au
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policy.

PO3

Development ensures that the stormwater management
system does not direct stormwater run-off through
existing or proposed lots and property where it is likely to
adversely affect the safety of, or cause nuisance to
properties.

AO3.1

Development ensures that the location of the stormwater
drainage system is contained within a road reserve,
drainage reserve, public pathway, park or waterway
corridor.

A03.2

Development provides a stormwater management
system which is designed in compliance with the
standards in the Infrastructure design planning scheme

policy.

A03.3

Development obtains a lawful point of discharge in
compliance with the standards in the Infrastructure
design planning scheme policy.

AO3.4
Where on private land, all underground stormwater
infrastructure is secured by a drainage easement.

The development complies with this acceptable
outcome as the proposed lawful point of discharge
(LPOD) location isin accordance with the Infrastructure
design planning scheme policy.

PO4

Development provides a stormwater management
system which has sufficient capacity to safely convey
run-off taking into account increased run-off from
impervious surfaces and flooding in local catchments.

AO4.1

Development provides a stormwater conveyance system
which is designed to safely convey flows in compliance
with the standards in the Infrastructure design planning
scheme policy.

AOA4.2

Development provides sufficient area to convey run-off
which will comply with the standards in the Infrastructure
design planning scheme policy.

The development complies with this performance
outcome as the stormwater conveyance strategy has
been designed in accordance with the Infrastructure
design planning scheme policy.

PO5

Development designs stormwater channels, creek
modification works, bridges, culverts and major drains to
protect and enhance the value of the waterway corridor

AO5

Development ensures the design of stormwater
channels, creek modifications or other infrastructure,
permits terrestrial and aquatic fauna movement.

NA
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or drainage path for fauna movement.

PO6
Development ensures that location and design of
stormwater detention and water quality treatment:
a. minimises risk to people and property;
b. provides for safe access and maintenance;
c. minimises ecological impacts to creeks and
waterways.

A06.1
Development locates stormwater detention and water
quality treatment:
a. outside of a waterway corridor;
b. offline to any catchment not contained within the
development.

AO6.2

Development providing for stormwater detention and
water quality treatment devices are designed in
compliance with the standards in the Infrastructure
design planning scheme policy.

The development complies with this performance
outcome as the stormwater detention and water quality
treatment devices are designed in compliance with the
standards in the Infrastructure design planning scheme

policy.

PO7
Development is designed, including any car parking
areas and channel works to:
a. reduce property damage;
b. provide safe access to the site during the defined
flood event.

AO7.1

Development (including any ancillary structures and car
parking areas) is located above minimum flood immunity
levels in Table 9.4.9.3.B, Table 9.4.9.3.C, Table
9.4.9.3.D, Table 9.4.9.3.E and Table 9.4.9.3.F.

Note—Compliance with this acceptable outcome can be demonstrated
by the submission of a hydraulic and hydrology report identifying flood
levels and development design levels (as part of a site-based
stormwater management plan).

AQ7.2

Development including the road network provides a
stormwater management system that provides safe
pedestrian and vehicle access in accordance with the
standards in the Infrastructure design planning scheme

policy.

All development will be located above the minimum
flood immunity levels and driveway access provided in
accordance with the standards in the Infrastructure
design planning scheme policy.

PO8

Development designs stormwater channels, creek
modification works and the drainage network to protect
and enhance the environmental values of the waterway
corridor or drainage path.

A08.1
Development ensures natural waterway corridors and
drainage paths are retained.

AO8.2
Development provides the required hydraulic

NA
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conveyance of the drainage channel and floodway, while
maximising its potential to maximise environmental

benefits and minimise scour.
Editor's note—Guidance on natural channel design principles can be
found in the Council’s publication Natural channel design guidelines.

A08.3

Development provides stormwater outlets into
waterways, creeks, wetlands and overland flow paths
with energy dissipation to minimise scour in compliance
with the standards in the Infrastructure design planning
scheme policy.

A08.4

Development ensures that the design of modifications to
the existing design of new stormwater channels, creeks
and major drains is in compliance with the standards in
the Infrastructure design planning scheme policy.

PO9

Development is designed to manage run-off and peak
flows by minimising large areas of impervious material
and maximising opportunities for capture and re-use.

AO9
No acceptable outcome is prescribed.

The development complies with this performance
outcome as the site layouts incorporates landscaping
where appropriate to minimize the total impervious
area.

PO10
Development ensures that there is sufficient site area to
accommodate an effective stormwater management

system.

Note—Compliance with the performance outcome should be
demonstrated by the submission of a site-based stormwater
management plan for high-risk development only.

AO010
No acceptable outcome is prescribed.

The development complies with this performance
outcome as there was sufficient site area to convey the
internal stormwater network to the LPOD.

PO11
Development provides for the orderly development of
stormwater infrastructure within a catchment, having
regard to the:

a. existing capacity of stormwater infrastructure

AO11.1

Development with up-slope external catchment areas
provides a drainage connection sized for ultimate
catchment conditions that is directed to a lawful point of
discharge.

NA
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within and external to the site, and any planned
stormwater infrastructure upgrades;

b. safe management of stormwater discharge from
existing and future up-slope development;

c. implication for adjacent and down-slope
development.

AO11.2

Development ensures that existing stormwater
infrastructure that is undersized is upgraded in
compliance with the Infrastructure design planning
scheme policy.

PO12
Development provides stormwater infrastructure which:
a. remains fit for purpose for the life of the
development and maintains full functionality in
the design flood event;
b. can be safely accessed and maintained cost
effectively;
C. ensures no structural damage to existing
stormwater infrastructure.

AO12.1

The stormwater management system is designed in
compliance with the Infrastructure design planning
scheme policy.

AO12.2

Development provides a clear area with a minimum of
2m radius from the centre of an existing manhole cover
and with a minimum height clearance of 2.5m.

The development complies with this performance
outcome as the proposed stormwater network has
been designed in accordance with the Infrastructure
design planning scheme policy.

PO13
Development ensures that all reasonable and practicable
measures are taken to manage the impacts of erosion,
turbidity and sedimentation, both within and external to
the development site from construction activities,
including vegetation clearing, earthworks, civil
construction, installation of services, rehabilitation,
revegetation and landscaping to protect:

a. the environmental values and water quality

objectives of waters;
b. waterway hydrology;
c. the maintenance and serviceability of stormwater

infrastructure.
Note—The Infrastructure design planning scheme policy outlines the
appropriate measures to be taken into account to achieve the
performance outcome.

AO13
No acceptable outcome is prescribed.

The development complies with this performance
outcome as an erosion and sediment control plan will
be designed at the detailed design stage, which will
incorporate industry best practice methods.

PO14
Development ensures that:
a. unnecessary disturbance to soil, waterways or

AO14
No acceptable outcome is prescribed.

The proposed development complies with this
performance outcomes as all landscaped surfaces will
remain stabilized against erosion in the short and long
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drainage channels is avoided,;
b. all soil surfaces remain effectively stabilised
against erosion in the short and long term.

term.

PO15
Development does not increase:

a. the concentration of total suspended solids or
other contaminants in stormwater flows during
site construction;

b. run-off which causes erosion either on site or off
site.

AO15
No acceptable outcome is prescribed.

The development will comply with this performance
outcome by ensuring adequate erosion and sediment
control measures are implemented during on-site
construction works.

ii. will resultin 6 or more dwellings.

Section B—Additional performance outcomes and acceptable outcomes which apply to high-risk development, being one or more of the following:
a. a material change of use for an urban purpose which involves greater than 2,500m? of land that:
i. will result in an impervious area greater than 25% of the net developable area; or

b. reconfiguring a lot for an urban purpose that involves greater than 2,500m? of land and will result in 6 or more lots;
c. operational work for an urban purpose which involves disturbing greater than 2,500m? of land.

PO16

Development ensures that the entry and transport of
contaminants into stormwater is avoided or minimised to
protect receiving water environmental values.
Note—Prescribed water contaminants are defined in the Environmental
Protection Act 1994,

Note—Compliance with the performance outcome should be

demonstrated by the submission of a site-based stormwater
management plan for high-risk development only.

AO16

Development provides a stormwater management
system which is designed in compliance with the
standards in the Infrastructure design planning scheme
policy.

A Conceptual Stormwater Management Plan
(CSWMP) has been prepared and submitted as part of
this Development Application for all major and minor
stormwater management measures. Refer to Create
Engineers, Conceptual Stormwater Management Plan
(Ref: CE26010 — 836-842 Waterworks Road—CSWMP-
0002).

PO17
Development ensures that:
a. the discharge of wastewater to a waterway or
external to the site is avoided; or
b. if the discharge cannot practicably be avoided,
the development minimises wastewater
discharge through re-use, recycling, recovery
and treatment.

AO17
No acceptable outcome is prescribed.

NA
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Note—The preparation of a wastewater management plan can assist in
demonstrating achievement of this performance outcome.

Editor's note—This code does not deal with sewerage which is the
subject of the Wastewater code.

Section C—Additional performance outcomes and acc

eptable outcomes for assessable development for a material change of use or reconfiguring a lot

PO18
Development protects stormwater infrastructure to
ensure the following are not compromised:

a. the long term infrastructure for the stormwater
network in the Long term infrastructure plans;

b. the existing and planned infrastructure for the
stormwater network in the Local government
infrastructure plan;

c. the provision of long term, existing and planned
infrastructure for the stormwater network which:

i. is required to service the development or
an existing and future urban
development in the planning scheme
area; or

ii. isin the interests of rational development
or the efficient and orderly planning of
the general area in which the site is

situated.
Editor's note—A condition which requires a proposed development to
keep permanent improvements and structures associated with the
approved development clear of the area of long term infrastructure, may
be imposed.

AO18
Development protects stormwater infrastructure in
compliance with the following:
a. for long term infrastructure for the stormwater
network, the Long term infrastructure plans;
b. for existing and planned infrastructure for the
stormwater network, the Local government
infrastructure plan;
c. the standards for stormwater drainage in the
Infrastructure design planning scheme policy.

The development complies with this performance
outcome by ensuring compliance with the
Infrastructure design planning scheme policy, and will
not adversely impact any existing or future stormwater
infrastructure.

PO19
Development provides for the payment of extra trunk
infrastructure costs for the following:

a. for development completely or partly outside the
priority infrastructure area in the Local
government infrastructure plan;

b. for development completely inside the priority
infrastructure area in the Local government

AO19
No acceptable outcome is prescribed.

NA
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2016.

infrastructure plan involving:
i.

trunk infrastructure that is to be provided
earlier than planned in the Local
government infrastructure plan;

ii. long term infrastructure for the

stormwater network which is made
necessary by development that is not
assumed future urban development;
other infrastructure for the stormwater
network associated with development
that is not assumed future urban
development which is made necessary
by the development.

Editor's note—The payment of extra trunk infrastructure costs for
development completely inside the priority infrastructure area in the
Local government infrastructure plan is to be worked out in accordance
with the Charges Resolution.

Editor's note—See section 130 Imposing Development conditions
(Conditions for extra trunk infrastructure costs) of the Planning Act
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1.0 INTRODUCTION

Storm Water Consulting Pty Ltd was commissioned by PGF Property Group Pty Ltd and
Pasadevia Holdings Pty Ltd to investigate the stormwater quantity and quality issues for
the proposed residential development at 836-842 Waterworks Road, The Gap (the subject
site).

The site has road frontage to Waterworks Road along the northern boundary and Barkala
Street on the eastern boundary. The subject site currently contains a variety of buildings,
including residential and light industry.

A well-defined gully directs overland flow to the west of the subject site before entering a
stormwater pipe system.

J2716 - Waterworks Rd - Report 1.doc
6 March 2007
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2.0 SITE CONDITIONS

2.1. EXISTING SITE

The 5500m? subject site currently contains three residential homes, a large carport, and a
number of small businesses. The site is generally developed with some small areas of
grass and gardens (see Photo 1, Appendix B). The land generally falls toward the gully to
the west, although some of the site is graded toward Waterworks Road.

The catchment for the subject site extends approximately 800m upstream of the subject
site, as illustrated on Figure 1, Appendix A. The overland flow path passes through the
public park (which adjoins the upstream property boundary of the site) before entering a
stormwater pipe system. Downstream of the inlet to the pipe system, the overland flow
path is blocked by the Waterworks Road road embankment (see Figure 2, Appendix A).

No stormwater pipes are laid within the site. A single 1050mm diameter pipe provides
drainage for the upstream catchment (see Figure 3, Appendix A). Flood waters will build
up to the level of Waterworks Road before spilling over and continuing on to Enoggera
Creek (approximately 150m downstream).

2.2, DEVELOPED SITE

The proposed development of the subject site involves the removal of all existing buildings
and constructing two mixed use buildings. These buildings will accommodate retail, office

and residential use. The proposed development layout is presented in Appendix A, Holgar
Architects Dwg No Z0610 — SKO1.

The percentage of impervious area will be increased from existing conditions due to the
proposed development, the result being an increase of flow from the site. The impact of
this increase on the flows from the total catchment is relatively small. As a better
indication of the impact of development, the volume of runoff from the site was used.

The calculated impact from development, as detailed in Section 4.1, is to increase the
volume of site runoff during a Qs storm event by 21m>. If this increase is spread across
the area that currently becomes inundated (see Figure 2), the development of the subject
site will increase the flood level by 3.8mm (see Section 5.2).

A rainwater tank will be constructed in-situ in the basement car park of the development,
to be used for internal uses such as flushing toilets and washing machines and external
uses such as watering gardens, washing cars and hosing footpaths. The drawdown effect
within the rainwater tank, caused by these uses will be used to mitigate the effects of
development. :

J2716 - Waterworks Rd - Report 1.doc
6 March 2007 Page 2
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METHODOLOGY

It is the objective of this report to demonstrate no increase in site runoff volume and that
water quality objectives are achieved.

Development of the subject site will increase runoff from the site due to the increase in
impervious area (paving of pervious areas, construction of buildings, etc) which will
reduce infiltration of stormwater into the groundwater system.

- The time of concentration for the catchment is governed by flow through the park adjacent

to the subject site. The change in site conditions due to development will not impact on
the time of concentration for the catchment.

The result of the increase in impervious area on the site has little impact on the peak flow
from the catchment (less than 1%), however the volume of flow that discharges from the
developed site is increased by 21m® when compared with the existing site.

As part of the proposed development of the subject site, a 30kL rainwater tank will be
constructed. This tank will be used for domestic use such as watering gardens and flushing
toilets. The tank forms part of the stormwater quantity and quality management for the
site, as detailed in Sections 6 and 7 of this report.

When the AR&R temporal pattern methodology is used, it is typically assumed that
rainwater tanks are full at the beginning of a storm event. This assumption would not give
the full attenuation benefits provided by a tank with a reuse drawdown effect. To
overcome this limitation, a model was set up using historic rainfall data and daily
drawdown from the rainwater tanks (for use in the garden, flushing toilets etc.).

A model of the catchment was set up, with the appropriate land zoning used to define each

contributing area. The MUSIC software package was used for this modelling. It is noted
that MUSIC is generally used to model the effect of stormwater quality improvement
devices. However, as documented on the MUSIC website , the model is also designed to
perform stormwater quantity analysis.

Using the available historic rainfall data appropriate for the area, the catchment was
modelled to represent the existing and developed scenarios. The results from the MUSIC
models were analysed, and the peak flow and volume for each rainfall event was listed.
From these results, a series of flood frequency analysis were completed, using the log
Pearson III distribution method (AR&R Vol 1, Book IV, Section 2).

Further details regarding the calibration and modelling of the scenarios are described in
full within this report.

" http://www toolkitnet.au
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HYDROLOGIC ANALYSIS

The peak stormwater discharges from the site and upstream catchment have been
calculated using the Rational Method. These Rational Method calculations have been
completed in accordance with the parameters recommended in the Queensland Urban
Drainage Manual (QUDM, 1992) and the BCC’s Subdivision and Development
Guidelines, (2000).

Calculations were performed for three catchments, as detailed in the following paragraphs.

The results of the Rational Method calculations for each location are presented in Tables
4.1 and 4.3 to 4.5. The full Rational Method calculations are presented in Appendix C.

CATCHMENT 1

Catchment 1 includes the subject site and the full catchment upstream of the site
(Catchment A, Figure 1). Catchment A includes an area of Low Density Residential, and
Conservation area, as delineated on BCC BiMap. Appropriate fractions impervious were
used for these areas.

Calculations were completed assuming ultimate developed conditions for the upstream
catchment.

The existing site Cyo value was determined by calculating the percentage of impervious
area from an aerial photo of the site (see Figure 4, Appendix A), giving 60% of the site as
impervious. The developed condition fraction impervious for the site was determined
using the Architectural plans (see Appendix A), totalling 85% of the site.

Table 4.1 — Comparison of Peak Flows at Point 1

eveloped

__________ 1 2.769 2.774 0.005

2 3.798 3.804 0.006

5 5.453 5.462 0.009

10 6.510 6.520 0.010

__________ 20 7.910 7.923 0.013
50 10.244 10.260 0.016

100 11.975 11.980 0.005

J2716 - Waterworks Rd - Report 1.doc .
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As shown in Table 4.1, the increase due to development of the site will have a relatively
minor impact on total flow from the catchment. As another indicator of the impact, the
volume of runoff from the site was determined. ThlS was completed by the following
calculation:

Equation 1 — Calculation of Volume of Runoff
Vol = %Q *t,

Q = Qs, flow
t,(sec) =15.5min* 60

The results of this calculation are presented in Table 4.2. The results indicate the impact
on total volume due to development of the subject site.

Table 4.2 — Results of Eqn 1 for Catchment A Qso Flow (Results in m )

: Increase
T 127022 | 127228 20.7

CATCHMENT 2

The Rational Method was used to determine the peak flows from the southern part of the
subject site. The catchment directs site runoff toward the overland flow path to the west,
as shown in Figure 5, Appendix A.

The existing site conditions Co value was altered for the developed site condition to
represent the extent of development within this catchment, as described in Section 4.1.

Table 4.3 — Companson of Peak Flows at Point 2 (Slte Only)
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4.3.

4.4.

CATCHMENT 3

Rational Method calculations were completed for the northern part of the site that
discharges site runoff toward Waterworks Road (see Figure 5). The development of the
site will not increase the percentage impervious for this catchment, as this catchment is
currently 80% impervious.

The results of the Rational Method calculations are shown in Table 4.3.

Table 4.4 - Peak Flows at Point 3 (Site Only)

- Existing
,Cantclﬁlment;
Flow
1 0.018 0.018 0.000
2 0.024 0.024 0.000
5 0.034 0.034 0.000
10 0.041 0.041 0.000
20 0.049 0.049 0.000
50 0.064 0.064 0.000
100 0.071 0.071 0.000

CATCHMENT 4

The Rational Method was used to determine the peak flows from the catchment to the east
of the subject site. This catchment discharges stormwater on to the site along the eastern
boundary, as shown on Figure ..., Appendix A.

The catchment was considered to be fully developed. The results of the Rational Method
calculations are presented in Table 4.4

1
2 0.076
5 0.109
10 0.130
20 0.157
50 0.202

100 0.236
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5.0 HYDRAULIC ANALYSIS

S.1.  EXISTING CHARACTERISTICS

A search was done of the plans available from the BCC Plan Custodian, in regards to the
current or proposed pipe systems in the immediate area of the subject site. The result of
this search is presented as Figure 3, Appendix A.

A site inspection (conducted 5 February 2007) revealed that these plans were not accurate
in detailing the pipe systems in the area. A pipe was identified as an inlet to a pipe system
(see Photo 2, Appendix B) in the adjoining lot to the subject site, as shown on Figure 3.

~ This pipe was determined to be a 1050mm diameter pipe.

As shown in Photo 2, development has taken place directly downstream of the pipe inlet
. (854 Waterworks Rd, a Landscape Supply Centre). It was estimated that the invert of the
pipe was 2m below the ground level of the development at 854 Waterworks Rd.

Further inspection downstream of the Landscape Supply Centre indicated that Waterworks
Road was creating the major blockage to overland flow from the catchment. It was
determined that the 1050mm diameter pipe mentioned above is the only outlet for the
catchment.

Using the pipe inlet as the controlling factor for this pipe flow, it was calculated that the
pipe has a capacity of 3.2m/s (see Graph C.5, Appendix C).

Waterworks Road has been constructed at approximately RL 36.0m AHD (BCC BiMap,
see Figure 2, Appendix A). Figure 2 also indicates that the Landscape Supply Centre is at
approximately RL 35.5m AHD. This indicates that flood waters could exceed a depth of
500mm across the Landscape Supply Centre.

‘ When flow from the catchment exceeds 3.2m>/ s, flood waters will fill the area delineated
on Figure 2 until becoming high enough to weir flow across Waterworks Rd. Therefore,
flood levels for the land upstream are determined by the minimum crown level of
Waterworks Road.

Allowing for 300mm of flow across Waterworks Rd, the Q50 flood level at the subject site
will be approximately RL 36.3m AHD.

J2716 - Waterworks Rd - Report 1.doc
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5.2 DEVELOPED SITE CONDITIONS

Flows from the developed subject site will discharge into the gully to the west. The
1050mm diameter stormwater pipe will provide drainage until the inlet of the system is at
capacity (approximately 3.2m’/s). When flows are in excess of the inlet capacity, flooding
will occur across the Landscape Supply Centre.

As shown in Section 4.1, the subject site would increase the Qso volume of runoff by 21m?
if no mitigation works were installed. This increase would be spread across the area of
inundation upstream of Waterworks Road (5 560m?). Using Equation 2, the increase in
flood level within this area would be 0.0038m or 3.8mm. '

Equation 2 — Increase in Flood Level

Volume(m®)

Increase(m) = 5
SurfaceArea(m*)

To ensure that the proposed development does not cause an adverse impact on

neighbouring properties, this increase in volume runoff would need to be collected and
discharged over time.

It was determined that a reduction in the volume of runoff, from the developed site to
exiting conditions, during the times that catchment flow exceed the capacity of the pipe
system will cause no increase in flood levels for neighbouring properties.

Development of the site can continue to direct toward Waterworks Rd. The total area
discharging toward Waterworks Road should not exceed 930m? (existing catchment).

Development of the site includes basement car parking. Preliminary architectural sketches
indicate a floor level of RL 36m AHD. As stated in Section 5.1, flood levels across the
subject site are estimated to be at RL 36.3m AHD (based on the assumed minimum crown
level of Waterworks Road). Any openings for this basement car park should be a further
200mm above this. ie. 0.5m above the minimum crown level along Waterworks Rd

Consideration will need to be given to the overland flow coming from the property to the
east (Catchment 4, see Section 4.4). The detailed design of the development will need to

ensure that no obstruction is placed across the existing flow path, and that drainage is
provided within the site.

J2716 - Waterworks Rd - Report 1.doc
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STORAGE MODELLING

An analysis of the impact of development has been completed using the MUSIC software.
Three models were prepared in MUSIC, the results of which were analysed and compared.
The three models are as follows:

e Existing Site Conditions — referred to as 001
e Developed Site Conditions (without a rainwater tank) — referred to as 002
e Developed Site Conditions (with a rainwater tank) — referred to as 003.

Historic 6 minute interval rainfall data for Brisbane Regional Office (040214) was
supplied by the Bureau of Meteorology, for the period January 1940 through to June 1994.
Evaporation data for the model used the average monthly evapo-transpiration data for
Brisbane.

EXISTING SITE CONDITIONS (001)

A representation of the existing site (and developed catchment) was modelled in MUSIC.
The 001 model was set up to represent the total catchment, using the same fractions
impervious used in the Rational Method calculations. The source nodes, and their
parameters, used in the 001 model are defined in Tables 6.1 and 6.2. A schematic of the
001 model is shown in Figure 6, Appendix A.

Table 6.1 — Definition of Catchments for 001 Model

Conservation 8.08ha 0%

Low Density Res 13.68ha 40%

Subject Site 0.55ha 60%
Total 22.30ha 26.0%

J2716 - Waterworks Rd - Report 1.doc
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Table 6.2 — Source Node Parameters for 001 Model

Impervious

Rainfall threshold (mm/day) 1 1

Area Properties
Soil storage capacity (mm) 120 120
) Initial storage (% of capacity) 25 25
Pervious Area : :
. Field Capacity (mm) 80 80
Properties : - -
Infiltration Capacity Coefficient — a 200 50
Infiltration Capacity Exponent — b 1 1
Initial depth (mm) 50 50
Groundwater Daily recharge rate (%) 25 25
- Properties Daily base flow rate (%) 5 5
Daily deep seepage rate (%) 0 0

A summary runoff discharge file was created for the total catchment and for the site from
the 001 MUSIC model. These results were analysed, extracting the peak discharge and
volume of runoff for each rainfall event. An annual summary of th1s data was also
prepared.

A flood frequency analysis of the peak annual flows was performed using the log Pearson
IIT distribution method, also presented in Appendix D. When graphed against the Rational
Method results, the 001 model results are shown to be lower than, but con51stent w1th the
Rational Method (see Graph D.1).

Flooding of 854 Waterworks Rd occurs when the total catchment flows exceed
approximately 3.2m%/s. It is therefore important for the development not to increase runoff
volumes during periods of flooding of 854 Waterworks Rd. In other words, runoff
volumes from the site should not be increased during periods when the total catchment
flows are greater than 3.2m>/s.

The volume of runoff during the penod when the total catchment flows are greater than
3.2m’/s was determined. This process is described in Appendix D. The cumulative
volume discharging from the subject site when total flows exceed 3.2m%/s was calculated
and graphed (see Graphs D.3.a and D.3.b).

J2716 - Waterworks Rd - Report 1.doc
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6.2. UNMITIGATED DEVELOPED SITE (002)

The 001 model was modified to represent the developed subject site, as summarised in
Table 6.3. The use of a rainwater tank for storm flow mitigation was not modelled in this
scenario. The schematic of the 002 MUSIC model is presented in Figure 6, Appendix A.

Table 6.3 - Catchment Sizing for 002 Model

i

L e . e . 2 BUPY VAL
Upstream Conservation 8.08ha 0%
Catchment Low Density Res | 13.68ha 40%

Roof Area 0.23ha 100%

Site Catchment Hardstand Area | 0.24ha 100%
Grass Area 0.07ha 0%

Total 22.30ha 26.7%"

A summary file was created for the total catchment and site discharge from the 002
MUSIC model. These results were analysed, extracting the peak discharge and volume of
runoff for each rainfall event. An annual summary of this data was also prepared.

The site summairy file was compared against the total catchment results to determine when
site runoff contributed to flooding (flows in excess of 3.2m*/s). The sum of the volume
from the subject site for each event during the historic data series was extracted. This data

was used to illustrate the effects of unmitigated development of the subject site, as shown
in Graphs D.3.a and D.3.b, Appendix D.

T Compared to 26.0% in Table 6.1 (001 Model)
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6.3.

MITIGATED DEVELOPED SITE (003)

The developed site model was modified to include a 30kL rainwater tank, with the roof
area as the catchment. The tank will be custom built in the basement car park. The tank
will be 5m x 5m x 2m, with a 90mm diameter outlet pipe 1.2m from the bottom of the
tank. This provides a permanent rainwater storage of 30kL and a potential flood storage of
25KkL.

The rainwater tank was assumed to be connected to the plumbing for the toilets (30 total)
and washing machines (19 total) throughout the proposed development. The tanks would
also provide water to hose the garden, wash cars and other external uses. Re-use of the
collected rainwater was assumed to total 1100kL/year for the site, as detailed in Table 6.4.

i S Lo o
Toilets 491/day
Laundry 421./day

Hosing Garden 10L/min

Hosing Driveway 10L/min

Washing Cars 10L/min
Total 1101.57 kL

The rainwater tank was also assumed to be connected to town water to maintain supply
during dry weather periods. A valve would be fitted to open at 10% capacity, filling the
rainwater tank to 20%. Thus the maximum available storage for storm attenuation during
extended periods of dry weather is the remaining 80% of the 30kL tank capacity.

The properties of the rainwater tank (for the MUSIC model) are outlined in Table 6.5.

! Taken from Pine Rivers Shire Council Water Demand Management Plan

J2716 - Waterworks Rd - Reﬁ)g 1.doc
6 March 2007 Page 12




Water Consulting

Table 6.5 - Rainwater Tank Properties for MUSIC Model

UmEEg e

_Rainwater Tank

i

Inlet Properties

Low-flow bypass rate (m’/s) 0
High-flow bypass rate (m>/s) 100
Storage Properties
Permanent pool volume (m?) 24.0
Area (m?) 25
Extended detention depth (m) 0.8
Outlet Properties
Equivalent pipe diameter (mm) 90
Re-use Properties
1.10

Annual Re-use Demand - scaled by daily PET (ML)

The summary of the 003 model result file is presented in Appendix D. A summary was

prepared of all events in the 003 model when runoff from the catchment exceeded 3.2m’/s.

The sum of the volume from the subject site for each event during the historic data series

was extracted.

A flood frequency analysis of these site discharges was performed using the log Pearson

111 distribution method, also presented in Appendix D. These were compared with the 001
site runoff, and plotted on a logarithmic graph (see Graph D.2). These results indicate that

the use of a rainwater tank will provide the necessary attenuation of volume runoff to

ensure no adverse impact on neighbouring properties.
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7.0  WATER QUALITY

7.1. RISK STATUS OF DEVELOPMENT

The determination of whether the proposed development is a High Risk Development or
Low Risk Development depends upon a number of criteria that are listed in Section 4.3 of
Chapter 5 of the Brisbane City Plan 2000 Volume 1, and Appendix 1 of Council’s
Guideline on Identifying and Applying Water Quality Objectives in Brisbane City (version
1). These are summarised in Table 7.1.

Criter
Any development in a waterway
corridor, the Brisbane River Corridor or The criterion is not met for this
a wetland area as indicated on Council development.
Planning Maps

| Multi-unit dwellings or commercial uses
with an impermeable surface (not
including roofing area) in excess of

Total impermeable surface area is
23 70m2; therefore the criterion is not met

2.5 00m> for this development.
Subdivision where at least six lots are The criterion is not met for this
involved. development.
Industrial activities that are not impact
assessable (under Council’s City Plan) The criterion is not met for this
and that have at least 1,000m” in development.
uncovered storage/working space.
Uncovered car parks with at least 100 The criterion is not met for this
spaces development.

Given that none of the criteria are met, the proposed development is classified as ‘low
risk’. Therefore, water quality treatment is based on best-management practices.

J2716 - Waterworks Rd - Report 1.doc
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7.2. STORMWATER QUALITY OBJECTIVES

Council’s Guideline on Identifying and Applying Water Quality Objectives in Brisbane
City show the subject site within Planning Unit E/050. For this planning unit the waterway
type is Fresh and the category is High. The adopted set of environmental values are Set 4,
Band C.

The water quality objectives for Environmental Values Sets A, B and C for Fresh
waterways are summarised in Table 7.2

Table 7.2 — Water Quality Objectives for Environmental Values Set A for Fresh
Waters (Abbreviated)

Indicator . | | Concentration

Total phosphorous 0.07mg/L
Total Nitrogen 0.65mg/L
Suspended Solids 15mg/L For combined wet and dry periods
100mg/L 90%ile for wet weather periods
Oils and grease No visible films or odour

: No anthropogenic (man made)
Litter/gross pollutants | material greater than Smm in
any dimension

Riparian vegetation Protect and restore consistent
and habitat with Council policy and plans
Cultural heritage Protect and restore consistent
& with Council policy and plans

Notes:

Levels are upper limits for median values or ranges in which medians should lie, unless otherwise stated.
A wet weather period is defined as any period where stormwater runoff leaves the site.

J2716 - Waterworks Rd - Report 1.doc
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7.3.

WATER QUALITY — CONSTRUCTION PHASE

During the construction phase of a development, the pollutants listed in Table 7.3 are
typically generated. Measures are required during the construction phase to manage each
of these pollutants. These measures may include but are not limited to; bins and mini-
skips, erosion and sediment control measures (discussed below), wash down and spiil
containment areas, bunds, spill clean-up kits, street sweeping and chemical agents.

Table 7.3 — Pollutants Generated during the Construction Phase

. Pollutanti F  HE 0 Sourcel . |}
Paper, construction packaging, food packaging, .
cement bags, off-cuts
Unprotected exposed soils and stockpiles during
earthworks and building operations
Hydrocarbons | Fuel and oil spills, leaks from construction equipment
Cement slurry, asphalt primer, solvents, cleaning
agents, wash waters (eg from tile works)

Litter

Sediment

Toxic materials

pH altering
substances

Acid sulphate soils, cement slurry and wash waters

7.3.1. Erosion and Sediment Control

During the construction phase of the development, an Erosion and Sediment Control
Program (E&SCP) is required to minimise water quality impacts. Such an E&SCP should
provide complete and detailed instructions on the following procedures;

1. Before construction activities begin, sediment fences should be constructed on the
downstream site boundaries and at the base of all proposed soil stockpiles;

2. Areas for plant and construction material storage should be designated. Runoff
from these areas should be directed to small holding ponds in case of spillages;

3. Catch drains at the downstream boundary of construction activities should also be
created to ensure that any sediment-laden runoff is contained and directed into a
sediment basin and not permitted to flow unmitigated to downstream areas;

4. Sediment basins should be constructed at appropriate locations to collect sediment
at the downstream ends of the catch drains that convey runoff from exposed areas;

5. Site personnel should be educated on the sediment and control measures
implemented on site; and

6. Following rainfall events greater than 20mm, inspection of silt fences,
sedimentation basins and other erosion control measures should be carried out.

Where necessary, collected material should be removed and damaged equipment
should be replaced immediately.

J2716 - Waterworks Rd - Report 1.doc '
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74.

WATER QUALITY — OPERATIONAL PHASE

The proposed development will include a stormwater quality treatment train consisting of a
grass swale and the rainwater tank (see Figure 7, Appendix A). The grass swale will treat
flows from the hardstand and grassed areas prior to discharging into the gully. The
rainwater tank will treat the flow coming from the roof catchment.

7.4.1. Treatment Device — Grass Swale
The proposed grass swale is designed to treat the Qsmontm flow from the hardstand area.
The grass swale will provide some above-ground storage (40%) of the volume of the

Q3month flow prior to passing through the filter media. The Qsmonm flow calculations are
presented in Table 6.7.

Table 7.4 - Estimated Volume of Q3onth Storm

see Table C.4 Q3month * t
Smin 0.06m>/s 0.03m’/s 11m’

The volume of stormwater to be retained is 11m’. The dimensions of the grass swale are
summarised in Table 7.5. The location and detail of the proposed grass swale is presented
in Figure 7, Appendix A. '

J2716 - Waterworks Rd - Report 1.doc
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Table 7.5 - Dimensions of Bio-Retention System

Total Length
Width
Top Area

Bottom Area
. . Gravel 0.5m
Filter media depth Top soil transition layer 0.lm

- Drainage 90mm Ag Pipe

Above-ground storage depth ' 0.1m

The Ag Pipe under the grass swale will discharge directly into the gully to the west of the
site (as per existing conditions).

“ 7.4.2. Treatment Device — Rainwater Tank

The rainwater tank used on the subject site for stormwater storage will also provide some
water quality treatment for the rainwater which falls on the roof catchment.

7.5. MAINTENANCE PLAN

During the operational stage of the development the grass swale should be maintained by
periodically replacing the filter media. This should be undertaken when the media
becomes completely blocked and stormwater ponds for extended periods after storm
events.

J2716 - Waterworks Rd - Report 1.doc
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CONCLUSIONS

Development of the site will reduce the volume of site runoff during times of flooding
entering the overland flow path located to the west of the subject site.

Any openings to the basement carparks should have a minimum level of 0.5m above the
minimum crown level of Waterworks Road.

A rainwater tank will be constructed as outlined in Section 6.3. The tank will be connected
to the internal plumbing to provide water for flushing toilets and washing machines, and
provide water for outdoor use.

The proposed development includes best management practice stormwater quality
improvement devices.

Y

Darren Rogers

BE Civil (Hons), MIE Aust, RPEQ
Director

J2716 - Waterworks Rd - Report 1.doc
6 March 2007 Page 19




LIST OF APPENDICES

APPENDIX A - Figures
APPENDIX B — Photos of Site
APPENDIC C — Calculations

APPENDIX D — MUSIC Storage Model Data

Water Consulting

Page 20




APPENDIX A

Figures

Water Consulting

Page 21

























a3y

SO UL
Angt UM es(] ayu(l
1907 T4 N
ON qof A —
NVHd LITINOD

AIVISANYT ® NV LIS
pos

PR citah
AYOU SHHOMUALYAY 188 - 068
AV ANGINAO AT 2SO NI

NV1d dLIS

LTIV Ty

LTS DT D

IAGE riptiv.le avifmas M3 {
INLLLONVZ / \
{RATES

TG USRI UVIY R
wom. 616 1w - anmow L = v N [ SN TG
SBLE PLLL Xed IBLE LY Wt e e , - - b oL
GUE D TIHANOOYE Py wROpW {9 ] 3 w }}}}} - | 7 At A T I T
SLOALIHOUY UVHTOH L P * # e

&

. M.I

elapin © -
AT P - ci” Y S
e ™ FAOiG 9
L ABROD AaleaY SSEYISHNE  aram _
AT ORrases T e e -
Sdiinigha ; - -
M HL3QN; ONITTING
wikagy « g S e
m..»ﬁ.v\w.{).x.ww Aevya
RN g
LGy DyeoT
. 3 M- w&omd,.ww@\ ~,
........ - 3 e \
1 .,
et - \ )
3 kY
i A L T T
Vorerrrape “leixew ’
! >
kY t A
,, e \ K
- 1 -
- \ e “ f -
/ Y \ - o
/ e
.,
AN
L -
3 CEanns 3 W (661 57T ED NISAY ) '
3 f oy YRR | TEEdY IR | Savaay [ reRREreIng | F AV TRV m» YN 4T i ong T. “raeg |
) - ’ i - . : j
e R 2 R AV M R e | i R 1 ] i = 1
RUEN AV R R IR T NZWleVT... A KT AR S TR BRI RGNS VR R T RRERSE T IR T NG E
NN
s : i

f

P

!

TR AN

i

Ea IS~ P G

s

@

oo A




APPENDIX B

Photos of Site

Water Consulting

Page 22







APPENDIX C

Calculations

Water Consulting

Page 25




L

3 v H 9 T 0000 | coevl | 8611 | sell | O 61T | o0t
62 ¥ 8 1 L zo0'a | geczt | ozor | geor [ ¥2°0T os
€z i 9 of H 2000 | S8 Z6'L WL | 0 167 or
61 6 H €1 [ 2000 | 'sgos 59 25'9 0 056°¢ 159 o1
o1 3 ¥ 1 [ 2000 | €249 9's 'S [} 0961 g S
T 5 [ 8 € 2000 | Ziie 08°e G8°E 0 0547 08'f z
8 [2 [4 9 4 2000 | OvbE LT de | o 062 11T T .
1 o P e W = m\hE sfw mﬂ_ s/l m\nE SIED
fq | sysed | owey | plog | dino @) | @) | (weo) ) SRl f L (Bunsa) HE
paNdnN Mol 0 | yoponpay | 00 | v :
inssy xew 1210). | Jod ‘p3y 106501 '
{2 1 2 .
%00T | vLLT | pwel 8613 | so11 | tc0 Tz 06'0 00°1 0z'1 00T sS %007 | 694¢C | w1 L6°TT | /611 | 00°C ThIe 060 00'0 0z't 00T SS
%06 L6ve | e 9T'0T | (66 62°0 7161 98'0 00'1 ST 0S 6% L7 w0 w7 | wwe ¥T'0T | v201 | 000 161 98'0 00°0 ST 0S 34
%S, 080z | Wwo T6'L | ot €20 £198 6L'0 1670 S0'T 0z 143 Wl oS 207 | g I6°L | 162 000 191 60 00'0 50°T 114 w
%09 $99°1 Yy 789 | €9 61°0 £'651 SL0 .80 00t ot 9t %09 299'T Wy TS89 | 189 00°0 L6ET SL0 00'0 00’7 o1 9¢
%08 81 | nwg ot's | €S 910 ezl 30 £8°0 560 S 43 %05 S8EY g St's | sb's 000 [£x49 120 [ 000 S6°0 H €
%0p oty qwe 08'€ | oce [15) 6'56 v9°0 »L'0 580 [4 ST i %0k 801°T Wy 08'c | o8¢ 00°0 6°56 #9'0 00'0 S8°0 [4 F14
%52 €690 | wwr LLT | 691 80°0 £bL 09°0 0L'0 08'0 T 61 5 %SZ 2690 | wwy LLT | L 00'0 371 09°0 00'0 08'0 T 61
- sfgu! STV =01 [4 T (ay/ww) [T>00TD [ T<00EI sieod | ww 0% sfw sV Iej0L z 1 (1y/ww) | T>0013 | T<00TD siesd [ ww
2% | sbueypsiq | wenbes s/ ey | SUOPWSCD A U s afuepsiq | wanbay s/ w ey | SUOPWI M v | wdsa
shieyosig e gouny a ohueypsig M youny
SLTT (ey) ealy o 0g'zz  (ey) eary
054°0 abesory  T- 012 T>001D o 2500 abesary  7-0T2 §>001d
e ETT ss'0 (ey)eawy ; Y €£IT 000 (ey)eary
YN 12301 0L8'0 012 abelsry 1<001D Juawysie) (2100 600’0 012 abesany T<00TD
§'ST i S'ST E)
. suoienae ob ' _ suonizeindjed abieyas)
1550 | 0S¢tz | o6ap0 [ s16'91 | os8'0 | 052°0 Hlenpialpug " [Too0'o | toe'ee | oooo | ozz'sr | oooo [ z5c0
10€'22 86491 £54°0 12101 T0£°22 002°91 250 je305
SS°0 SLTC 8y'0 | 2691 wng 07T 00°0 0E'C 000 | Z£91 wng [H43
8.0 820 | seo wmses 80 | 80 | SE0 iisyseg
060 06'0 X puggspie | ) & 55 BB
280 780 | sb0 [ 80 | T80 | S¥0 ) N
80 80 600 YHON 3US 80 80 600 MON $iis
80'8 §9'S o0 | s9's | o' 80'8 pedopasal 00 0L'0 80'3 puswiyse) suo)) 808 59's 0£'0 s9's | oco 80'8 padopsasg| “os'0 0L0 80'8 pusuiyoye) suoy
89°€1 £9°01 8,0 | £970t | 826 | 89°ET pedapasg] 8.0 8.0 wewyxen W | 89°€1 4907 80 | £9°0T | 820 | 89'ET padojorea] 820 80 | 89'€l | IueLsyjEd w1
S50 80 (80 sr'0 | 80 SS'0 pedopragl /80 280 RS ol 55°0 Sb'0 780 sv'd | 780 §5'0 bunspa) g0 78'0 S50 NS
ey ey [ VX010 VX010 | 01 010 |vx012| 010 ealy uofpuod| — Aeg FEEE) s _eay ealy | yXOID J¥Xx013 | 01 01D |vX012] 010 vy UORIPUOD| — AQ (] ey
0'T > 0012 Pue ¢°T < 00¥3 33esedas SuojRINdjED) U) PAphjIU) seaty 0'T > 0012 PuR 0'T < 0072 Resedss suoRendje) upapnpuyseary | 013
SIUBOIYI0D 4|
uopequaouo) joawnl| -, uw  S°ST UOREUIOLOY) JO DLW |
10y @y2Q L [ Joj eyaq
(enbuy) awy pAeitf - (anBiy) Suii{ [Baei]]
1] 5
bua eAesL|” \pbua jpAelL|
ssesb abesane sS0UIR MOY 183YS W7 u sseib abeiane ssai5e moy S W0
1PuncD QD auegspg Loy gjep uoneang Asuanbasg Aysuajul (esuey =2dojs Juawyde) Jaddn)| |punad A aueqsug 110} e3ep uoneinq Aousnbaly Ajjsuaju iiejuied adojg Justuipiery 15ddn)
se3eq) 4Ie; i uopenuacuoy joiatull ieeq lyuey 1§ UOREeIUBIU0D) JOBUIEL
Juswydze) padojeaaq / aus padojpaad iqueunuoy | juawyne) padopPaaq / sus bunsiag ISuAMWEY
Sd - mold [ej0] - T Julod uonRedoq| SQ - mofd4 |e10] - T Juiod :uoljedoT
p) | 4 .
_ 1744 dey ay| ‘py sHHomIaleMm T8 - 9£8 oofodd _ 91.TL des oy ‘py SHIoMIRIRM TH8 - 9E8 :303[04d
Bupinsuon Jetepm Bujynsuoy Jajem
9 1t 95 @gef SNOLLVINDIVD AOHLIW TVYNOILVY WH9IS e 1t 5 29ei| SNOLLVINDTVI QOH1IW TVNOILVY WiI§




)

] € 3 3 T 9100 | sse €0 €0 0 TE0 | 00T .
(17 6 s €1 S 4500 87¢ 62°0 62°0 ] &0 os
(23 z ¥ i) [ W A 4] <41 [ b4l oz ‘
(43 ] £ 8 € £50°0 91 8T'0 810 [ 06T LT°0 ot
ot ] £ [4 € 4500 {249 ST0 ST°0 0 096'T vie S
L £ [4 S [4 £50°0 98 o 110 0 0542 or'o T
5 (4 7 |4 1 £50'0 £9 80'0 800 0 0462 £0°0 T
¥ Y e W ¥ ! S/ i s/l sh S/ sa
A soyseq | fowey | plog | dimy wea) | o) | o) | ower | (Gunsid)
pandainy J awnjop | moyur MO 0 MoIng jt-1 2
insoy xep suiniop beiois mogur | usea | rmor Juogpou | VPPN afiver
X UORenUaoUo) JO 3wy Juaunye) padopasg
T — AR :
z 0 noje) uiseg vonu .
6£0°0 Q[urt Ze'0 000 %0 7esT 00°0 0T ozt 00T 144 %001 .00 yiwzt T£0 1€0 000 TEST 86°0 000 0T'1T 001 [44
1200 Rwe 62°0 00°0 620 9'972 000 00’7 199 0s 8t %06 £90°0 Hws LT0 L0 00a 9'92C $6°0 00'0 ST 0s 8¢
650°0 ‘B9 wo 000 wo 1261 000 160 501 0T [43 %SL 9500 Hwy 120 TZ°0 000 1261 98'0 000 S0t 0z [4%
400 puwp 8T°'0 000 810 9991 00'0 80 00°T 0T 8z %09 500 Ry L1°0 L0 00’0 9'991 80 000 001 (14 8z
6£0°0 Qg ST°0 000 5170 FYi43 000 £8°0 560 S 114 %08 L£0°0 wg v1'0 +1°0 000 S'LbT 80 000 $6°0 S F14
1€0°0 yuwz 1T°0 00°0 110 S'ST1 000 vL'0 580 T 61 %0t 0£0°0 e oT'0 01°0 00’0 S'ST1 0L'0 000 §8'0 T (13
0Z0'0 hwt 80°0 000 800 2'68 00'0 0L0 08°0 T ST i %ST 6100 Yt £0'0 £0°0 000 L'68 99'0 000 08'0 T ST
o B STV 3oL 3 T | (ay/ww)[1>0012{T<00T> siesh | ww B D% s/t STV leqoL [3 T [(y/ww)|1>0013 |T<00TD sih [ ww
abueyasiq | Wenbaig s/ SuaPec sbiepsiq | wanbasyd s/ SuapE0)
L doy eju) dy
afueyosiq ey ouny M v | wdsa afseqsia nejuied ouny A Y | wideg
00'0  (ey) B3y sy'o  (ey) eary
0000 sferaay  T-0T2 I>00TD i QT8 sbessay 7 - 012 $>001D
ey sr'o s¥'0  (eu)eary ey Sp'0 000 (ey)eay
uawyne) [0 0480 01> abesay T<001D JuaygeD 10 000°0 01> abenay T<001D
00T
£55°0 0000 Y6E°D 0000 0480 0000 {lenpirpul . 0000 £5v°0 000°0 TLE°0 0000 0280 |ienplapul
£5b°0 Y6E°0 0£8°0 (ol . £56°0 14£°0 078°0 1201
Sb'0 00'0 6€°0 00°0 wng St'0 o 000 Sb'0 00'0 L0 wns S0
8,0 840 SE0 unsey 80 8.0 s€0
060 060 ¥T0 pueispiey 060 06’0 »T0
sb'o 6£0 80 6£°0 80 Sy'o pedopasa| ¢80 80 sb'0 ynos NS S0 L0 80 LE°0 8o Ba bupspa) /80 80 s¥'0
(80 £8°0 500 HON NS L8°0 80 60°0
00 0o 80’8 o . 00 0/'0 80'8
180 280 $5'0 s 80 28'0 56°0 NS
ealy ealy VX013 § VX012 012 01D J¥yXx0I3]| 01D ealy Uopuo) ey ealy VX01) | vX0ID 01 010 |vX01D} 01D ealy vopipuo)|  A3g 381x3
0°T > 00T PUe 0°F < 0012 esedss SUoRE[o}E) U] popnpu) SEaly 0T > 0017 PUR 0'T < 00T SjeIedas SUOREIN3|ED) U] POPRIU] SEIY s 1
b i Sis05 jiouny
ul 00t UoREnuUaU0) Jo AWl U 0°0% UORELQUBOUG) JO Jill]
[EN oy esq
[T [ ENINEEN [YT] {arbryy Suwil [
sanauw Ied] iy 9 iig4
senaw bud paely| .. safaw 0f {pbuaT AR |
uny 01 awy] )] piepues]” . uw 01 passelb Apood ssane 393Ys WL
1PUNo) AIr) sueqsiig 40} e3ep UoReInq Aotanbaug Ajsusqu jejuiey %98 adojs Juauyme) saddp) JPuneD D SUeqspa 0 Z1ep Uojeing Aousnbasg Aysuaiuf |jejuey %9°g Sd5iS JBiLEIED Jdddn
‘E3eq jlejuiey = e ERq f1ejuiey . i

o315 padojanaq iQuaLe)

_ 19443

Sd - MO[d |e10) - Z Jul0d :UoIjedo
deo ay] ‘py s)lomialeMm Z8 - 9£8 :329fod

_ 9TLT(

a31s Buysixy sSUAMBWOD
SQ - MO[4 [e]0] - Z JuI0d :uoljedo]

dep 2y} ‘pH SHIOMIDICM THS] - 9£8 103[04d

s|qel

SNOLLYINDVD AOHLIW TWNOLLVY  \W49IS

Buitinsuo) Jelem

[4 J dlqeL

SNOLLVINOTVD GOHL3IW TVNOLLVY  \W49IS

Bupnsuo) Jo1em




‘\

@

0 0 Q 0 0000 Sy £0°0 00 0 £00
0 [ 0 0 0000 T 90'0 90°0 0 90°0 K
0 0 0 0 0000 1€ 500 500 0 s0'0 z
0 [ [4 0 000°0 9z »0'0 (X)) 0 056'2 v0'0 ot
0 0 [} a 000°0 44 £0°0 £0'0 o 096'T £0°0 H
0 0 0 0 000°0 S1 200 200 [ 04T 200 z
0 0 0 0 000°0 11 700 20°0 0 06'C 20'0 T
P o o o o ST A G]] s/ STW S16ak
syseg | lowed | phog | dim (2q) | (=) | (ea) | el | |(Bunska) i
sounion obes 1 DWNJOA MOYuUT Mo [4] uopnpey MO0 Dy
10A 202105 mogur | wiseq oy |04 poy 9618
[ € o ecul
[V E T : Yot :
%001 | 8100 | qwzi £0°0 | 000 £0°0 [a243 000 00'1 ' %007 | 8100 | Quwzl Z0°0 | 000 100 boLT 000 001 0z T 00T 7t
%06 | 9100 | e 90°0 | 000 50°0 8'55T 000 00'1 STT 0s €€ ] om0 910'0 | ws 90°0 | 000 900 8'SHZ 000 001 S1'1 0S 35
%SL €100 | w9 S0°0 | 000 S0°0 5'807 000 16'0 S0'T 0z 8z %SL €100 | wwo §0°0 | 000 500 §'807 00°0 160 S0'1 114 82
%09 1100 | YWk +0'0 | 000 $0°0 £181 000 (80 00'1 (03 24 %09 700 | pwp v0°0 | 000 [)) €181 00°0 £8'0 001 19 %4
%05 6000 | wwE €0°0 | 000 £0°0 2091 00°0 £8°0 S6°0 S 1 %05 60000 | g €0°0 | 000 £0°0 £091 00'0 £8°0 S6°0 S [£1
%0y | 2000 | puwz T0'0 | 000 200 €921 00°0 vL0 S8°0 [4 A %0b 20000 | wur 200 | oo0 200 €971 000 (4] §8'0 [4 Jal
%S $00'0 | Wiy 20°0 | o000 20'0 86 00'0 040 08'0 T €1 %52 ¥000 | wwi 20°0 | 000 200 2'86 000 0L'0 080 T €1
10 % sl S.uv [Ty [ T [(sy/ww)|r>0012}T<00TD sieah | ww Tonw s/ S.RIY 1oL [3 T {sy/ww) [ £>0012 | T<00TD sieed [ ww
° | afueypsig |3usnbary s/u sjuIpYee) afumpsiq |uanbaiy s/ w QuapYsE0
ey da N eju do
ofieysiq nejuiey ouny A vy | wd3g obsepsia nejurey ouny A Yy | yideq
00’0 (ey) ey 00'0 (ey) easy
000'0 aberery 2 - 012 T>001D 0000 abeaAy  Z- 019 T>0010
2y 60°0 600 (ey)eauy ey 60°0 600 (ey)eary
Juswiyzie) [e0L 0480 01  ®benny <0010 Juauiyne) 2101 048'0 01> @besday T<001d
[X] -
. suonejnajen ab
€600 | 0000 | 1800 | 000’0 | 0/8'0 | 000°0 €600 | oooo [ 1800 | coo'o | ozg'0 | oooo
£60°0 1800 080 €301 €60'0 180°0 080 (201,
60°0 00°0 80°0 000 uins 600 60°0 00'0 80°0 00°0 uing 60°0
8,0 8L'0 SE0 usaysey 82D BL'D
06'0 060 ¥Z0 P 060 06°0
80 280 S¥°0 wnosaus | | T L i o e 480 80
600 800 (80 80°0 | £8'0 600 pedopaaeal /80 480 600 \RION S 600 80°0 80 80°0 | g0 60°0 supsixa| /g0 280
0,0 0,0 80'8 e i 00 0,0
*
£80 780 550 IS 80 80 60°0
=211 €y | VX010 [ VX0 | 01D 010 VX013 013 ey uopjpucy|  Aa 153 ey ealy ey | vX01d |vx01D | 01D 010 |vx012] 01d ey uogipuco] A3q FEEE] ey
0'T > 00T pue 9’7 < 001 MeJedss suogeinoeg uipepnpuiseaty | o1 | BV | . 0'T > 0013 pue 0'T < 0017 Retedag SuopeINd|e) U} PApNPU seuy
| Sjueidiiso) jjouny pue sealy-
Ul 0'8 UORENU3IU0) JO Aty | ) ups 0’8 UORE[UIDUO) O |||
10) By_Q i 404 &g
(enbiry) awiy jaaed) ] U (anbly) auiLL jnel |
1123 iied|
36U [aAelL o
MO} PUBHAAO WG| l
1Punc) A aueqsig 'oy erep uopeanq Auanbaid Alsuaqul jiesujey 2dojs wawyR) saddn) 1Puno) KD oueqspg £I0j €jep uopeing Aousnbaid Alisusiu] jlejuley Sdojg Juaiiines idddn
1ejeq ejey - MONeHUIIU0Y JO FWLE seeq IRuIRY - MOREIUITUOYJOIDWIEL
23IS padojeaaa IsjusWIWo) aus bunsixa IRUIWIWOD
Sa - MO[d |230] - £ JuI0d :UoKed0] Sq - MOId [210] - € Jui0d :UOJ1ED0T
1 | 4 .
_ 9TLZL dep a2y ‘py SyJomIeM T8 - 9£8 103[04d _ £17449 desg ay | ‘py SHIOMIdIEM THS - 9E8 3d°f0dd
Buiiinsuog Jajem Bupinsuon Jatem
9 £ 0 o=l SNOILLVINOIVO GOHLIW TYNOLLVY  WA9QIS e £ > omey SNOLLVINDTYO AOHLIW TVNOLIVY  \WA9IS




YAl

Water Consulting

RATIONAL METHOD CALCULATIONS

Table

C

Project: 836 - 842 Waterworks Rd, The Gap
Location: Hardstand Areas Flowing Toward Grass Sw.

J2716 l

Rainfall Intensity Frequency Duration data for; Brisbane City Council

Comments: Developed Site - Southern Part
Tinie of Concer Rainfall Data;
Upper Catchment Slope 2.0%
70m sheet flow across poorly grassed 10 min
Travel Length 70 metres
Fall 1 metres
Travel Time (Argue) min
Delta for
Time of Concentration 5.0 min

Areas included in Calculations Separate ¢100 > 1.0 and c100 < 1.0
ha Exist Dev __|Condition Area C10 C10xA C10 C10 C10xA | C10x A Area Area
Site 0.45 0.82 0.87
"""" —hs gog | 070 | 070
Site North 0.09 0.87 0.87
Site South 0.45 0.82 0.87
Hardstand 0.24 0.90 0.90 |Developed 0.24 0.90 0.21 0.90 0.21 0.24
""" Eastem 0.35 0.78 0.78
0.24 Sum 0.00 0.21 0.00 0.24
Total 0.900 0.212 0.235
Individual] 0.000 0.900 0.000 0.212 0.000 0.235
C100>1 Average cl0 0.500 Total Catchment
Area (ha) 0.24 0.24 ha
€100<1 ¢10-2 Average 0.000
Area (ha) 0.00
Discharge
Depth ARI Fy Runoff Coefficients| Rainfall 3 -
m*/s Frequent | Discharge % of Q
mm years C100>1 | C100<1 | (mm/hr) 1 2 Total ART's m¥/s
10 1 0.80 0.72 0.00 117.4 0.06 0.00 0.06 1mth 0.014 25%
13 2 0.85 0.77 0.00 150.9 0.08 0.00 co8] | 2mth 0.022 40%
16 5 0.95 0.86 0.00 191.3 0.11 0.00 0.11 » 3mth 0.028 50%
18 10 1.00 0.90 0.00 215.3 0.13 0.00 0.13 4mth 0.033 60%
21 20 1.05 0.95 0.00 246.4 0.15 0.00 0.15 6mth 0.041 75%
24 50 115 | 100 | ooo | 2010 | o019 | 000 | 019 | = |" omth | 0.050 | 90%
27 100 1.20 1.00 0.00 324.5 0.21 0.00 0.21 12mth 0.055 100%




Ived n o RATIONAL METHOD CALCULATIONS |Table C 4

Project: 836 - 842 Waterworks Rd, The Gap 32716
Location: Catchment Flowing Toward Eastern Site Bd
Comments: Developed Catchment

Time of Concentratior Rainfall Data;

6.0% Rainfall Intensity Frequency Duration data for; Brisbane City Council
flow across poorly grassed 9 min
20 metres
Fe 1.5 metres
Travel Time (Argue) 0.5 min
Delta for 1.0
Time of Concentration _ 9.5  min

ub-Areas and Runoff/Coefficients.

ZESE e Bt b =l ot dmehdinttoct

Area C10 Areas included in Calculations Separate ¢100 > 1.0 and ¢100 < 1.0

ha Exist Dev ]Condition Area C10 C10x A C10 C10 Cl10xA | Ci1OxA Area Area

0.45 0.82 0.87

LUNYy

pouy 8.08 0.70 0.70

Site North 0.09 0.87 0.87

Site South 0.45 0.82 0.87

Hardstand 0.24 0.90 0.90

Eastern 0.35 0.78 0.78 |Developed 0.35 0.78 0.27 0.78 0.27 0.35

0.35 Sum 0.27 0.00 0.35 0.00

Total 0.780 0.274 0.352

Individual] 0.780 0.000 0.274 0.000 0.352 0.000

9.5

C100>1 Average c10 0.000 Total Catchment
Area (ha) 0.00 0.35ha
C100<1 c10-2 Average 0.780
Area (ha) 0.35
Discharge
Depth ARI Fy  [Runoff Coefficients! Rainfall 3 -
m’/s Frequ'ent Discharge | % of Q,
mm years €100>1 | €100<1 [(mm/hr) 1 2 Total ARl's m’/s
15 1 0.80 0.00 0.62 91.6 0.00 0.06 0.06 imth 0.014 25%
19 2 0.85 0.00 0.66 118.0 0.00 0.08 0.08 2mth 0.022 40%
24 5 0.95 0.00 0.74 150.4 0.00 0.11 0.11 3mth 0.028 50%
27 10 1.00 0.00 0.78 169.9 0.00 0.13 0.13 4mth 0.034 60%
31 20 1.05 0.00 0.82 195.8 0.00 0.16 0.16 6mth 0.042 75%
37 50 1.15 0.00 0.90 230.9 0.00 0.20 0.20 9mth 0.050 90%
41 100 1.20 0.00 0.94 258.0 0.00 0.24 0.24 12mth 0.056 100%




Graph C.1
HYDRAULICS OF PRECAST CONCRETE CONDUITS
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APPENDIX D

MUSIC Storage Model Data
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Site Runoff While Exceeding Pipe Capacity

Flooding occurs when the catchment runoff exceeds the capacity of the 1050mm
diameter pipe, shown in Figure 1 as the Threshold (3.2m3/s).

The method used to determine the site’s contribution is to look at the runoff from the
Total Runoff and from the Site Runoff. The MUSIC models used to calculate runoff
(001 to 003) are summarised to identify the flooding events. This is done in two steps, as
described below.

Step 1
Isolate the time periods when the flow exceeds the pipe capacity (6:18 till 6:24)

. Catchment Flow
4

EZZEA Catchiment Flow

38 8 - - - Threshok (Pipe Capacity) ‘
12m'ss . . —-

Time (21 Fabruary 19982

Figure 1 - Total Catchment Flow

Step 2
For each of the time periods from Step 1, the sum of the volume of site runoff is
calculated (0.562 + 0.525 = 1.087).

. Site Volume
1

oooooooooo

2 = S © o8 = s 8 ~ =
g g8 22 38 233388 2233353 %3288 Y2 I Y Qg Y LTI e LN 38 Y 53

Time (21 February 1892)

Figure 2 - Site Catchment Volume

The summary events are correlated and presented in Graphs D.2 and D.3.a to D.3.b.
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SCRUTINY

p106 - 963127

PROPOSED MIXED USE DEVELOPMENT AT 836 — 842 WATERWORKS ROAD, THE GAP.
COMPLIANCE WITH BRISBANE CITY COUNCIL LANDSCAPE CODE.

STREETSCAPE, CHARACTER & PLANTING

PERFORMANCE CRITERIA

PROPOSED SOLUTION

P1

Landscaping work must create a sense of place
or specific character , ensure functionality and
provide long term visual impact .

Al.1 Suggested plants will provide visual
interest through form, texture and mix.

A1.2 Existing Street has mix of Commercial,
retail and residential dwellings. Selected plants
species will be similar, to blend into streetscape.

P2

Landscaping must be consistent with the
established landscape character of the area and
accommodate the retention of existing
vegetation , including street trees

A2.1 Several significant Eucalypts of maximum
16m height and 8m spread require removal to
accommodate new buildings (refer Plan)

Several Fruit trees and ornamentals including a
Pony Tail Plant and several mature Dracaenas
will be transplanted to alternative positions on
the site (refer Pian)

A2.2 There are no existing street trees to the
site’s frontage.

A2.3 Proposed plants will blend into existing
character of area.

P3

Landscaping along residential site boundaries
must maintain privacy between the adjoining

residences and enhance the visual appearance
of the development

A3.1 Side boundaries are landscaped with
screen planting , columnar trees and pailms for
added height.

A3.2 Landscaping along street frontage consists
of shade trees where suitable, screening shrubs
and extensive native ground covers.

A3.3 Landscaping to rear boundary (adjacent to
bush/park land) consists of a row of large
screening shrubs and columnar trees, plus small
shrubs and ground covers.




“

P4 Landscaping along non-residential site
boundaries must screen incompatible activities
and enhance the visual appearance of the
development.

A4.1 All boundaries are landscaped with a mix of
shade trees, columnar trees and screen shrubs
where room permits. Appropriate screening is
provided to all residential boundaries.

PS Landscaping within landscape and recreation
areas must be usable and well designed .

AS.1 Columnar trees with under planting have
been provided in common recreational areas.
Planting is in large square planters in order to
facilitate appropriate growth while maximizing
recreational space.

AS5.2 Screen and tree planting in private courtyards
will enhance visual amenity and encourage use of
outdoor areas.

P6 Adequate shading must be provided for car
parking areas , driveways and internal roadways
through landscaping

A6.1 Driveway entries are landscaped with shade
trees and under story planting.

P7 Plant selection must address the functional
issues of the development including :
-screening and buffering
-street presentation
-shading

P7.1 Species are selected in accordance with the
Planting Species Planning Policy.




SCREENING AND BUFFERING

PERFORMANCE CRITERIA PROPOSED SOLUTION
P8 Overlooking into private courtyards and P8.1 Decorative awnings and screens overlooking
neighbouring residential dwellings must be windows and suggested potted plants.
minimised
P8.2 Landscaped areas to boundaries as per A3.1,
A3.2and A33.
P9 Acoustic barriers and long fences along A9.1 N/A
frontages within the development must be
screened
P10 The amenity of a development must be P10.1 Fences are planted with screen planting.
enhanced through the screening of undesirable
features
P11 The ecological values of a site adjoining land P11.1 Adjacent property to rear of site is bush/
must be enhanced park land and selected species within the site
include natives and complimentary species to
enhance ecological value.




MAINTENANCE AND DRAINAGE

PERFORMANCE CRITERIA

PROPOSED SOLUTION

P12 Stormwater harvesting must be maximised and
any adverse impacts of stormwater minimised

P12.1 Terraced gardens, plant selection and the
use of field gullies and ag drains limit stormwater
runoff .

P13 Landscaping work must be capable of efficient
and effective maintenance

P13.1 Full access to both sides of site .

P13.2 Provision of irrigation system to all gardens.
P13.3 Hose cock provision to each courtyard .
P13.4 Paver mowing / garden edge to turf areas
P13.5 No use of annuals or perennials .

P13.6 Use of clean trunked palms .




@z

SAFETY

PERFORMANCE CRITERIA

PROPOSED SOLUTION

P14 Tree location and species selection must
accommodate vehicle and pedestrian sight
lines

P14.1 position of large trees do not impede sight
lines .

P15 The landscape design must enhance personal
safety and reduce the potential for and fear of
crime and vandalism

P15.1 Restricted access through fences and gates.

P15.2 Main paths are hard surfaces and usable
with out fear of slip or trip.

P15.3 Raised balconies and windows allow
visibility to all garden areas.




UTILITIES AND SERVICES

PERFORMANCE CRITERIA

PROPOSED SOLUTION

P16 The location and type of planting must not
compromise the function and accessibility of
services and facilities

P16.1 Access to both sides boundaries and
position of plants enables this.
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Appendix F - BCC Confirmation of
Stormwater LPD Route
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Oliver Suter | Aspect Architects & Project Managers

BCCDS
RECEIVED
22/12/2023

APPLICATION REF

006345436

From:
Sent:
To:

Subject:
Attachments:

Hi Oliver,

Jason Dang <J.Dang@bornhorstward.com.au>

Wednesday, 22 November 2023 9:11 AM

Oliver Suter | Aspect Architects & Project Managers; Mark McErvale | Aspect
Architects & Project Managers

FW: 842 Waterworks Road The Gap - A006345436

RFI DRAWINGS FLTNreduced.pdf

See below confirmation of the stormwater outcome.

Regards,

Jason Dang
Associate

BORNHORST

+\VARD

Bornhorst+Ward
D. +61 (07) 3013 4636

A. L14, 133 Mary Street, Brisbane City, QLD 4000
E. J.Dang@bornhorstward.com.au

From: Timothy Wrafter <Timothy.Wrafter@brisbane.qgld.gov.au>
Sent: Tuesday, November 21, 2023 4:51 PM

To: Jason Dang <J.Dang@bornhorstward.com.au>

Cc: Richard Welch <Richard.Welch@brisbane.qgld.gov.au>; Leanne Green <Leanne.Green@brisbane.qld.gov.au>
Subject: RE: 842 Waterworks Road The Gap - A006345436

HiJason,

Your proposal for LPD is supported in principle.

Regards
Tim.

Tim Wrafter
Engineer

Specialist Services ' Development Services
City Planning and Sustainability | BRISBANE CITY COUNCIL

Brisbane Square | Level 13, 266 George Street, Brisbane, Qld 4000

Phone: +61-7-3403 8888

Email: tim.wrafter@brisbane.qld.gov.au

<] O
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From: Jason Dang <J.Dang@bornhorstward.com.au>

Sent: Friday, 17 November 2023 10:36 AM

To: Timothy Wrafter <Timothy.Wrafter@brisbane.gld.gov.au>

Cc: Leanne Green <Leanne.Green@brisbane.qld.gov.au>; Khai Nguyen <kh.nguyen@bornhorstward.com.au>
Subject: RE: 842 Waterworks Road The Gap - A006345436

This email originates from outside of Brisbane City Council.
Hi Tim,

Please see attached sketch of the stormwater outlet location.

Could we get email confirmation from you that this is agreed in principle, and we will organise survey of
the area to produce more detailed plans.

Thanks,

Jason Dang
Associate

BORNHORST
+\VARD

Bornhorst+Ward

D. +61 (07) 3013 4636
A. L14, 133 Mary Street, Brisbane City, QLD 4000
E. J.Dang@bornhorstward.com.au

From: Timothy Wrafter <Timothy.Wrafter@brisbane.gld.gov.au>
Sent: Wednesday, November 8, 2023 1:25 PM

To: Jason Dang <J.Dang@bornhorstward.com.au>

Cc: Leanne Green <Leanne.Green@brisbane.gld.gov.au>
Subject: 842 Waterworks Road The Gap - A006345436

HiJason,

As discussed, a possible location for the discharge is adjacent to the headwall under the footpath through the park
as discussed.

Please refer to the attached photo.

If you could prepare a sketch along those lines, we could take it to the asset section of Council to see if it meets their
approval.

Regards
Tim

Tim Wrafter

Engineer

Specialist Services | Development Services

City Planning and Sustainability | BRISBANE CITY COUNCIL

Brisbane Square | Level 13, 266 George Street, Brisbane, Qld 4000
Phone: +61-7-3403 8888

Email: tim.wrafter@brisbane.qld.gov.au




The contents of this email message and any attachments are intended only for the addressee and may be
confidential, private or the subject of copyright. If you have received this email in error please notify Brisbane City
Council, by replying to the sender or calling +61 7 3403 8888, and delete all copies of the e-mail and any

attachments.

Bornhorst+Ward Projectld: 22119-CO

A Please consider the environment before printing this email
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