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1 Background

1.1 Greater Flagstone Priority Development Area

The Greater Flagstone Priority Development Area (PDA) was declared on 8 October 2010 under
the Urban Land Development Act 2007 (since repealed and replaced with the Economic
Development Act 2012). Covering 7,188 hectares, the Greater Flagstone PDA is within the Logan
City Council area and is located west of the Jimboomba and Mount Lindsay Highway, along the
Brisbane-Sydney rail line.

1.2 Key infrastructure planning regulations and documents

The following summarises key infrastructure planning documents specific to the Greater Flagstone
PDA. Further information on these documents can be found at www.dsdmip.qgld.gov.au.

Development Scheme

The Greater Flagstone PDA Development Scheme (the Development
Scheme) commenced on 8 October 2011 and provides the regulatory
framework for planning, implementing, coordinating and controlling land
development within the PDA.

The Scheme provides the vision, a land use plan, an infrastructure plan and
an implementation strategy for the Greater Flagstone PDA.

Development Charges and Offset Plan

A Development Charges and Offset Plan (DCOP) identifies the infrastructure
contributions, how these charges are calculated, levied, and administered,
and the trunk infrastructure required to service the PDA.

Offset and Administration Procedures

To be included once complete

Offset and Administration

Procedures Guideline
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1.3 Purpose of Infrastructure Planning Background Report

The purpose of the Infrastructure Planning Background Report (IPBR) is to provide background
information that has informed inputs and assumptions into the Greater Flagstone Development
Charges and Offsets Plan (DCOP). The report will assist users of the infrastructure plan within the
DCOP to understand how infrastructure planning has been undertaken and how development
charges were determined. The IPBR includes further detail on:

e Growth projections

e Infrastructure demand projections
e Desired standards of service

e Infrastructure planning

e Infrastructure costs

e Financial inputs and charge calculation
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2 Growth projections

2.1 Introduction

Growth projections for the years 2016 — 2066 have been prepared by SGS Economics & Planning
for the PDA and include analysis of the future residential growth, summarised below. Full analysis
on growth projections is provided in Appendix E.

2.2 Growth projection years

The Greater Flagstone PDA growth projection years are:
e 2020 - the base year
e 2026 — projection year
e 2031 - projection year
e 2041 - projection year

e 2066 — ultimate development.

2.3 Potential development capacity

The ultimate potential development capacity for the Greater Flagstone PDA is based on an
ultimate persons per household rate of 2.7 in 2066. This has been determined by the dwelling mix
based on Logan City Council’s forecasts of attached and detailed dwellings. The persons per
household rate have been forecast to decline from higher rates in 2016. Further information on the
approach to determining the persons per household rate is provided in Appendix E.

2.4 Development constraints

Development constraints across the Greater Flagstone PDA were considered in the Development
Scheme taking into consideration known development constraints and current approvals which
may limit the potential yield of land.

Consideration was given to strategic plans to identify possible development constraints.

2.5 Growth rates

The rate and location of growth for residential development was determined based on recent
dwelling approvals, developer feedback data (where provided), assumptions on the timing of
development and further refined in the Demographic Analysis for Three Priority Development
Areas by SGS Economics and Planning, February 2020.

2.6 Growth projections summary
The Greater Flagstone PDA is forecast to experience notable growth in population, employment
and residential dwellings from the base year (2020) to the ultimate development year (2066).

Tables 2.6.1 and 2.6.2 identify the source information, and revised projections of population,
employment, and dwellings for the area which have informed the DCOP planning assumptions.
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Table 2.6.1 Growth projections for the Greater Flagstone PDA - Identified within SGS
Demographic Analysis Report

2020 2026 2031 2041 2066
DCOP Projection | Projection | Projection Ultimate
Base Date year year year development
Population 3,990 20,312 35,741 70,548 145,099
Employment (jobs) 1,683 5,187 8,797 16,942 34,387
Average household (occupancy rate) 2.97 2.94 291 2.77 2.68
Residential dwellings 1,343 6,914 12,265 25,484 54,145

Following preparation of the SGS Demographic Analysis, planning processes identified that an
additional 10 primary school sites, and 5 secondary school sites were necessary, requiring an
additional 130 hectares of land. In order to appropriately reflect the ultimate capacity of the PDA,
the following adjustments were made to the growth projections:

e Non-residential yield — No change. Additional school sites assumed to be required in
residential areas;

e Residential yield — Reduction to ultimate residential dwelling yield of 2,600 dwellings to
accommodate the 130 hectares required for additional school sites, at an assumed
residential density of approximately 20 dwellings per hectare.

e This capacity reduction is not anticipated to impact the growth rate identified in the
Demographic Analysis, and on this basis has been applied only to the 2066 ultimate
development

Table 2.6.2 Growth projections for the Greater Flagstone PDA — Adopted for DCOP

2020 2026 2031 2041 2066
DCOP Projection | Projection | Projection Ultimate
Base Date year year year development
Population 3,990 20,312 35,741 70,548 138,131
Employment (jobs) 1,683 5,187 8,797 16,942 34,387
Average household (occupancy rate) 2.97 2.94 2.91 2.77 2.68
Residential dwellings 1,343 6,914 12,265 25,484 51,545
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3 Demand projections

Demand projections have been informed by the Demographic Analysis for Three Priority
Development Areas Report (SGS Demographic Study), with consideration given to the charge
distribution in the current EDQ Infrastructure Funding Framework (IFF) between residential and
non-residential uses.

3.1 Cost Apportionment Unit

In order to retain consistency in infrastructure charges applied under former charging frameworks,
DCOP has established a Cost Apportionment Unit (CAU) as a basis for the equitable distribution of
infrastructure cost across the varying residential and non-residential use types. A CAU represents
the level of demand placed on the network by a single detached dwelling (using charge rates as
the common measure) and has been determined on the following basis.

3.1.1 CAU Inputs

The CAU calculation utilises the following inputs:
e Dwelling projections prepared within the SGS Demographic Study

e Realistic gross floor area (GFA) targets for non-residential development categories as
prescribed within the Development Scheme;

e Development Charges applicable under the IFF;
e EDAQ reporting of charges collected to date and unused offsets currently held by
developers

3.1.2 CAU Methodology

The timing of non-residential GFA growth has been proportionally assigned, consistent with the
rate of residential growth within the SGS Demographic study;

Table 3.1.2.1 Non-residential GFA projections

Non-residential 2020 2026 2031 2041 2066
use DCOP Projection | Projection | Projection Ultimate
Base Date year year year development
Retail 6,339 32,267 56,777 112,071 230,500
Commercial 2,984 15,189 26,726 52,753 108,500
Community’ 3,055 15,552 27,366 54,018 111,100
Industry 23,100 117,588 206,909 408,414 840,000

The following proportional dwelling mix is applied to all dwelling growth.

"No CAUs for community uses have been calculated, as these uses are typically associated with public schools or other community-
based services which do not normally attract an infrastructure charge.
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Table 3.1.2.2 Residential dwelling mix

Residential dwelling type Proportion
Small Dwelling 5%
Medium Dwelling 8%
Large Dwelling / Lot 87%

The most recent IFF charges are applied to all projected residential and non-residential
development, to establish an estimated future revenue for each time period and at ultimate
development. This assessment is separately calculated for residential and non-residential revenue
for:

e Catalyst charge;

e Public Transport charge;

e Balance municipal charge (by individual network)
e State charge

¢ Implementation charge

For the parks and community facilities networks, the residential revenue for each year is divided by
the charge rate for a single detached dwelling to determine CAU’s for that year;

For all other networks and charge components, the total revenue for each year is divided by the
charge rate for a single detached dwelling to determine the CAU’s for that year.

A summary of the demand in CAU’s for each network and charge component are identified in
Table 3.1.2.3 below.

Table 3.1.2.3 Infrastructure Demands (CAU)

Charge 2066
oarg Network 2021 2026 | 2031 2036 | 2041 Ultimate
gory Development

Catalyst Charge 1552 | 6,558 | 11,051 | 18552 | 25276 51,545
PT Charge
Water Supply 1693 | 7,356 | 13443 | 20,716 | 28277 57,458

Municipal | Sewerage 1693 | 7,356 | 13443 | 20,716 | 28277 57,458

Charge Transport 1603 | 7,356 | 13443 | 20,716 | 28277 57,458
Public Parks 1523 | 6289 | 11424 | 17,710 | 24,111 49,124
Local Community | 4 553 | G289 | 11424 | 17,710 | 24,111 49,124
Facilities

State Charge g;acti‘ﬁti%‘;mm””'ty 1533 | 6380 | 11,602 | 17,994 | 24504 49,941

Implementation Charge 1,523 6,289 11,424 17,710 24111 49,124
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4 Desired standard of service (DSS)

Below are the DSS adopted for each infrastructure network. The DSS referenced outlines the
standards to which infrastructure should be planned, designed and delivered within the Greater
Flagstone PDA.

4.1 Water Supply

The water supply network is as per the DSS contained in the Logan Water Infrastructure Alliance’s
Water Master Planning 2019 (Logan WIA Task PI-214) (referred to as the Logan Water WMP).

Table 4.1.1 identifies the key extracted DSS criteria from the Logan Water WMP, with further
information provided in Appendix D.

Table 2.1.1 Extracted key criteria of water supply network desired standards of service
adopted

Water Network Desired Standards of Service (DSS)

Parameter | Criteria

Water demand

On demand areas — 190 L/EP/d. Based on 165 L/EP/d residential

Average Day Demand (ADD) consumption + allowance for leakage/losses (25 L/EP/d)

Peaking factors Category MDMM/AD MD/AD PH/AD
Guidance Note: Residential 13 17 3.1
Peaking factors are to be detached ' ' '
applied to the residential Residential 13 16 26
component of demand, i.e. 165 | attached ' ' '
and 120 L/EP/d. Leakage/loss Commercial 1.2 1.3 2.0
levels will remain constant Industry 12 13 17
throughout all demand

categories and should only be Parks/Open

appended after any peaking space 1.2 1.3 1.7
escalation has occurred

3 days of MDMM. Reservoirs to have a net positive inflow and capable
of continuous operation and not fall below the emergency level.

3 days of MD. Reservoirs should not fall below the emergency level.

5 days of AD. Reservoirs should fill from empty to full.

Bulk supply and reticulation

Pump supplying a ground

. MDMM over 20 hrs
level reservoir

Minimum oberating pressure On demand areas — 22 m at the property boundary based on reservoir
at PH P a9p at minimum operating level (MOL). MOL defined as 15% of storage
height or top of emergency storage

More information is provided in Appendix D of this report.

4.2 Sewerage

The sewerage supply network is as per the Logan Water WMP. Table 4.2.1 identifies the key
criteria adopted, with further information provided Appendix D.

Table 4.2.1 Sewerage network desired standards of service adopted

Sewerage network desired standards of service (DSS)

Average Dry Weather Flow (ADWF)

165 L/EP/day

Peak Wet Weather Flow

1000 L/EP/day
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75% for planned pipes
Maximum depth of flow Up to 1m below MH surface level and no spillage
through overflow structures for existing pipes
Pump station and rising main analysis Maximum velocity: 3 m/s
E . Minimum storage volume equivalent to 2 hours
mergency Storage analysis PDWE

4.3 Stormwater

Stormwater Quality and Quantity does not qualify as trunk works under the DCOP. Such works
are required to be conditioned upon future development and should be consistent with the desired
standards of service and overall strategy provided in Appendix D.

4.4 Transport

The DSS provided in Appendix D are adopted for the transport network and are summarised in
Table 4.4.1 and Table 4.4.2.

Table 4.4.1: Greater Flagstone PDA DSS Road Requirements

PDA Guideline No. 06

PDA street network Number of lanes (both directions) Daily traffic volume, vpd

2 lanes 7,500 — 23,500*
Urban Arterial

4 lanes 23,500 - 40,000*

2 lanes 7,500 - 18,000
Trunk Connector

4 lanes 18,001 - 30,000

*In the absence of EDQ Policy standard industry practice has been applied, these values are estimates of the range for maximum vpd

Table 4.4.2 Trunk intersection DSS — Maximum degree of saturation

Maximum Degree of

Intersection Type Saturation (DOS)

Priority control 0.80
Roundabout 0.85
Traffic signals 0.90

For priority-controlled intersections, the Level of Service (LOS) should not exceed a maximum
threshold of D for worst movement delays.

More information on the DSS adopted is provided in Appendix D.

4.5 Active transport

For active transport, the DSS adopts the Level of Traffic Stress (LTS) methodology.

The LTS methodology was developed by TMR and is a method for understanding the level of
stress experienced by cyclists in different on-road and off-road environments. If the goal is for a
transport network to facilitate and encourage cyclist trips for a high mode share, the transport
infrastructure should not force cyclists into high stress environments. As such, LTS 1 or 2 is the
desired standard of service for active transport infrastructure within trunk road corridors and for off-
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road pathways. Each type and its characteristics are outlined in Table 4.5.1.

Table 4.5.1 Level of Traffic Stress categories

LTS

Viability of cycling as a realistic mode choice

Proportion of people
willing to cycle

LTS 1

Minimal traffic stress and requires less attention, making this suitable for
all bicycle riders. This includes children trained to safely cross the road
unsupervised (typically a 10-year old), or younger children under
supervision of parents.

LTS 2

A little traffic stress that requires more attention than young children can
handle. It is suitable for most teen and adult bicycle riders with adequate
bicycle handling skill.

63% to 75%

LTS 3

Moderate traffic stress that would require higher levels of cycling skill
and confidence to interact with traffic using cycle lanes on roads with
lower traffic speeds or volumes

12% to 28%

LTS 4

High level of traffic stress only suitable for very skilled bicycle riders with
confidence to interact with traffic on busy roads with minimal or no on-
road cycle facilities

5% to 7%

4.6 Parks and open space

The DSS adopted for parks and open space is generally aligned to the DSS specified in EDQ’s
Park Planning and Design PDA Guideline No. 12 (Guideline 12). However, the DSS was slightly
adjusted to incorporate feedback received from stakeholders. It was also adjusted based on
consideration of the quantity of parks and the area that would be required for the projected
population in the Greater Flagstone PDA.

The DSS adopted for rates of provision, minimum area, and accessibility is detailed in Table 4.6.1

DSS relating to all other aspects of planning and design remain consistent with Guideline 12. This

includes:

Shape, frontage and location;

Active recreation spaces

Slopes, batters and retaining walls;

Flood and stormwater management;
Lakes and other permanent water bodies;
Managing access;

Shade cover;

Embellishments;

Engineering design and construction.
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Table 4.6.1 Rates of provision, minimum area and accessibility requirements

Rates of Provision

(6)

Land No. of Minimum o .
Park Type (ha/1,000 | parks per Area Accessibility Requirements
popn) popn
Local recreation 00-02 NA 005ha | NA
park ' ' )
90% of dwellings within 400m of a
Neighbourhood 05—11 1/1,000- 0.5 ha neighbourhood recreation park or other park
recreation park (1) ' ' 1,500 ' providing equivalent informal recreation
opportunities
Local linear park
), (3) 0.0-0.8 NA NA NA
District recreation 05-10 1/10,000- 5 ha 90% of dwellings within 2.5km, must comply
park (4) ' ' 15,000 with location criteria in Guideline 12
Regional 05-10 | 1/20.000+ 10 ha Must comply with location criteria in Guideline
recreation park (5) ' ' ' 12
?A.’;ljorlinear park 00-05 NA NA NA
3 . .
L 0.75 - 1/10,000- 90% of dwellings within 4km, must comply with
District sports park | 74 5 20,000 | "°M@ | |ocation criteria in Guideline 12
Regional sports Must comply with location criteria in Guideline
park 0.5-1.0 | 1/25,000+ 15 ha 12
Community land 0.2 NA NA NA

Notes:

(1) Includes allowance for civic parks in neighbourhood centres.

(2) A local linear park is within or adjoining a predominantly residential neighbourhood.

(3) The actual rate of provision for linear parks may exceed the indicated maximum rate,
particularly in areas with extensive waterway or other environmental corridors. The allocation in the
table sets the parameters for determining the contribution of linear parks to offsetable park area.

(4) This is the base requirement of parks for neighbourhood or local area planning purposes (e.g.
context plans) for areas that do not include a designated higher order recreation or sports park.

Local parks must be provided within or adjacent to the neighbourhoods they serve and cannot be
offset by contributions elsewhere within the PDA.

(5) Includes allowance for civic parks in district centres.

(6) Refer to PDA Guideline 11: Community Facilities for more information

More information on the DSS criteria can be found in Appendix D.

4.7 Community facilities

The DSS for community facilities adopted was a combination of the DSS specified in EDQ’s
Community Facilities PDA Guideline No. 11 (Guideline 11) and Logan City Council’s DSS within

the LGIP.

Community facilities are split between facilities provided from the State facilities and provided from
the local government. The DSS adopted for both State provided facilities and local government
facilities are detailed in Table 4.7.1 and Table 4.7.2 below.

Greater Flagstone Priority Development Area — Infrastructure Planning Background Report — July 2022
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Table 4.7.1 DSS for State provided facilities

Hierarchy of

No. of Facilities (pop.

development, hazard
and risk assessment,
road network, incident
profile for area.

existing ambulance
stations and health
services.

Facilities Provisi - Indicative site/ facility area
rovision Triggers)
District — depends on
a range of factors 1:25,000
including current and Consider response
projected population, time profile, case load
Ambulance planned future per day, proximity to Site: 3,000 m?

Fire & Rescue

Depends on response
time and incident
history, proximity to
existing facilities and
population forecasts.

Over 25,000 people

e Site: 3,000-4,000 m?

(auxiliary station)

e 3,000-6,000 m?

(permanent station)

¢ 10,000-20,000 sgm

(permanent with
specialist facilities)

Health Care Centre

Community Health
Centre

1:20,000 — 30,000

GFA: 2,000 — 4,000 m?
Site: up to 1.6 ha

Community Care Hub

1:30,000 — 100,000

GFA: 4,000 — 8,000 m?
Site: 1.6 — 3.2 ha

Community Care
Precinct

1:100,000 — 300,000

GFA: 8,000 — 10,000 m?
Site: 3.2 — 4 ha (including
parking)

Hospital — Public

Based on local
planning and need
analysis

Likely to serve a
catchment of over
100,000 people

10-15 ha depending on level
of service

Police

Main road location
preferred by ingress
and egress must offer
left & right turns
Security important
Best location in town
centre/shopping centre

1:20,000 — 30,000

Police Station

Site: 4,000-5,000 m?
GFA varies according to
local needs — shopfronts,
rented space, stations

Primary School - State

1:3,000 dwellings

6.5 ha -7 ha
GFA: 5,500 mZ2 for 700-900
P-7 students?

Secondary School -
State

1:8,000 dwellings

12 ha
GFA: 16,870 m?2 for 1,500-
1,800 students

2 As per the Department of Education New School Site Selection Guideline or as otherwise specified in the latest version of this

guideline.
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Table 4.7.2 Local government provided facilities

Rate of
Community Hierarchy Provision Accessibility Minimum Land Area /
Infrastructure Type (Facility: (km) GFA
Population)
Community / Civic Facilities
General Community
Space (provided in Local 1:10,000 2 1,000 m?/ 400 m?
greenfield areas only)
Community Centre District 1:50,000 5 3,000 m2 /900 m?
Convention/Exhibition Metro 1:250,0_00 (1 city- LGA (15) 40,000 m?2 / 15,000 m?
Centre wide)
Arts and Cultural Facilities
Library District 1:40,000 5 3,000 m? /1,500 m?
Metro 1:100,000 LGA (15) 7,500 m?/ 4,000 m?
Art Gallery or District 1:50,000 5 km 2,000 m? /600 m?
Dedicated Art Space Metro 1:250,000 LGA (15) 4,000 m?/ 1,200 m?
, . District 1:50,000 5-7 3,000 m? /1,000 m?
Performing arts facility 1:250,000 (1 city
or space Metro ' ;Nide) LGA (15) 40,000 m?/ 15,000 m?
Sport and Recreation Facilities
District 1:50,000 5 10,000 m? / 5,000 m?
Indoor Sports Facility | Major 1:150,000 15 15,000 m?2 / 7,500 m?
District
District 1:50,000 5 10,000 m? land
Aquatic Centre Major 1:150,000 15 15,000 m? land
District
Leisure Centre District 1:50,000 5 15,000 m? land
(combinec_l .indoor Maijor
sports facility and District 1:150,000 15 25,000 m? land

aquatic centre)

More information on the DSS criteria can be found in Appendix D.
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5 Infrastructure planning

5.1 Planning horizon

The infrastructure plans for the Greater Flagstone PDA have been prepared to reflect the ultimate
development outcome (nominally 2066). This is based on the ultimate dwelling yield, informed by
the total number of potential dwellings in the PDA at full build out.

5.2 Water Supply

The SEQ Water Supply and Sewerage Code, EDQ standard of service, as well as the Water
Supply Code of Australia (WSA 03-2011) are the basis of hydraulic modelling and network
planning outlined in this report and were followed throughout the design process.

The network DSS were used for assessing existing network deficiencies and for sizing new
infrastructure.

Land acquisition requirements have been identified on the following basis:
e 500m? land requirement per pump station site;
e 5,000m? land requirement per reservoir site.

The timing of infrastructure is based on the growth of the population in the Greater Flagstone PDA.
Population projections have been broken down into 183 transport zones®. When the population in
these zones reach 50 EP, servicing infrastructure is required which determines the timing.

The proposed trunk water supply infrastructure plan (ultimate) is provided in the DCOP mapping.
Further information regarding infrastructure staging and non-trunk network outcomes are contained
in Appendix D.

5.3 Sewerage

The SEQ Water Supply and Sewerage Code (SEQ WS&S D&C Code), EDQ standard of service
and the Sewer Supply Code of Australia (WSA 03-2011) formed the basis of the hydraulic
modelling and network planning and were followed throughout the design process.

Land acquisition requirements have been identified on the following basis:
e 500m? land requirement per pump station site;

The timing of infrastructure is based on the growth of the population in the Greater Flagstone PDA.
When the population in the transport zones reach 50 EP, servicing infrastructure is required which
determines the timing.

The proposed trunk sewerage supply infrastructure plan (ultimate) is provided in the DCOP
mapping. Further information regarding infrastructure staging and non-trunk network outcomes are
contained in Appendix D.

3 The SGS Demographic projections (provided in Appendix E) break down the population and employment projections for the Greater
Flagstone PDA into 183 VLC travel zones.
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5.4 Transport

The timing of infrastructure is based on the growth of the population in the Greater Flagstone PDA.
Population projections have been broken down into 183 transport zones. When the population in
these zones reaches 50, servicing infrastructure is required, determining the timing of the
infrastructure. The proposed trunk transport infrastructure plan (ultimate) is provided in the DCOP
mapping. Further information regarding infrastructure staging and non-trunk network outcomes are
contained in Appendix D.

5.4.1 Cross-sections

When considering the mid-block cross section requirements of the PDA, alignment with Guideline
No. 6 Movement Network was maintained where possible.

However, to minimise corridor impacts on adjacent land parcels and to provide efficient staging of
roads that ultimately go to four lanes, a variation was made. This adjustment was made to the
requirements of the four-lane trunk connector and urban arterial. Specifically, to accommodate a
two-way 3m separated cycle track on one side in the interim, the clearance abutting the kerb used
for tree planting and stormwater pits, was reduced from 2m to 1.5m. This allowed the ultimate
corridor width to remain the same, even with the addition of 1.0m to one of the one-way cycle
tracks. The proposed typical cross sections are shown in below figures. A detailed schedule of
cross-sections, including non-standard cross sections, is provided in Appendix B.
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15 3.0
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Figure 5-1 Interim four-lane urban arterial (two-lane no parking)
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Figure 5-4 Ultimate two-lane trunk connector (with parking)
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Figure 5-5 Interim four-lane trunk connector (two-lane no parking)
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Figure 5-6 Ultimate four-lane trunk connector (no parking)
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Figure 5-8 Ultimate two-lane centre connector (with parking)
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Figure 5-9 Ultimate 2 Lane Centre Connector (with parking)

Greater Flagstone Priority Development Area — Infrastructure Planning Background Report — July 2022 Page 21



5.4.2

Intersections

A summary of the different staging for the intersections is provided in Table 5.5.2.1. To minimise
the cost of upgrades a maximum of three intersection upgrades has been allowed for at each
intersection.

Table 3Trunk intersection requirements and staging

Asset Design Control Intersection Major flow B_u_s
ID cohort legs through lanes provisions
2026 - 2031 Priority 3 2 No
RI001 2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 4 No
RI002 2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 4+2T72 Yes
RI003 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 3 4 No
RI004 2031 - 2041 Priority 3 2 No
2041 - 2066 Signalised 3 4+2T72 Yes
2026 - 2031 Priority 3 2 No
RI005 | 2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 2 No
RI006 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 3 44272 Yes
RI007 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 3 4 No
RI008 2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 4 No
2026 - 2031 Priority 3 2 No
RI009 | 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 4 4 No
2026 - 2031 Signalised 4 2 No
RI0O10 | 2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 4 No
RI011 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 4 4 No
RI012 | 2041 - 2066 Signalised 3 2 No
RI013 2031 - 2041 Signalised 4 4 No
2041 - 2066 Signalised 4 4 No
RI014 | 2041 - 2066 Signalised 4 4 No
2026 - 2031 Priority 3 2 No
RI015 | 2031 - 2041 Signalised 3 4 No
2041 - 2066 Signalised 3 4 No
RI016 2031 - 2041 Priority 3 2 No
2041 - 2066 Roundabout 3 2 No
RI017 | 2041 - 2066 Signalised 3 4 No
2026 - 2031 Priority 4 2 No
RI0O18 | 2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 2 No
2026 - 2031 Priority 3 2 No
RI019 | 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 3 44272 Yes
R1021 2026 - 2031 Priority 4 2 No
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Asset Design Control Intersection Major flow B.u.s
ID cohort legs through lanes provisions
2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 4 No
RI022 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 3 4 No
2026 - 2031 Priority 3 2 No
R1023 | 2031 - 2041 Signalised 3 2 No
2041 - 2066 Signalised 3 2 No
RI025 | 2041 - 2066 Signalised 4 4 No
RI026 | 2041 - 2066 Signalised 3 2 No
RI027 2031 - 2041 P_riority 3 2 No
2041 - 2066 Signalised 3 4 No
2026 - 2031 Signalised 4 2 No
RI028 | 2031 - 2041 Signalised 4 2 No
2041 - 2066 Signalised 4 4+2T72 Yes
RI029 2026 - 2031 Priority 3 2 No
2041 - 2066 Signalised 3 4+2T2 Yes
RI030 | 2021 - 2026 Signalised 4 2 No

Should development occur out of sequence from what has been modelled (using the latest
demographics), this may result in a change in intersection treatment and upgrade horizon.

The proposed trunk transport infrastructure plans (ultimate) are provided in the DCOP mapping.
Further information regarding infrastructure staging and non-trunk network outcomes are contained
in Appendix D.

5.4.3 Land acquisition

The land acquisition requirements for trunk road infrastructure are derived from the intersection of
the natural surface with the embankment slopes in the carriageway, less any existing road corridor
areas.

5.5 Active transport

The timing of the active transport network is underpinned by the growth of population, which in turn
drives the timing of transport infrastructure.

With the majority of the trunk road network proposed to have cycle tracks on both sides of the
road, the following methodology has been applied for when there will be an interim stage before
the ultimate road is constructed (typical scenario is a two-lane road that is upgraded to four-lane
road). Indicative cross-sections of the staged infrastructure delivery have been provided in Section
5.6.1 below.

The staging of the active transport infrastructure is largely to correspond with the road network.
The active transport network planning was undertaken to identify where future infrastructure should
go as part of the expansion of the area (i.e. new developments and road upgrades), and did not
assess potential deficiencies throughout existing development.

Greater Flagstone Priority Development Area — Infrastructure Planning Background Report — July 2022 Page 23



5.5.1 Staged cycle infrastructure cross-sections

Interim Cycle Infrastructure

Road side 1 Road side 2
e 1.5m footpath (minimum) ¢ No infrastructure
e 3m two-way cycle track on single side of
road
e 1.5m vegetation clearance

W4y | H .

Baad Oy Brtakﬂnwn Breakdown
rack

Footpath Clearance Traffic Lane Traffic Lane

1.0 15 3.0 15-16 1.5 35 s

17.0 (TYP)

Figure 5-10 Interim staging of active transport infrastructure

Ultimate Cycle Infrastructure

Road side 1: Road side 2

¢ Interim infrastructure remains
e Convert 3m two-way cycle track to 3m one-
way cycle track.

1.5m footpath (minimum)
e 2m one-way cycle track
e 1.5m vegetation clearance

Clearance

15-18

Separated Cycle
Track

20

Foctpath
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Figure 5-11 Ultimate staging of active transport infrastructure

Greater Flagstone Priority Development Area —

Infrastructure Planning Background Report — July 2022

Page 24




Interim Cycle Infrastructure — North South arterial road
Road side 1: Road side 2

e Two-way cycle track ¢ No infrastructure

e

Clearance Breakdown Breakdown

Separated Cycle
Footpath Track

15

Traffic Lane ‘ Traffic Lane

15-16 15 35 5
¢

1.0 15 3.0

17.0 (TYP)

Figure 5-12 Interim staging of active transport infrastructure for North South arterial road

Ultimate Cycle Infrastructure — North South arterial road
Road side 1: Road side 2

e Two-way cycle track e Two-way cycle track

Figure 5-13 Ultimate staging of active transport infrastructure for North South arterial

For shared paths, it is recommended that the interim cycle infrastructure (i.e. road side 1) is built
on the side of the road that will form part of the ultimate road cross-section.

While the guideline does indicate a 2m minimum clearance to traffic lanes for higher order roads, a
1.5m clearance was adopted for the above scenarios where cycle tracks are staged. To support
this, reference has been made to the Selection and Design of Cycle Tracks Guideline (TMR,
October 2019) and the clearance requirements from static objects.
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5.6 Parks and open space

The parks and open space infrastructure requirements have been determined based on the
projected population growth, with reference to the DCOP DSS. Indicative sequencing of open
space has been determined having regard to:

e Population projections and the timing of when population benchmarks are likely to be
reached
¢ A balanced delivery of park typologies and uses in line with the DSS
o This ratio of delivery is often organically achieved and controlled through the context
planning approval process and the construction delivery phasing determined
through conditional development approvals
e The projected areas of population density and establishing what catchments within the
open space network will be most utilised.
e The surrounding road network, acknowledging that access to the site will need to be
provided before parks can be operational. Additionally, areas with topography restrictions
and access constraints may trigger earlier, indirect park location sequencing.

Key environmental corridors have been identified along existing watercourses and tributaries within
the PDA. These are inclusive of:
o Biodiversity areas;
e Revegetation areas;
o Minor (local) corridors up to 35m width (17.5m each side of waterway);
o Major corridors up to 70m width (35m each side of waterway).
e Linear park areas
o Minor (local) linear parks up to 15m width (7.5m each side of waterway);
o Maijor linear parks up to 30m width (15m each side of waterway).
Figure 5-14 shows an environmental corridor cross section.

Determined at MCU / ROL stage and .
subject to extent of works required for Edge of Park area Road Corridor or
stabilisation and rehabilitation or Revegetation Development Boundary
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Figure 5-14 Environmental corridor cross section
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5.7 Community facilities

The community facilities infrastructure requirements have been determined based on the projected
population growth, with reference to the DCOP DSS. Indicative sequencing of community facilities
has been determined having regard to:

e Population projections and the timing of when population benchmarks are likely to be
reached

e Input from relevant state agencies

e The projected areas of population density and establishing what catchments within the
community facilities network will be most utilised.

¢ The surrounding road network, acknowledging that access to the site will need to be
provided before facilities can be operational. Additionally, areas with topography restrictions
and access constraints may trigger earlier, indirect location sequencing.

5.8 Innovation
Innovation analysis was also undertaken as part of the strategic trunk infrastructure review of
existing Infrastructure Charging Offset Plans for the Greater Flagstone PDA. Provided in Appendix

D are infrastructure innovations that can be applied and aspired to over the developable life of the
PDA.
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6 Infrastructure valuation methodology

As the Greater Flagstone DCOP is a live document currently under implementation, it is necessary
to account for existing, partially complete and future DCOP Items. These different cost
methodologies are schematically depicted in Figure 6-1, with detailed descriptions for each
approach outlined in the next sections.

Partially Complete Asset

- <100% complete and >0%
- Existing project cost with no on-
costs or contingencies applied
- Total Future Asset cost minus
existing project cost

Existing Asset Future Asset

- Unit rate or specific
project cost
- On-costs and
contingencies applied

- 100% complete

- Project cost
- No on-costs or
contingencies applied

Figure 6-1 Method to determine asset costs

6.1 Existing Assets

Offsets that have been approved by EDQ were identified for any DCOP items that have been
provided across the DCOP networks. For DCOP items completed in their entirety, the offset value
has been assigned as a “project cost” against that asset, with no on-costs or contingencies applied
as the approved offset amount is considered to be inclusive of such costs.

6.2 Future Assets

For DCOP items only partially completed, an approved offset value for the works completed has
been identified, and this value has been:

¢ Included as an existing infrastructure cost; and

e Subtracted from the total establishment cost of the future asset (calculated based on
construction of the complete asset).

As with the existing assets above, no on-costs or contingencies are applied to the “project cost” for
completed works, however they are applied to the future establishment costs for the asset (refer to
Figure 1).

Remaining Future Asset Establishment Cost
= Total Future Establishment Cost — Value of of fsets provided to date

Future asset costs are calculated using either unit rates or specifically identified project costs and
are subject to on-costs and contingencies.

All partially completed and future DCOP assets and their costs have been identified for each
infrastructure network within the cost schedules for the presented in Section 4.1 of the DCOP.

As the charging framework and infrastructure policy has changed over time (from LIP to ICOP to
DCOP), it is recognised that EDQ has committed to provide offsets for the provision of several
infrastructure items that no longer meet the DCOP definition of trunk infrastructure. These items
have been included as ‘Prior Committed Offsets’ and are included as a future expense to the
DCOP within the DCOP cost schedules.
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All costs included within the DCOP are presented as an Establishment Cost, which is reflective of
the costs associated with building the asset for the ‘first time’, with consideration for any factors
affecting construction costs such as terrain or ground conditions or construction method. Figure 6-
2 below outlines the typical cost build-up approach which is presented within the Cost Schedules.
Further detail regarding each of the relevant inputs, as well as any cost apportionment and
financial considerations have been provided in the following sections of this extrinsic material
report.

Unit Rate
Approach

Project Cost
Approach

Base Estimate
. Contingency Base Estimate Establishment Cost
Establishment Cost Establishment
(Works) Cost (Total)

Figure 6-2 Establishment cost build-up

6.3 Determination of Establishment Costs (Works)

6.3.1 Base Costs

As depicted within Figure 2 above, the base costs for DCOP assets have been determined using
either unit rates or specific project costs, having consideration for any adjustment factors
necessary to reflect the construction method, location or site conditions.

Any works or land not specifically identified within the base cost inclusions outlined for each
infrastructure network below are to not considered offsetable, unless otherwise determined at the
discretion of the MEDQ.

6.3.2 Unit Rate Benchmarking

As part of the DCOP preparation, a unit rate benchmarking assessment was undertaken, based on
feedback provided by developers and engineers currently operating within the Greater Flagstone
PDA. This assessment included review and rationalisation of the responses provided, into a
consistent format that could inform unit rates that are more reflective of the current construction
costs within the local industry. Specifically, this included:

e For the water supply and sewer networks, identification of main construction cost, typical
fittings, manholes, bridging structures, and the cost impacts of factors such as rocky soil,
trench depth, micro-tunnelling and traffic management;
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For the transport network, identification of component costs, allowing specific costs to be
estimated for each relevant cross-section type (including non-standard cross sections), in
addition to typical costs associated with preliminaries, and the cost impacts of factors such
as service relocations and traffic management;

For open space and community facilities networks, identification of embellishment and site
preparation component costs, allowing specific costs to be estimated for each relevant park
hierarchy, and site preparation costs to be estimated for different community facility types.

For all networks, identification of typical professional fees/on-costs associated with
construction.

The feedback from the developer group was utilised in addition to previous ICOP unit rates and
cost reporting prepared by RLB, to determine median infrastructure construction costs for the

DCOP

6.3.3

unit rates. Network specific costs and inclusions are outlined in more detail below.

Water Supply and Sewerage

Base works costs for all municipal water supply mains, sewer mains, and sewer manholes included
within the DCOP have been based on unit rates, selected as the median rate from the following
sources:

ICOP unit rates, indexed to July 2021 using the ABS PPI (RBC) index;
Developer unit rates, provided as part of the unit rate benchmarking assessment;

RLB unit rates, as identified within Opinion of Cost assessment and detailed cost
breakdowns.

These rates are outlined in Tables 6.3.3.1, 6.3.3.2 and 6.3.3.3 below and presented in July 2022

dollars.

Table 6.3.3.1 Water Supply Main Unit Rates

Water Supply
Diameter Rate $/m
225 $370.16
250 $395.87
300 $448.48
375 $730.04
450 $1,001.96
525 $1,094.57

Notes:

* All costs are presented in July 2022 dollars
* Pipe diameters identify the minimum internal diameter
* Includes allowance for valves/fittings

Table 6.3.3.2 Sewerage Main Unit Rates

Sewerage
Diameter | Asset Type Rate $/m
225 Gravity Main $413.35
300 Gravity Main $567.21
375 Gravity Main $595.38
450 Gravity Main $800.78
525 Gravity Main $917.18
600 Gravity Main $1,052.39
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675 Gravity Main $1,508.28

225 Rising Main $334.17

250 Rising Main $426.72
Note:

* All costs are presented in July 2022 dollars
* Pipe diameters identify the minimum internal diameter
» Assumes average depth of 1.5m to 3.0m

Table 6.3.3.3 Sewerage Manhole Allowance

Sewerage
Diameter | Asset Type Rate $/m
1050 Sewer Manhole | $156.94 | Applied to GM up to and including 600mm dia
1200 Sewer Manhole | $275.90 | Applied to GM over 600mm dia
Notes:

* All costs are presented in July 2022 dollars
» Assumes 1 manhole every 756m

Note

Project Costs have been based on the Opinion of Cost assessment prepared by RLB. These have
been applied to the following asset types:

o Water pump stations;
e Water reservoirs; and
e Sewer pumps stations;

Adjustment factors are applied to assets where additional costs are anticipated due to known site
characteristics, soil/terrain types or construction method factors. For example, a 1.4 terrain factor
has been applied to sewer gravity mains for possible trenching in rock or unsuitable material. The
applicable adjustment factors employed within the cost build-up for the Water Supply and
Sewerage network are presented in Table 6.3.3.4.

Table 6.3.3.4 Water Supply and Sewerage Adjustment Factors

Network Asset Type Application / Reason Adjustment
Factor
Water Supply | Water Main PDA-wide — Rocky Soil 1.25
Water Supply | Water Main PDA-wide — Micro-Tunnelling 5.00
Sewerage Gravity Main PDA-wide — Soil/Terrain 1.40
Sewerage Gravity Main PDA-wide — Micro-Tunnelling 5.00
Sewerage Rising Main PDA-wide — Soil/Terrain 1.25

6.3.4 Transport and Pathways

Base costs for transport infrastructure have been determined using unit rates and specific project
costs.

Unit rates for roads have been created using a nominal Bill of Quantity assessment for each cross-
section type. Where alternative (non-standard) cross sections are known to be required, these
have been identified so that an adjusted unit rate value could be determined.

The cost of each cross-section component is based on the median of the following:

e ICOP background reporting (Cost Build Ups, Variations and Infrastructure Planning
Assumptions — Greater Flagstone PDA LIP & SRIP — Final draft, 14 May 2018, Cardno),
indexed to July 2021 using the ABS PPI (RBC) index;
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The road unit rates are inclusive of the following:

Off-road Pathway unit rates are based on those provided within the RLB Opinion of Cost

Developer unit rates, provided as part of a unit rate benchmarking assessment;

Typical cross-sections as identified within Section 5.5.1 and Appendix B;
Non-standard cross-sections area identified within Appendix B;
2m cut/fill balance across the full cross section for each road type;

Allowance for Bus stop bays (excluding Translink shelter infrastructure).

RLB unit rates, as identified within background data to the Opinion of Cost assessment

assessment, which closely align to the developer unit rate feedback for the road construction costs.
These are based on the delivery of the pathway construction only, as it is assumed to be located
within an existing road reserve or linear park. Allowances for minor earthworks, drainage, pathway

furniture and surface marking are included within the linear park costs (see Appendix C)

Intersection costs are provided as specific costs for each DCOP item, as identified within the RLB
Opinion of Cost assessment. Where intersections have been identified in addition to those in the

RLB Opinion of Cost assessment, EDQ have applied costs based on similar intersection

arrangements assessed by RLB.

Table 6.3.4.1 Road Unit Rates

Roads
Code | Cross-section Description Rate $/m
Type

2L Standard Ultimate 2 lane with parking + cycle $4,886.41
2L Non-Standard 1 Ultimate 2 lane with parking + cycle $4,485.23
2L Non-Standard 2 Ultimate 2 lane with parking + cycle $4,608.25
2L Non-Standard 3 Ultimate 2 lane with parking + cycle $3,988.81
2L Non-Standard 4 Ultimate 2 lane with parking + cycle $4,608.25
2L Non-Standard 5 Ultimate 2 lane with parking + cycle $4,511.92
2L Non-Standard 6 Ultimate 2 lane with parking + cycle $4,866.25
2L Non-Standard 7 Ultimate 2 lane with parking + cycle $5,237.68
2L Non-Standard 8 Ultimate 2 lane with parking + cycle $5,210.28
2L Non-Standard 9 Ultimate 2 lane with parking + cycle $5,057.61
2L Non-Standard 10 Ultimate 2 lane with parking + cycle $5,353.24
2L Non-Standard 11 Ultimate 2 lane with parking + cycle $5,057.61
2L Non-Standard 12 Ultimate 2 lane with parking + cycle $5,225.89
2L Non-Standard 13 Ultimate 2 lane with parking + cycle $5,727.73
2L Non-Standard 14 Ultimate 2 lane with parking + cycle $4,485.23
2L Non-Standard 15 Ultimate 2 lane with parking + cycle $6,963.87
2Li Standard Interim 2 lane + cycle $3,901.54
2L Non-Standard 1 Interim 2 lane + cycle $4,080.86
2L Non-Standard 2 Interim 2 lane + cycle $3,934.10
2L Non-Standard 3 Interim 2 lane + cycle $3,901.54
4L Standard Ultimate 4 lane + cycle $7,173.46
4Lu Standard Upgrade for additional 2 lanes $7,173.46
4Lu Non-Standard 1 Upgrade for additional 2 lanes $6,272.57
4Lu Non-Standard 2 Upgrade for additional 2 lanes $6,512.64
4Lu Non-Standard 3 Upgrade for additional 2 lanes $6,438.84
4Lu Non-Standard 4 Upgrade for additional 2 lanes $6,219.81
4Lu Non-Standard 5 Upgrade for additional 2 lanes $7,023.31
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4Lu Non-Standard 6 Upgrade for additional 2 lanes $7,098.38

4Lu Non-Standard 7 Upgrade for additional 2 lanes $7,427.85

4Lu Non-Standard 8 Upgrade for additional 2 lanes $7,311.02
Notes:

* All costs are presented in July 2022 dollars
* Unit rates for ‘upgrades’ identify the ultimate cross-section cost (i.e. inclusive of the cost of any interim works).
* Includes 2m cut/fill balance across road corridor
* Includes allowance for bus stop infrastructure

 Excludes temporary/sacrificial works for interim infrastructure
* All cross-section details are summarised in Appendix B

Table 6.3.4.2 Intersection Project Costs

Intersections Intersections
DCOP Intersection Base Cost DCOP Intersection Base Cost
ID Type ID Type
RI001A | Priority $76,482 RIO15A | Signalised $516,642
Controlled ’ 9 :
RIO01B | Signalised $1,329,390 RI015B | Signalised $831,934
RI0O01C | Signalised $12,747
. . Stop
RIO02A | Signalised $1,160,753 RIO16A Controlled $1,281,199
RI002B | Signalised $362,832 RI016B | Roundabout $397,529
RIO03A | Signalised $779,151 RI1017 Signalised $762,216
. . Priority
RI0O03B | Signalised $295,781 RIO18A Controlled $38,241
Priority . .
RI0O04A Controlled $38,241 RI0O18B | Signalised $752,851
RI004B | Signalised $803,839 RI018C | Signalised $152,963
Priority Priority
RIO05A Controlled $38,241 RIO19A Controlled $38,241
RI0O05B | Signalised $1,658,977 RI019B | Signalised $698,481
RI0O05C | Signalised $359,646 RI0O19C | Signalised $165,710
. . Priority
RIO06A | Signalised $660,240 RI021A Controlled $76,482
RI0O06B | Signalised $76,482 RI021B | Signalised $676,369
RIO07A | Signalised $507,277 RI021C | Signalised $191,204
RI007B | Signalised $242,192 RI022A | Signalised $762,216
RIO08A | Signalised $583,759 RI022B | Signalised $127,470
: . Priority
RIO08B | Signalised $823,375 RI023A Controlled $114,723
Priority . :
RIO09A Controlled $76,482 RI023B | Signalised $1,182,865
RIO09B | Signalised $676,369 R1023C | Signalised $270,964
RI0O09C | Signalised $305,927 R1025 Signalised $1,096,498
RIO10A | Signalised $1,033,284 R1026 Signalised $787,710
. . Priority
RI0O10B | Signalised $229,445 RI027A Controlled $38,241
RIO10C | Signalised $38,241 RI027B | Signalised $698,481
. . Priority
RIO11A | Signalised $931,308 RI028A Controlled $76,482
RI011B | Signalised $822,725 RI028B | Signalised $740,104
RI012 Signalised $711,228 RI028C | Signalised $152,963
. . Priority
RI0O13A | Signalised $1,288,223 RI029A Controlled $38,241
RI013B | Signalised $839,660 RI029B | Signalised $507,277
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| RIO14 | Signalised | $1,415,692 | | RI030 | Signalised | $897,568
Notes:

* All costs are presented in July 2022 dollars

* Base costs identified prior to the application of on-costs and contingencies

Table 6.3.4.3 Pathway Unit Rates

Pathways
Description Typical Width Rate $/m?
Shared Path 2.5m —4.0m $92.54
Separate Cycle Path and Footpath 5.0m $92.54
On-Road Cycle Lanes / Shared Path | 4.0m $128.53
Shared Path Bridge 6.0m $856.86

Notes:
* All costs are presented in July 2022 dollars
* Base costs identified prior to the application of on-costs and contingencies

Unit rates for bridges is based on the median of the following:
e ICOP background reporting (Cost Build Ups, Variations and Infrastructure Planning
Assumptions — Greater Flagstone PDA LIP & SRIP — Final draft, 14 May 2018, Cardno);
o Developer unit rates, provided as part of a unit rate benchmarking assessment;
o RLB unit rates, as identified within background data to the Opinion of Cost assessment

Table 6.3.4.4 Bridges and Culvert Unit Rates

Road Bridges and Culverts
Asset Type Rate Unit of Measure
Bridge $4,524.21 | Per m? of Deck Area
Bridge over Railway $5,346.79 | Per m? of Deck Area
Culvert $2,459.56 | Per m? of Deck Area
Notes:

* All costs are presented in July 2022 dollars
* Base costs identified prior to the application of on-costs and contingencies

6.3.5 Parks and Open Space and Local Community Facilities

Base costs for the embellishment of land for parks and community facilities have been created on
a first principles basis, incorporating the required level of embellishment for a standard size park
identified within EDQ Guideline 12, and the median of:

o Developer unit rates for embellishment items and park works, provided as part of a unit rate
benchmarking assessment;

¢ Indicative embellishment item costs identified within the RLB Opinion of Cost assessment
(where available); and

¢ Where no other sources were available, nominal amounts as agreed by EDQ.

Base costs for local and major linear parks have been determined from the same benchmarking
exercise, with the required works and embellishments determined based on the cross-section in
figure 5-14.

All works associated with biodiversity and revegetation are excluded from the DCOP linear park
costs.

For local community facilities, the included scope of works in the base costs includes:
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e Clearing and grubbing;

e Bulk earthworks (one metre cut to fill allowance) and grassing suitable for the site
purposes;

e Service connections including potable water, sewerage, telephony, broadband, stormwater
and electricity;

e Service connection to non-potable water, if adjacent to a supply system;

¢ Half construction of a Neighbourhood Access Road cross section, along a single frontage,
including a 2.5m wide pathway. The maximum frontage lengths allowed for in the cost
build up are as follows:

o community facility (local) — 125m per ha of site area provided
o community facility (district) — 83m per ha of site area provided
o community facility (citywide) — 67m per ha of site area provided
A 12 month maintenance and establishment period is included for all parks and open space.

A summary schedule of inclusions for all parks and community facilities has been provided in
Appendix C.

All costs for parks and community facilities have been converted to a ‘per m? rate for inclusion in
the DCOP, identified in Table 6.3.5.1.

Table 6.3.5.1 Parks and Local Community Facility Embellishment Unit Rates

Parks and Community Facilities Embellishments
Asset Type Size Range | Rate $/m?
(ha)

District Recreation Park All sizes $42.78
Major Recreation Park All sizes $39.45
Regional Recreation Park All sizes $48.39
City Park / Town Square All sizes $119.95
District Sports Ground All sizes $87.03
Regional Sports Ground All sizes $82.70
Local Linear Park* All sizes $37.89
Maijor Linear Park* All sizes $23.56
Local Community Facility - Local All sizes $52.99
Local Community Facility - District All sizes $35.42
Local Community Facility - Citywide All sizes $30.23

Note: All costs are presented in July 2022 dollars

* Local Linear Park embellishments limited to a maximum width of 16m (valued on the provision of a pathways on either
side of the corridor/waterway), in accordance with Figure 5-14.

* Major Linear Park embellishments limited to a maximum width of 30m (valued on the provision of a pathways on either
side of the corridor/waterway), in accordance with Figure 5-14.

6.3.6 State Government Facilities

Greater Flagstone Priority Development Area — Infrastructure Planning Background Report — July 2022 Page 35



Base costs for the preparation of land for state community facilities have been created on a first
principles basis, based on the required works for the standard land area identified within
background planning, assuming a regular shaped block, and the median of:

e Developer unit rates for all site preparation works, provided as part of a unit rate
benchmarking assessment;

¢ Indicative site preparation works costs identified within the RLB Opinion of Cost
assessment (where available).

This cost has been converted to a ‘per hectare’ rate for inclusion in the DCOP.
The included scope of works in the base costs includes:
e Clearing and grubbing;

¢ Bulk earthworks (one metre cut to fill allowance) and grassing suitable for the site
purposes;

e Service connections including potable water, sewerage, telephony, broadband, stormwater
and electricity;

e Service connection to non-potable water, if adjacent to a supply system;

e Half construction of a Neighbourhood Access Road cross section, along a single frontage,
including a 2.5m wide pathway. The maximum frontage lengths allowed for in the cost
build up are as follows:

o community facility (state) — 100m per ha of site area provided
o community facility (primary school) — 300m per school site
o community facility (secondary school) — 300m per school site
Additionally, the scope of works for school sites also includes:
e Provision of up to 2 bus bays;
e Safety fencing in the road reserve, if required, up to a length of 300m;

A detailed schedule of inclusions has been provided in Appendix C.

Table 6.3.6.1 State Government Facilities Site Works Unit Rates

State Government Facility Embellishment Cost

Asset Type Rate $/m?
Ambulance Station $40.62
Fire & Rescue Station $40.62
Police Station $40.62
Health Care Centre $40.62
Health Precinct $40.62
State Primary School $27.69
State Secondary School $22.00

Note: All costs are presented in July 2022 dollars

6.3.7 Other Provisions
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A portion of the Municipal charge has been identified as necessary to assist the capital funding of
sub-regional infrastructure, to a value of $66.8 million (July 2022). This equates to a charge of
$1,297 per residential lot (July 2022) which is included as part of the Catalyst charge.

In accordance with the Greater Flagstone PDA Development Scheme, the PDA is planned to be
serviced by early public transport that is safe and equitable for all members of the community,
supporting the delivery of the PDA Vision and PDA-wide criteria.

EDQ will lead and manage the service which will be delivered by TransLink. To fund this service, a
public transport charge of $1,940 per residential lot (July 2022) will be applied. This charge
comprises a portion of the municipal charge which will be quarantined to ensure the availability of
funding under a funding agreement.

The public transport charge will be collected up to a total value of $21.15 million (July 2022),
representing the total cost of TransLink’s ten-year public transport service for the PDA. Cross-
crediting of municipal works against the public transport charge is not permitted.

6.4 Determination of Establishment Costs (Land)

6.4.1 Allowances for Land Valuation Costs

Base costs for land have been determined using the land costs defined in the Taylor Byrne Land
Value Estimates — Greenfield Sites (2011) for various flood immunity levels (i.e. land locations).
The land categorisation for each DCOP item is to be applied as follows:

o Based on the pre-development flood immunity for any land dedicated for DCOP
infrastructure

e For parks and open space, including linear parks, the maximum rate to be applied is the
‘Greater than Q20 & less than Q100".

e For State community facilities not identified as ‘additional’ within the DCOP mapping and
Schedule of Works (i.e. those facilities in excess of the facilities identified in the Greater
Flagstone Infrastructure Charging Offset Plan, June 2020);

o The DCOP schedule of works identifies the maximum rate to be applied and funded
through the DCOP is the ‘Greater than Q100’ pre-development flood immunity;

o For State community facilities identified as ‘additional’ within the DCOP mapping and
Schedule of Works

No provision for funding is included within the DCOP
The relevant State agency may enter a commercial agreement with the land-owner
to acquire the ‘additional’ land;

o The relevant State agency is responsible for funding through normal budgetary
processes.
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Table 6.4.1.1 Land valuation allowances

Land Location Rate $/m? Rate $/ha

Less than Q20 $2.43 $24,317
Greater than Q20 & less than Q100 $4.26 $42,556
Greater than Q100 $24.32 $243,173

Notes: All costs are presented in July 2022 dollars
* Land cost for local and major linear parks is based on the assumption that it will be provided with between Q20 and
Q100 flood immunity.

6.5 On-Costs

On-costs are applied to the base costs for infrastructure in order to properly account for the project
owner’s costs such as project management, contract supervision, survey and design fees. The on-
costs are applied as a percentage against the works base costs determined for each DCOP item
and have been identified by EDQ on the basis of previous infrastructure delivery costs within the
PDA. On-costs are not applied to the following:

o Existing DCOP asset costs (i.e. previously committed/provided offsets);
¢ DCOP items included under the categories ‘Public transport’, ‘Other Provisions’; or
e Land costs.

Table 6.5.1 Application of on-costs across all DCOP networks

On-cost percentages applied
Parks and State
Water Supply | Transport and . Other
and Sewerage Paths Comr_n_u_nlty Gove_rr_lr_nent Provisions
Facilities Facilities
15% 15% 15% 15% n/a

6.6 Contingencies

To account for any potential cost increases to DCOP infrastructure resulting from future unknowns,
such as asset location / extent, design, construction method etc, the DCOP has applied
contingencies to all future assets. The procedure used for calculating the contingency amount is
on a percentage basis, applied against the base estimate (works) (refer to figure 6-2 in section 6.2
above).

Table 6.6.1 presents the contingency percentages that have been applied to infrastructure in the
current DCOP. Contingencies do not apply to the following:

o Existing DCOP asset costs, including partial infrastructure items (i.e. previously
committed/provided offsets);

o DCOP items included under the category ‘Other Provisions’; or

e Land costs.

Table 6.6.1 Application of Contingencies — All DCOP networks

Contingency percentage used
Other State Parks and
awnaclltgreivl:::% Inﬁgrasdesctaiggs Transport and | Government Community
9 Paths Facilities Facilities
20% 15% 20% 10% 10%
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7 DCOP Infrastructure

Table 7.1 identifies the criteria that was used in identifying DCOP infrastructure. This table should
be read in conjunction with the remainder of the IPBR document to determine:

e Scope of planned infrastructure (i.e. Infrastructure Planning, IPBR section 5);

e Scope of inclusions in infrastructure delivery cost (i.e. Infrastructure Valuation
methodologies, IPBR section 6); and

e Trunk infrastructure items (i.e. DCOP Infrastructure, Table 8.1);

DCOP infrastructure is identified at the discretion of MEDQ, and in addition to the criteria below,
consideration may also be given to the overall network function to deliver a coherent, contiguous
network. This may include alternative and innovative infrastructure solutions that provide an
equivalent level of service at a lower cost to the community (e.g. efficient staging of works, or
alternative design/alignment).

Table 7.1 DCOP Infrastructure Criteria

Network Asset Type Infrastructure Criteria
¢ Mains with 225mm internal diameter and greater

¢ Mains with an internal diameter less than 250mm,
Water Main where providing a critical link/loop function to ensure
the function and continuity of the wider DCOP
network, and identified in the DCOP mapping

Water Supply e All water pump stations identified in the DCOP

Pump Station mapping servicing a catchment greater than 2,500
EP.

e All reservoirs identified in the DCOP mapping
servicing a catchment greater than 2,500 EP.

Reservoirs

e Gravity mains with 300mm internal diameter and
greater

e Mains with an internal diameter less than 300mm,
where providing a critical link/loop function to ensure
the function and continuity of the wider DCOP

Sewerage network, and depicted in the DCOP mapping

e All rising mains associated with DCOP pump
stations

Gravity main

Rising main

¢ All pump stations identified in the DCOP mapping

Pump station servicing a catchment greater than 2,500 EP.

e Arterial and connector roads with cross-sections
consistent with those in section 5.4.1 of this

Roads document, where also identified within the transport

model as carrying greater than 7,500 vehicle trips

per day

e Signalised intersections (at ultimate) where two or
Transport more DCOP roads intersect

¢ Roundabout intersections (at ultimate) where two or
Intersection more DCOP roads intersect

e Signalised intersections (at ultimate) where a DCOP
road intersects with a non-DCOP road (as qualified
above), and where the following applies:
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Network Asset Type Infrastructure Criteria
o Signalised intersections exceeding a Degree of
Saturation (DOS) of 0.9 at the ultimate; and
o Provides for a rationalised access (e.g. service
road) to the trunk road network; and
o Does not provide direct access from a
development premises or private property (i.e.
front gate works).
Bridge e Bridges located on DCOP roads, as qualified above
Culverts e Culverts located on DCOP roads, as qualified above

Off-road pathway

e Pathways, 4.0m wide, servicing the PDA, where
depicted in the DCOP mapping

Parks

Recreation Park

e District recreation parks
e Major recreation parks

Sports Park

e District sports parks
e Major sports parks

Linear Park

e Linear parks located on the corridors identified in
DCOP mapping (note: this excludes biodiversity and
rehabilitation areas within the environmental
corridors)

Special Function
Park

e City Park/Town Square

Community Facilities

Land and basic site
works for local
community facility

¢ Sites identified in the DCOP mapping for:
o Local community facilities

o District community facilities

o Citywide community facilities

Types of local community facilities include:
Art gallery

Civic centre

Community centre

Indoor sports centre

Library

Performing arts centre

Swimming pool

o O O O O O O

Land and basic site
works for state
community facility

e Sites identified in the DCOP mapping for:
Ambulance facilities

Fire & rescue facilities

Police facilities

Health facilities

Primary schools

Secondary schools

Rail corridors

0O 0 O O O O O

Implementation

Implementation
Works

e Implementation works
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8 Financial Modelling Inputs and Assumptions

8.1 Indexation and Escalation of Costs

There are a number of price adjustments applied within the cost modelling to ensure the costs
presented in the cost schedules are reflective of values. As several costs have been sourced from
data prepared prior to July 2020, these have been indexed to bring into alignment with the
modelled base year (i.e. July 2020). Table 8.1.1 identifies the price adjustments applied to the
various cost elements in the modelling and the basis for their calculation. Increases in all costs,
unit rates, and charges between the modelled base year and the current financial year for
presentation within the DCOP and IPBR have been made in accordance with the DCOP indexation
methodology.

Table 8.1.1 Cost Alignment Assumptions — Existing Values

Application Basis for calculation

PPI Index (RBC, Queensland), smoothed based on the 3-
Alignment of Land and | yearly moving average quarterly percentage change between
Works Costs financial quarters. Indexed from the date of valuation to the
July 2020 quarter.

As part of the discounted cashflow methodology for the charge calculation, it is necessary to
identify the following financial assumptions:

e Future escalation of land and works;
e Future inflation of levied charge rates;
¢ Weighted Average Cost of Capital (WACC).

These assumptions have been identified in Table 8.1.2

Table 8.1.2 Financial Input Assumptions — Future Expenditures and Revenues

Application Rate per Basis for calculation

annum
(E:zcsiatlon of Works 1.74% 10-year average of PPl (RBC, Queensland), as at July 2020
Escalation of Land
Costs 1.74% 10-year average of PPl (RBC, Queensland), as at July 2020
Inflation of Levied
Charge 1.74% 10-year average of PPl (RBC, Queensland), as at July 2020
Weighted Average A risk free rate of 1.81%, based on the QTC 10-year 20-day
Cost of Capital 3.31% Average Bond Rate (as at 30 June 2020), plus a risk margin of
(Nominal) 1.5%
Weighted Average 1,549 Based on the Nominal WACC rate, adjusted for inflation using
Cost of Capital (Real) D the Fisher Equation

8.2 Delivery Timing for Financial Model

The modelled timing of infrastructure was adjusted for financial modelling purposes based on a
consistent methodology to appropriately reflect a more likely and realistic expenditure profile. Key
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issues that have made this approach necessary are:

Engineering assessment of timing identifies a trigger point, while the delivery of relevant
infrastructure may occur over a longer period of years;

The engineering assessment of timing is considered optimistic, and in some cases
inefficient from a delivery perspective. This would require a substantial increase in
development activity from what has been observed at the time of DCOP preparation on
several development fronts, and results in a forward-focussed delivery profile, which is not
currently reflected in the projected demands.

Under the discounted cashflow and user pays methodology (discussed in section 8.3)
modelling a realistic expenditure profile is necessary to ensure the resultant charge rate is
appropriate. Delivery profiles which assume a higher rate of expenditure in the forward
years results in higher charge rates under this approach due to the increased funding risks.

The adjustments to infrastructure timing for financial modelling are identified in Table 8.2.1 below.

Table 8.2.1 Timing for Financial Modelling

Delivery . .
Cohort Adjustment Applied Notes
2021-2026 Assets known to be under construction. No
Under No change change required.
construction
Identified expenditure, annualised, was
Expenditure assumed over approximately double that currently being
2021-2026 | approximately twice the identified delivered. It is not considered likely that all of
Allothers 1 timeframe the identified infrastructure could be delivered
within the 5-year timeframe.
2027-2031 Identified expenditure was heavily weighted over
2032-2041 }[EZ :‘lar:;( 58 years, with minimal expenditure in
2042-2066 | Expenditure distributed equally over _ ' _ _ _
the 2027 — 2066 timeframe It is expected that expenditures is more likely to
show alignment to the modelled demands, and
2021-2066 therefore will be more evenly distributed across
this period.

8.3 Charge Method Approach

The current modelling approach employs a discounted cashflow and the user pays method for
calculation of the charge for DCOP Infrastructure items. This approach ensures that all
infrastructure investment is recovered across all users, regardless of where within development
horizon they arrive. This approach is represented in the following formula.

User Pays

Existing Infrastructure Cost + NPV (Nominal) of Future Infrastructure Cost

- Existing Infrastructure Demand + NPV (Real) of Future Infrastructure Demand
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Table 8.3.1 Charge Method

DCOP Network Cost appor_tlonment
basis

Water and Sewer User pays
Transport and Paths User pays
Parks, Open Space and Local Community U

o ser pays
Facilities
State Government Facilities and Other Provisions User pays

8.3.1 Municipal charge - Catalyst component

In order to facilitate development within the PDA, EDQ has brought forward the funding for key

items of infrastructure through a loan facility, which must be repaid over a shorter horizon than the

projected ultimate DCOP development (i.e. before all of the revenues have been received). To

facilitate the repayment of this loan, a catalyst charge has been separated from the remainder of

the municipal charges. The catalyst charge is based on the necessary repayments to the loan

facility, and is comprised of the following:

e A ‘bring forward’ premium, being the additional cost associated with the delivery

mechanism (loan facility) as opposed to a business-as-usual approach (through
development conditions, charges, and offsets over the life of the plan); plus

¢ A quarantined portion of the total calculated balance municipal charge, to make up the
required loan repayment amount.

Once the catalyst loan facility has been repaid in full, the quarantined component of the charge will
return to the balance municipal charge, and the premium associated with bringing the infrastructure
forward will no longer apply. In practical terms, this means that:

o The catalyst charge will no longer apply;

¢ The balance municipal charge will increase by the amount that is currently quarantined for
the purposes of the catalyst charge;

The quarantined value currently comprises approximately 90% of the catalyst charge, however this
amount may vary over time depending on the rate of development, as this will have a direct impact
on the rate at which the loan facility is able to be repaid.
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9 Infrastructure cost summaries

Summaries of infrastructure costs for each network servicing the Greater Flagstone PDA are detailed below in Table 19. Detailed schedules
of DCOP infrastructure are provided within the DCOP document and mapping (section/s)

Table 4 Infrastructure Schedule of Works costs

frastracture Existing 2026 2031 2041 2066 Total
(%) (%) (%) (%) (%) (%)
Water supply $1.151,883 $8.966,691 $16.542,526 $18.738,347 $21.212,340 $66,611,787
Sewerage $10.150,823 $11,597,344 $19.747 458 $20.939,164 $22.820,317 $85.255,106
Transport $16,398,263 $51.466,911 $136,253,082 $193,863,140 $243 883,337 $641,864,733
Parks and open space $5 157,335 $14.206,277 $63.786,387 $104,842,732 $138,824,310 $326,817,041
Local community $0 $132,086 $1.681,527 $3.151,715 $4.338.433 $9.303,762
facilities
State community facilities $0 $2.526.106 $10,967,421 $19.613,468 $28.617,663 $61.724,659
Total $32,858,305 $88,895,415 $248,978,400 $361,148,567 $459,696,401 $1,191,577,088

Notes: all values presented in July 2022 dollars as incremental costs per reporting period, inclusive of Catalyst Infrastructure values
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Appendix A PDA Boundary

Greater Flagstone Priority Development Area — Infrastructure Planning Background Report — July 2022 Page 45



] .: — : — ,
] ’ 1 «
|I \ | w
Nt = Development Area [FOA} Boundary

F = - » f :
e = 1
. i =
5 ) . i
/ o~ =
{ | :
i It =5
’ " | .
=——— b ] |
]
= o
0 I
]
= |
| i} . i b
1 | - 0
! (] B B —— - ke
1 ] == =
= ) . y ]
i = h T - i
B | i T
4 2 i

ATy it

2 f i
! N X s
3 I (
- i I
L J
‘e ; ] | i
| b,
= -
i o I . il
i 1 A )
| ||
¥ ) ——— ) — 2 g ¥ =
Y e T e i 1
3 ' 5 —a - I
.- . - i " o i o I = i
N i o O )
. A - =it o
B - = oy S = Ay { = = I
: ) i A 4 |
v } E - I " I
b v oy . B = \
- ¥ - & W [ =
= 3 . 1= =f I ’
- ;! = o B i e
SN i

Farh s T g LRSS, D000 Gewrces Wape JOLIGSH, I000. Sewrames am my


mhill
Rectangle


Appendix B Road cross sections

Greater Flagstone

= [ () - 3 5 g

Code Cross-section = S © = = = = = S © £ S S5 | 338 >
s | 8 S | o 3 = = A © S | o | @ == (2= | £
& (&) o m s = m © & © ° ] S
[ 2 o
2L Standard 1 1.5 2 1.6 24 0 3.5 0 &0 0 24 1.6 2 1.5 1 24 11.8 1
2L Non-Standard 1 1 15 0 2 24 0 3.5 0 35 0 24 2 3 0 1 22.3 11.8 1
2L Non-Standard 2 1 0 25 2 25 0 4 0 4 0 25 2 0 1.5 1 23 13 1
2L Non-Standard 3 1 3 15 1.5 0 3.5 0 35 0 1.5 15 0 15 1 19.5 10 1
2L Non-Standard 4 1 25 2 25 0 4 0 4 0 25 2 0 1.5 1 23 13 1
2L Non-Standard 5 1 15 2 15 1.5 0 3.5 0 35 0 1.5 15 2 15 1 22 10 1
2L Non-Standard 6 1 0 3 25 24 0 3.5 0 3.5 0 24 25 0 1.5 25 248 11.8 1
2L Non-Standard 7 1 15 2 2 2.5 0 4 0 4 0 25 2 2 15 1 26 13 1
2L Non-Standard 8 0 3 2 15 25 0 3.5 0 3.5 0 25 1.5 2 0 25 12 1
2L Non-Standard 9 1 15 0 2 1.5 0 3.5 4 35 0 1.5 2 3 1 245 10 2
2L Non-Standard 10 1 1.5 2 15 1.5 0 3.5 815 3.5 0 1.5 1.5 2 1.5 1 255 10 2
2L Non-Standard 11 1 15 0 2 1.5 0 3.5 4 35 0 1.5 2 3 1 245 10 2
2L Non-Standard 12 55 0 0 0 1 0 3.5 4 3.5 0 1 & 4 0 26 9 2
2L Non-Standard 13 1 15 2 1.6 24 0 3.5 35 35 0 24 1.6 2 15 1 275 11.8 2
2L Non-Standard 14 1 1.5 0 2 24 0 3.5 0 3.5 0 24 2 3 1 223 11.8 1
2L Non-Standard 15 1 2 2 0 0 7 5 7 0 0 2 0 34 14 2
2Li Standard 0 0 0 1.5 0 3.5 0 &0 0 1.5 1.5 3 1.5 1 17 10 1
2Li Non-Standard 1 4 0 0 0 0 3.5 0 35 0 0 2 3 15 2 19.5 1
2Li Non-Standard 2 15 1.5 0 2 0 0 3.5 0 3.5 0 0 1.5 3 1.5 0 18 1
2Li Non-Standard 3 0 0 0 0 15 0 3.5 0 35 0 15 1.5 3 15 1 17 10 1
4L Standard 1 1.5 2 1.5 0 0 7 6 7 0 0 1.5 3 1.5 1 33 14 2
4lu Standard 1 1.5 2 15 0 0 7 6 7 0 0 1.5 3 1.5 1 33 14 2
4lu Non-Standard 1 1 1.5 2 15 0 0 7 0 7 0 0 1.5 3 1.5 1 27 14 2
4lu Non-Standard 2 1 15 2 2 0 0 7 2 7 0 0 2 2 15 1 29 14 2
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4lu Non-Standard 3 1 1.5 0 2 0 0 7 515 7 0 0 15 3 0 1 295 14 2
4lu Non-Standard 4 1 15 2 15 15 0 3.5 515 315 0 15 1.5 3 15 1 285 10 2
4lu Non-Standard 5 1 1.5 2 15 0 0 7 5 7 0 15 3 1.5 1 32 14 2
4lu Non-Standard 6 1 15 2 15 0 0 7 515 7 0 1.5 3 15 1 325 14 2
4lu Non-Standard 7 1 1.5 2 15 0 0 7 515 7 0 1.5 15 3 1.5 1 34 15.5 2
4lu Non-Standard 8 1 15 3 15 0 0 7 515 7 0 0 1.5 3 15 1 335 14 2
Standard Cross-section
Varied from standard cross-section
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Appendix C Open space and community facilities embellishments

Earth e q
works Amenities Sports Facilities | Landscaping Infrastructure
w
t _
3 i
o =
> K] —
3 S |8 g g| |8
3 B 3| § f‘@ 5 > 2= E % §
2lel lele 5 515 15I1218] |=|% HEH AR RN
SHEHEE 12 |a|i|Z|e|2|BIR]| (3|22 ~|E(8|S18|E|§o |8
S| S S|Q|5 S BB |8|e|z|l=|2lZ|s|8|S SIS IRISIE|C|E|=
=S8 |5 Qs |3 sS(e(@elz|lc|=|3|&8|s e slole|le|<|&8|2|5|5
i i g % LT.I g‘ L . I = % « [aa] 1< 1 [72) (o)) -~ S "(E "9' g) ~ % 8 > > (2] g (] % B‘ = [} S = %
TyplcaIS|zeBmgm%&§g®5g$gggs.g§§g§%, SISISIEIS|S|2||E|8|8|e|E
o ; = > o |5 = =868 & = S =|g2|=2|s 3| D> =
Facility Type / Hierarchy (m) [SIZBFSEEEERSIERZZEISS|&8|5|2151515]|215121818|53|8|8|2|85]8|3
Neighbourhood Recreation 5,000 -10,000 X x| x| x X | x x | x X X | x| x x| x [ x| x| x]|x X
District Recreation 50,000 x| x [ x| x| x| x]|x]|x x | x x | x X x| x| x x| x| x| x X x| x
Major Recreation 100,000 x[ x| x| x|x|[x|x]|x x| x X | x X x| X x| x| x| x| x X | x| x
Regional Park and Garden 100,000 X[ x| x|[x|x|x]|x][x x| x X X x| x x|x | x [ x| x| x]|x]|x x| x| x
Town Centre Plaza 5,000 X x| x X X X x | x X
District Sport 75,000 X X | x| x x| x| x| x| x X x| x x| x X x| x| x| x| x|x|[x]x x| x| x
Regional Sport 150,000 X x| x| x X | x x| x X x| x X X x| x| x| x| x| x|x]|x x| x| x
Local Linear 10,000 X X X X
Maijor Linear 10,000 X X | x X X X
State Community Facility 10,000 X X X
Local Community Facility - Local 4,000 X X X
Local Community Facility - District 15,000 X X X
Local Community Facility - Citywide 30,000 X X X
Primary Education Facility 70,000 X X X x| x
Secondary Education Facility 120,000 X X X X | x
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1 Introduction
The analysis contained in this Technical Report (the Report) is to inform the Development Charges
and Offset Plan (DCOP) that supports growth within the Priority Development Area (PDA).

The objective of this Report is to detail infrastructure opportunities and constraints based on
current and projected future infrastructure demands within the Greater Flagstone PDA. The scope
of this analysis was including but not limited to:

¢ A review of all existing Infrastructure Charging Offset Plan (ICOP) and Infrastructure
Management Plans (IMP’s),

e Engage with Key Stakeholders to receive, analyse and include changes to their respective
Desired Standards of Service (DSS),

e Review and critic new policy implications,

e Migrate, analysis and modelling of all offsetable trunk infrastructure with emphasis on
innovative thought and application,

o Estimate the staging and sequencing of the collective offsetable trunk infrastructure, and
¢ Calculate the cost of the above offsetable trunk infrastructure.

When undertaking the above, significant effort was invested into identifying innovative
opportunities that can be applied or aspired to over the developable life of the PDA. For the
purposes of this Report, innovation practices are categorised by the following two terms:

Innovation by design: approaches using proven, currently available technologies and/or
construction methods to achieve innovative outcomes (e.g. provision for charging stations of
electric cars, like the Tesla models, incorporated into street, carparking and building infrastructure).

Innovation by aspiration: approaches using conceptual or cutting-edge technologies and/or
construction methods to achieve innovative outcomes (e.g. preparing for autonomous vehicles by
installing conduit or similar in road infrastructure).

Innovation by design has been expanded upon within each of the relevant chapters. Aspirational
innovation has been expanded upon within Chapter 11.

Limitations

While the analysis is based on best available data, where limitations have occurred, these are
detailed in the relevant chapter and should be noted.
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2 Demographic Analysis

2.1 Introduction

The Greater Flagstone Priority Development Area (PDA) forms part of the Logan South Region
and is a key greenfield development area within Southeast Queensland. Logan City Council (LCC)
is working with Economic Development Queensland (EDQ) to plan, design and deliver all Sub-
Regional infrastructure that will service the PDA into the future.

In 2019, EDQ commissioned SGS Urban to revisit the demographic projections for the Greater
Flagstone PDA. The land use projections were produced using a method that combines a ‘top
down’ with a ‘bottom up’ approach if to ensure a robust set of projections.

2.2 Methodology Overview

The key ‘top down’ data input is the Southeast Queensland (SEQ) population projections produced
by SGS. These account for the total demand for future housing and where that housing is likely to
take place. These are informed by State Government and Australian Bureau of Statistics (ABS)
population projections and relevant data on the economic performance of SEQ.

The ‘bottom up’ input data includes Census data, building approvals data, information from
developers in the PDAs, Council population projections and transport model land use data. Each of
these datasets has its own strengths and weaknesses, which have been assessed.

These various data sources are brought together to create a coherent view of the growth in
dwellings, population and employment over the next 50 years.

Some of the key aspects and assumptions of our ‘top down’ approach with a ‘bottom up’
methodology is summarised below.

2.2.1 Dwellings

The ultimate dwelling yield has been estimated as the total number of potential dwellings at full
build out. The ultimate dwelling yield is based around the expected dwelling densities and the
amount of net developable land. Full build out is assumed to be 2066 for Greater Flagstone PDA.

Forecast dwelling timing between 2019 and 2031 has been informed by the feedback provided by
developers. In Greater Flagstone SGS has applied a 5 per cent reduction to the total dwelling yield
in each year to account for the likelihood that not all of the dwellings planned by developers are
achieved in that year. This reduction was informed by SGS’ SEQ population projection model
which assesses potential residential growth across the whole of SEQ. Effectively, this means that
developers are slightly optimistic (5 per cent) about the number of dwelling they could sell each
year.

2.2.2 Population

The population projection is based on applying an average person per household to the dwelling
projections. This has been informed by the dwelling mix based on Council forecasts of attached
and detached dwellings, and the average household size expected in a greenfield area adjusted to
account for variations in dwelling mix (e.g. detached houses or medium density).

Figure 2-1 Average Household Size by the Average Distance to the Brisbane CBD (SA2)below
presents the average distance to Brisbane CBD and average household size grouping. The
purpose of this figure is to illustrate that, in general, as distance to the CBD increases, the average
household size increasesl. Locations like Springfield, Coomera and North Lakes all have average
household sizes between 3.0-3.2 persons per household.
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For Greater Flagstone an average household size of around 3.0 could be expected. This will vary
within the PDAs as popular product mix change over time.

This analysis is supported by the average household size used by VLC and Logan City Council. In
the long term, the average person per household does decline as the first generation of children
born in the PDA, move out of home and their parents remain. Although even in the later years of
the analysis the PDA average person per households is still above State average of 2.6.

The age profile is derived from the population projection. After a review by SGS, the QGSO
projections for share of population in each age group was used to create the age breakdowns.
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Figure 2-1 Average Household Size by the Average Distance to the Brisbane CBD (SA2)
Note: This figure compares the average household size of the SA2 with the average distance of the SA2 from the CBD, not the actual
distance. For example, the average household size of Dakabin-Kallangur SA2 is 2.6 persons per households. Typically, areas with an

average household size of 2.6 persons are located 17km from the CBD, which is closer than the actual distance of the SA2 to the CBD.
This illustrates that Dakabin-Kallangur SA2 has a lower household size than other SA2s of a similar distance from the CBD.
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2.2.3 Employment

The bulk of the employment which will be located in the Greater Flagstone PDA will be population
serving. To produce a projection of future employment, a set of job to population ratios have been

utilised and applied to the projected population.

The Table 2-1 below presents the assumed employment growth for population serving based on
the historical averages for greenfield areas. Using these numbers, the rate of employment growth
is between 0.6 to 0.7 jobs per new household in Greater Flagstone.

Table 2-1 Population Serving Employment Assumptions (Greater Flagstone and Yarrabilba)

Industry Jobs per 1,000 new Residents
Construction 20
Retail Trade 20
Accommodation and Food Services 15
Financial and Insurance Services

Rental, Hiring and Real Estate Services 7
Professional, Scientific and Technical Services 25
Administrative and Support Services 10
Public Administrative and Safety 15
Education and Training 30
Health Care and Social Assistance 75
Arts and Recreation Services 9
Other Services 3
Total Population Servicing Employment 234

Source: SGS Economics and Planning based on ABS Census (1996 — 2016)

2.3 Comparison of Forecasts
2.3.1 Dwellings

Table 2-2 below highlights the variation in dwelling forecasts for the City of Logan between the
State Government’s ShapingSEQ, QGSO 2018 projections, Council’s own figures as well as VLC’s
Strategic Transport Modelling for the LGA. The values for 2016 vary slightly, whereas the variation
increases for projections in 2041 and 2061. Logan CC and the ShapingSEQ forecast similar
dwelling numbers in 2041, with 198,000 dwellings. The 2061 forecast varies by 5,545 dwellings
between Logan CC and VLC. ShapingSEQ and QGSO do not currently have forecasts specific to

the PDA for 2061.
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Table 2-2 Logan City Council Dwelling Forecasts

Projection Source 2016 2041 2061 Growth 2016 —
2061

ShapingSEQ 108,770 198,670 N/A N/A

QGSO 2018 108,770 192,533 N/A N/A

Projections

Logan City Council 111,484 198,579 292,498 181,014

VLC Forecasts 110,216 196,593 286,953 176,737

Source: ShapingSEQ, Logan City Council, VLC Transport Modelling, QGSO Forecasts 2018

Feedback was received from each developer in Greater Flagstone on their ‘realistic’ and
‘aspirational’ dwelling yields per year to 2031. These are summarized in Table 2-3 below. Annual
dwelling yield is expected to be between 44 and 365 dwellings per year across the developer areas
in Greater Flagstone.

This information has been used to inform SGS’ dwelling forecasts, specifically the timing and
location of dwelling growth to 2031. In some cases, data was provided on the dwelling mix
(detached vs attached dwellings), and where relevant this has been used to inform the population
projections in the following chapter.

This reduction was informed by SGS SEQ population projection model which assessing potential
residential growth across the whole of the SEQ. Effectively, this means that developers were
slightly optimistic (5 per cent2) about the number of dwellings they could sell each year.

Table 2-3 Greater Flagstone Developer Expected Dwellings in 2031

Developer Area Realistic 2031 Realistic Aspirational Aspirational
Dwellings Dwellings per | 2031 Dwellings | Dwellings per
year year
Celestino 875 67 1,900 146
Mirvac 2,701 265 2,961 291
Peet Flagstone City 4,751 365 6,500 500
Pioneer Fortune 1,399 108 1,749 135
Wilsons New Beith 569 44 946 73
Flinders Land 3,357 258 4,465 343
Holdings
Villa Green 1,502 116 1,502 116
Total 15,154 1,223 20,023 1,604

Source: Greater Flagstone Developers 2019

Recent development in the Greater Flagstone PDA has been slow, with issues relating to
infrastructure provision delaying residential development.

Table 2-4 below shows the dwelling forecasts for the Greater Flagstone prepared by SGS,
compared to those prepared by Logan CC and VLC. SGS forecasts total dwellings in Greater
Flagstone PDA to reach 54,000 dwellings at ultimate development in 2066. This is broadly in line
with Logan CC and VLC forecasts for 2061. By 2066 it is expected that 19 per cent of dwellings in
Logan LGA will be located in Greater Flagstone.
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Table 2-4 Greater Flagstone PDA Dwelling Forecasts

Projection 2016 2041 2066 Growth 2016 — 2066
Source

SGS 236 25,484 54,145 53,910

Logan City 272 24,182 54,597* 54,325*
Council

VLC 248 23,683 54 ,586* 54,338*

Source: SGS Economics and Planning 2019, Logan City Council, VLC Transport Modelling
* Note These are 2061 estimates

SGS forecasts in 2041 are slightly higher than VLC and Logan CC forecasts due to the different
datasets and assumptions used by SGS. As shown in Table 2-4 Greater Flagstone PDA Dwelling
Forecasts, SGS forecasts are slightly above the VLC and Logan CC forecasts up to 2046, due to
the use of developer feedback data. Beyond 2046 SGS forecasts are lower than VLC and Logan
CC as development is expected to occur at a slower rate, with both reaching 54,000 dwellings by
2066.

These forecasts assume that major infrastructure would have been provided and a number of sub-
precincts would have been planned and activated.

Table 2-5 below presents SGS’ forecasts of dwellings by developer area within the Greater
Flagstone PDA. Areas with the largest forecast dwellings include Peet Flagstone City, Pioneer
Fortune, Wilsons New Beith, Flinders Land Holdings, Celestino and Mirvac. These forecasts have
been informed by the developer feedback provided by each of the large developers on their
realistic and aspirational dwelling yields to 2031.

Table 2-5 Greater Flagstone PDA Dwelling Forecasts by Developer

Developer Area 2016 2041 2066 Growth 2016 —
2061
Celestino - 2,807 6,643 6,643
Mirvac - 3,018 3,114 3,114
Peet Flagstone City - 6,581 14,121 14,121
Pioneer Fortune - 2,920 7,533 7,533
Wilsons New Beith - 3,219 7,463 7,463
Flinders Land Holdings - 4,398 7,673 7,673
Villa Green - 1,411 1,427 1,427
Gittins - - 1,861 1,861
Flagstone East 149 481 1,046 897
Flagstone South 8 8 2,377 2,369
Flagstone Southeast 54 64 301 247
Greenbank (Flagstone) 10 12 13 3
Logan City Council 1 1 1
North Mclean Industrial 12 12 13 1
Orchard (Pebble Creek) - 552 558 558
Wearing Co 1 1 1 0
Barham / Lawrence - - - -
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2016 2041 2066 Growth 2016 —

Developer Area

2061
Total Greater Flagstone 235 25,485 54,145 53,910
PDA

Source: SGS Economics and Planning 2019,
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Figure 2-2 Greater Flagstone PDA Dwelling Forecast for 2066
Source: SGS Economics and Planning 2019, Logan City Council, VLC Transport Modelling
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2.3.2 Population

Table 2-6 below highlights the variation in population forecasts for the City of Logan between
ShapingSEQ, QGSO 2018 projections, Council’s own figures as well as VLC’s Strategic Transport
Modelling for the area. While values are similar in 2016, there is considerable variation in forecasts
for 2041. Logan CC and VLC have the same values whereas QGSO and ShapingSEQ are
projecting more people in the Logan LGA by 2041 (i.e. a faster rate of population growth).

Table 2-6 Logan Local Government Area Population Forecast

Projection 2016 2041 2061 Growth Average Average

Source 2016 — household | household
2061 size 2016 size 2061

Shaping SEQ | 313,800 586,000 NA NA NA

QGSO 2018 313,785 554,327 NA NA NA

Projections

Logan City 313,846 548,628 782,821 468,975 2.7

Council

VLC 313,846 548,628 782,821 468,975 2.7

Forecasts

Source: ShapingSEQ, Logan City Council, VLC Transport Modelling, QGSO Forecasts 2018

As shown in Table 2-7 below, an estimated 145,000 residents are forecast for the PDA in 2066,
based on an average household size of 2.7 persons per household. This aligns with Logan CC and
VLC’s forecasts of population.

Table 2-7 Greater Flagstone PDA Population Forecasts

size

Projection 2016 2041 2066 Growth 2016 —
Source 2066
SGS 775 70,548 144,738 143,963
Avg household 3.3 2.8 2.7 -0.6
size

Logan City 819 65,394 144,335* 143,516*
Council

Avg household 3.0 2.7 2.6 -0.4
size

VLC 816 65,391 144,332* 143,516*
Avg household 3.3 2.8 2.6 -0.6

Source: SGS Economics and Planning 2019, Logan City Council, VLC Transport Modelling,

As shown in Forecasts below, SGS forecasts of population are slightly above the VLC and Logan
CC forecasts up to 2046, in line with our dwelling forecast. Beyond 2046 SGS forecasts are lower
than VLC and Logan CC as growth is expected to occur at a slower rate.
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Figure 2-3 Greater Flagstone PDA Population Forecasts

SGS forecasts a decline in average household size, from a high of 3.3 in 2016, to 2.9 by 2031 and
2.7 in the longer term beyond 2046. This trend is seen in older growth areas that have already
developed.

Average household size tends to be higher in the early development stages as families with
children move in to detached dwellings. This is expected to decline in the longer term due to more
apartments being built and changing age profiles, with more older people less school aged people.
Greater Flagstone household size is still expected to remain slightly above the QLD average
household size of 2.6 persons per household.

Population forecasts by age group have been prepared for Greater Flagstone using the QGSO
population by age forecasts for the SA2 in which it is located (Greenbank SA2). It has been
assumed that as the PDA develops there will be a changing age profile of residents. The
proportion of older age people (50 to 64 and 65+) is forecast to increase in 2036 and 2066 as
shown in the Figure 2-4 below. This is in line with state-wide trends of an ageing population.
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Figure 2-4 Greater Flagstone PDA Population by Age — Share of Age Group

As also shown in the Figure 2-5 below, the number of primary school aged children (5-11 years)
living in Greater Flagstone is forecast to increase by 13,400 people to 2066. The number of
secondary school aged children (12-17 years) is forecast to increase by 11,000 people to 2066.

The largest amount of population growth is forecast for the 30-49 and 50-64 age group.
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Figure 2-5 Greater Flagstone PDA Population — Forecast Growth by Age Group

There is of course a high degree of uncertainty regarding the future age breakdown of the PDA.
This is particularly the case for school aged children. The size of this age group clearly has
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implications for future school provision. Looking at the existing shares of school aged children for
SAZ2 across Greater Brisbane provides an indication of a possible future range for the PDA (using
2016 ABS Census data).

For children aged 5-11 years, the percentage can be as high as 13 per cent (for example the North
Lakes - Mango Hill SA2 is 13.1 per cent). Other SA2 with a similar percentage of children aged 5-
11 include the Redbank Plains SA2 (13.5 per cent), Narangba SA2 (13.2%) and Goodna (12.7%).
On average, 9.3 per cent of the population across Greater Brisbane were aged 5 to 11 years (in
2016).

Applying this 13 per cent to the PDA projections provides an indication of a future with a very high
percentage of primary school aged children. The Table below compares the baseline forecast of
primary school aged children in Greater Flagstone PDA (aged 5 to 11 years), with a high scenario
forecast.

Table 2-8 Primary School Aged Children — High Scenario

Population 2016 2026 2036 2046 2056 2066 Growth
aged 5-11 2016-66
years

Baseline 86 1,966 4,829 8,052 10,805 13,536 13,450
Forecast

Share of total 11% 10% 9% 9% 9% 9%

population

High scenario 86 2,437 6,729 10,357 13,899 17,412 17,326
Share of total 11% 12% 13% 12% 12% 12%
population

Source: SGS Economics and Planning based on ABS Census data 2016

For secondary school children, the current (2016) percentage of the population aged 12-17 years
can be as high as 10 per cent (for example the Marsden and Crestmead SA2 are 10.1 per cent).
Other SA2 with a similar percentage of children aged 12-17 years include the North Lakes —
Mango Hill SA (9.3 per cent), Goodna SA2 (9.2%) and Wakerley (9.2%). On average, 7.6 per cent
of the population across Greater Brisbane were aged 12 to 17 years (in 2016).

Applying this 10 per cent to the PDA projections in 2036 provides an indication of a future with a
very high percentage of secondary school aged children. Table 2-9 compares the baseline forecast
of secondary school aged children in Greater Flagstone PDA (aged 12 to 17 years), with a high
scenario forecast.

Table 2-9 Secondary School Aged Children — High Scenario

Population 2016 2026 2036 2046 2056 2066 Growth
aged 12-17 2016-66
years

Baseline 64 1,582 3,940 6,570 8,816 11,044 10,980
Forecast

Share of total 8% 8% 8% 8% 8% 8%

population

High 64 1,828 5,177 7,768 10,424 13,059 12,995
scenario

Share of total 8% 9% 10% 9% 9% 9%

population

Source: SGS Economics and Planning based on ABS Census data 2016
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2.3.3 Employment

Table 2-10 below compares total employment forecasts for the Logan Local Government Area
(LGA) prepared by three sources (Shaping SEQ, Logan CC and VLC transport modelling). All
three sources are broadly in line, with employment in Logan LGA forecast to reach 168,000 by
2041 and 272,000 by 2066. VLC forecasts are slightly higher than Logan in 2066 by a small
amount.

Table 2-10 Logan Local Government Area Employment Forecasts

Projection 2016 2041 2066 Growth 2016 —
Source 2066
ShapingSEQ 101,980 168,125 N/A N/A
Logan City 103,129 168,313 272,020 168,891
Council

VLC 103,164 168,544 272,251 169,087

Source: ShapingSEQ, Logan City Council, VLC Transport Modelling,

SGS’ forecasts for total employment in Greater Flagstone PDA to reach 16,900 jobs by 2041, and
34,400 jobs by 2066 (ultimate development). This represents 0.6 additional jobs per additional
household in Greater Flagstone.

By 2066 it is expected that 12 per cent of jobs in Logan LGA will be located in Greater Flagstone.
The majority of these jobs are expected to be population serving industries including retail,
accommodation and food services, health, education and construction.

SGS forecasts are slightly higher than VLC and Logan CC forecasts due to the different method
used by SGS. SGS employment forecasts are linked to the projected population growth, which is
also higher than VLC and Logan,

Table 2-11 Greater Flagstone PDA Employment Forecasts

Projection 2016 2041 2066 Growth 2016 —
Source 2061
SGS 409 16,942 34,387 33,978
Logan City 1,044 12,719 29,339 28,295
Council

VLC 409 12,915 29,535 29,126

Source: SGS Economics and Planning 2019, Logan City Council, VLC Transport Modelling,

Table 2-12 below presents SGS’ forecasts of total employment by developer area within the
Greater Flagstone PDA. Areas with the largest forecast number of jobs include Peet Flagstone
City, North Mclean Industrial, Wearing Co, Pioneer Fortune and Wilsons New Beith.

Table 2-12 Greater Flagstone PDA Employment Forecasts by Developer

Developer Area 2016 2041 2066 Growth 2016 —
2066
Celestino 6 985 1,559 1,554
Mirvac 1 259 674 673
Peet Flagstone City 25 8,407 15,991 15,967
Pioneer Fortune 14 831 2,305 2,291
Wilsons New Beith 37 631 2,136 2,100
Flinders Land Holdings 14 524 1,582 1,568
Villa Green 2 79 70 68
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Developer Area 2016 2041 2066 Growth 2016 —

2066
Gittins 2 3 400 398
Flagstone East 27 56 296 269
Flagstone South 6 8 106 101
Flagstone Southeast 9 12 22 13
Greenbank (Flagstone) 250 1,141 1,013 763
Logan City Council 4 5 4 1
North Mclean Industrial 1 3,970 4,224 4,224
Orchard (Pebble Creek) 12 31 27 16
Wearing Co 0 0 3,976 3,976
Barham / Lawrence 0 1 1 0
Total Greater 409 16,942 34,387 33,978
Flagstone PDA

Source: SGS Economics and Planning 2019

2.4 Implications on Water and Sewer Modelling

The current EDQ (SGS) projections for the Greater Flagstone PDA are similar (£10%) in total to
that used by Logan Water for the 2019 strategy for the future growth horizons, as shown in Table
2-13 below.

Table 2-13 Comparison of Revised Growth Projections for Greater Flagstone with Logan
Water’s 2019 Strategy Projections

Year 2019 SGS Population SGS Total SGS Difference %
Strategy EP Jobs PDA EP
EP1 EP

Existing 3,919 944 1,046 1,989 -49%
(2018)
2021 14,728 5,791 2,002 7,792 -47%
2026 25,082 20,312 5,187 25,499 2%
2031 41,835 35,741 8,797 44,538 6%
2036 58,555 51,765 12,547 64,312 10%
2041 95,933 70,548 16,942 87,490 -9%
2046 86,312 20,631 106,943
2051 101,586 24,205 125,791
2056 115,827 27,537 143,365
2061 131,318 31,162 162,480

Ultimate 165,357 145,099 34,387 179,486 9%
2066

Note: Logan South Water and Sewerage Strategy Update (LoganWIA Task LS-025, 2019)

The basis for allocation of non-residential development projections was unclear in the Logan Water
strategy where projections for gross floor area, which were the basis of equivalent person (EP)
estimation, were not apparent. The SGS projections provide for non-residential growth in terms of
jobs and the assumption of 1 EP per job has been used in this study to generate the total EP load.

The revised PDA ultimate population projections are within 10% of each other and follow a very
similar trajectory of growth over the planning horizons. While this variance is unlikely to have a
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material impact on the municipal water and wastewater infrastructure that is the subject of this
study, it may have an impact on Sub-Regional infrastructure such as water and wastewater
treatment plant capacity, timing and cost. However, the most significant discrepancy in growth
forecasts is at the ultimate planning horizon and therefore there is sufficient time to adjust the
planning and staged upgrades of these facilities if required.

Another issue to note is that the difference in population projections between the SGS projection
and that used by Logan Water for the 2019 strategy is primarily due to a significant increase
(around 70%) in the non-residential EP as a result of the more conservative assumption of 1 EP
per job. As greater clarity is gained on the nature of non-residential growth in the PDA, this
assumption should be reviewed, and any specific impacts of this assumption be addressed in
further stages of planning.

200,000
180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000

20,000

0
2016 2021 2026 2031 2036 2041 2046 2051 2056 2061 2066

o) ()19 Strategy EP SGS Population EP  essm SGS Jobs EP ess=Total PDA EP

Figure 2-6 Greater Flagstone PDA Population and Employment Projections

The SGS demographic projections break down the population and employment projections for the
Greater Flagstone PDA into 183 VLC travel zones. The analysis assumed when the zone
population reached 50, servicing infrastructure was required which then determined the timing of
servicing infrastructure. Figure 2-7 shows the resultant timing of development across the Greater
Flagstone PDA.
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3 Water Supply

The water servicing strategy for the Greater Flagstone PDA prepared by Logan Water in 2019 has
been reviewed to ensure that the identified infrastructure is adequate to service the forecasted
growth to 2066 (ultimate scenario).

The review generally agreed with the proposed augmentations based on Logan Water’s published
Water Network Desired Standards of Service, which specifies design demand, pressures, storage
and peaking factors. The planned network identified by Logan Water was then updated to
incorporate the available Infrastructure Master Plans (IMP) for the available developments to
provide a more detailed/up to date planned network.

There are currently four Water Supply Zones (WSZ) in the Southern Water Plan Area (WPA).
These include:

e Spring Mountain
e Travis Road

e Round Mountain
e Woodhill.

Currently the Round Mountain Reservoir services the entire southern supply region. Therefore,
Spring Mountain, Travis Road and Woodhill WSZs are all fed by the Round Mountain Reservoir
WSZ. The Southern WPA study area, WSZs and major development areas are shown in Figure
3-1

Figure 3-1. A map of the southern WPA existing water network and water supply zones is
presented in Figure 3-2Figure 3-2. A schematic of the water supply network is also provided in
Figure 3-3Figure 3-3.

Spring
Mountain

Travis
Road

Round
Mountain

Flinders
Balance

Woodhai

Figure 3-1 Southern WPA Study Area, WSZs and Major Development Areas

Note: Flinders Balance is not part of the Greater Flagstone PDA but will be supplied via infrastructure within the PDA.
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3.1 Reference Standards

The following standards were referenced for the purposes of planning the Municipal water supply
infrastructure in the Greater Flagstone PDA:

e Water Supply Code of Australia Version 3.1, April 2011, last updated August 2018 (WSA
03-2011)

e Southeast Queensland Water Supply and Sewerage Design and Construction Code, July
2013 (SEQ Code)

¢ Logan Water Desired Standards of Service (DSS) as defined in the Logan Water Desired
Standards of Service Review, December 2018.

3.2 Past Reports and Development IMPs
The following Logan Water servicing strategies and reports have been referenced in this analysis:
¢ Infrastructure planning reports undertaken by Logan Water:
¢ Logan South Water and Wastewater Strategy Update (LoganWIA Task LS-025, 2019)
e Logan South Local Area Plan (LoganWIA Task PI-176, 2019)
e Logan South - Greenbank Water Servicing Strategy (LoganWIA Task LS-021, 2018)
e Logan South - Water Servicing Strategy Review (LoganWIA Task LS-018, 2018)
e Water Mater Planning 2019 (LoganWIA Task PI1-214, 2019)
o Water Master Planning (LWA Task 90-13-08, 2015).
¢ Infrastructure master plans (IMPs) prepared for the major developments:
e Flagstone City IMP (April 2014)
e Flinders IMP (March 2018)
e Greenbank, Mirvac IMP (April 2020)
¢ Jimboomba, Celestino IMP (April 2017)
¢ New Beith IMP (October 2019)
e Teviot Village, Covella IMP (July 2020)
e Orchard Pebble Creek IMP (August 2018)
e Undullah IMP (December 2016).

It is noted that a number of the IMPs have been superseded by the Logan South Water and
Wastewater Strategy Update (November 2019) that provides the latest version of the servicing
strategy for Flagstone PDA.

3.3 Desired Standards of Service

The Logan Water Desired Standards of Service (DSS) were used for assessing existing network
capacities and for sizing new infrastructure. The DSS were sourced from a Review of the Desired
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Standards of Service (LoganWIA 2018). The key criteria for the water supply infrastructure
planning are detailed in Table 3-1.

This review concluded that unit demands are conservative with a unit EP demand of 165 L/EP/day
plus a leakage allowance 25 L/EP/day (15%). The average residential consumption for Southeast
Queensland was 169 L/p/d (1 July 2015) with the majority internal demand and the median state-
wide leakage of 5.1%. In conclusion the adopted demand assumptions are assessed as
reasonable.

Table 3-1 Greater Flagstone PDA water network planning parameters

Key Elements from The Water Network Desired Standards of Service (DSS)

Parameter Criteria

Water demand

Average Day Demand | On demand areas — 190 L/EP/d. Based on 165 L/EP/d residential

(ADD) consumption + allowance for leakage/losses (25 L/EP/d)

Peaking factors Category MDMM/AD MD/AD PH/AD
Guidance Note: Residential 1.3 1.7 3.1
Peaking factors are to detached

be applied to the Residential 1.3 1.6 2.6
residential component attached

of demand, i.e. 165 and :

120 L/EP/d. Commercial 1.2 1.3 2.0
Leakage/loss levels will Industry 12 13 17
remain constant Parks/open 1.2 1.3 1.7
throughout all demand space

categories and should

only be appended after

any peaking escalation

has occurred

Bulk supply and 3 days of MDMM. Reservoirs to have a net positive inflow and capable
reticulation of continuous operation and not fall below the emergency level

3 days of MD. Reservoirs should not fall below the emergency level
5 days of AD. Reservoirs should fill from empty to full

Pump supplying a MDMM over 20 hrs

ground level reservoir

Minimum operating On demand areas — 22m at the property boundary based on reservoir
pressure at PH at minimum operating level (MOL). MOL defined as 15% of storage

height or top of emergency storage

3.4 Stakeholder Engagement

The water servicing strategy presented in this report was developed in consultation with EDQ and
Logan Water, both of which provided a significant amount of information and data to reference in
this study.

Two stakeholder engagement workshops were held with EDQ and Logan Water. These were:
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o Workshop 1 — Wednesday, 29 January 2020 — Aurecon reported back to EDQ and Logan
Waters on progress in obtaining and collating all the relevant water planning information
and data and discuss any gaps

e Workshop 2 — Monday, 24 February 2020 — present progress on water network planning,
discuss outstanding gaps and issues and present draft innovation opportunities.

In addition to these structured workshops, regular communication and collaboration occurred with
EDQ and Logan Water to confirm approaches and assumptions and to resolve issues as planning
progressed.

3.5 Innovation by Design

Given the majority of innovation by design options available to water supply, sewerage and
stormwater are collectively known as Integrated Water Management, these have been
consolidated and expanded upon within Chapter 6.

3.6 Sub-Regional Water Supply Strategy

Currently the Round Mountain Reservoir services the entire southern supply region and is currently
supplied from a 600mm pipeline connection to the Southern Regional Water Pipeline (SRWP)
through the New Beith offtake. The Round Mountain Reservoir and trunk main augmentations in
Logan South completed prior to 2015 provide significant capacity to facilitate initial growth in the
area.

The SEQ water bulk water supply masterplan includes the integration of the Wyaralong WTP as a
source of supply into Logan South including Greater Flagstone PDA and the water grid is proposed
to be implemented in four phases:

e Phase 1 — pre-Wyaralong WTP (2021 to 2027)

e Phase 2 — Wyaralong WTP stage 1 (2027 to 2036)
o Phase 3 — Wyaralong WTP stage 2 (2036-2046)

e Phase 4 — Wyaralong WTP stage 3 (post 2046).

The four phases of the Logan South / Beaudesert bulk supply strategy, which includes Greater
Flagstone PDA, were identified and are described below.

3.6.1 Phase 1 - Pre-Wyaralong WTP (2021 to 2027)

Infrastructure identified for Phase 1 includes a pipeline connecting the Logan South network to
clear water storage tanks (total volume 18 ML) located on the Wyaralong WTP site. Water will then
be pumped to the Beaudesert network. Once the pipeline is complete, the existing Beaudesert
WTP will be decommissioned. Supply to both the Logan South and Beaudesert network during this
phase will be from the Southern Regional Water Pipeline (SRWP) connection at New Beith.

3.6.2 Phase 2 — Wyaralong WTP stage 1 (2027 to 2036)

During this phase, Stage 1 of the Wyaralong WTP (sized to 30 ML/day) will supply both
Beaudesert and the Round Mountain Reservoir supply zones. Based on current projections, this
will have sufficient capacity to meet the projected Logan South (Round Mountain reservoir) and
Beaudesert demands until 2036. The timing of the Wyaralong Stage 1 WTP has been scheduled to
be delivered by 2027 due to Seqwater asset planning and funding rules as outlined in the Asset
Portfolio Master Plan (APMP) 2019.
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3.6.3 Phase 3 - Wyaralong WTP stage 2 (2036-2046)

This phase increases the size of the Wyaralong WTP to 75 ML/day. Flows from the Wyaralong
WTP will supply Beaudesert, the Round Mountain Reservoir and a new Lower Flagstone Reservoir
(11 ML). Excess water will be exported to the SRWP. The Wyaralong Interconnector Pipeline
(WIP) will also be constructed as part of this stage.

3.6.4 Phase 4 — Wyaralong WTP stage 3 (post 2046)

This phase increases the size of the Wyaralong WTP to 120 ML/day. Flows from the Wyaralong
WTP continue to supply Beaudesert, the Round Mountain and Lower Flagstone Reservoirs, with
excess water exported to the SWRP.

It is also anticipated that a new SRWP offtake at Chambers Flat Road to supply Travis Road
reservoir will be required in 2024 to support the growth within the Yarrabilba PDA.

The proposed ultimate water supply strategy for Logan South is shown in Figure 3-4Figure 3-4.
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3.7 Servicing Strategy

Supply to the Greater Flagstone PDA as outlined above is from the regional water grid pipeline
running through the PDA. Initial supply is from the Southern Regional Water Pipeline connection to
the north of the PDA. This supply will be progressively augmented from the development of the
proposed Wyaralong WTP to the south of the PDA as part of the regional water grid.

Greater Flagstone PDA is currently supplied from Round Mountain Reservoir and ultimately will be
supply by five discrete zones servicing the PDA (see Figure 3-4Figure 3-4 above):

e Round Mountain

¢ Round Mountain HLZ 1
¢ Round Mountain HLZ_2
o Lower Flagstone

¢ Lower Flagstone HLZ

In addition to the five major supply zones, a local boosted zone from the Round Mountain supply,
Pub Lane Boosted Zone, will be established to service the high-level zone within Greenbank area
as identified in the Greenbank Water Servicing Strategy report (LoganWIA LS-021).

The downstream infrastructure, including pumps, high-level zone (HLZ) reservoirs and trunk
distribution pipelines in the PDA are identified as Municipal infrastructure servicing the PDA. The
proposed Municipal water network is based on the proposed water supply network in Logan
Water’'s 2019 servicing strategy, updated with the inclusions of the developments IMPs that
provide more detailed/up to date information.

The approach to infrastructure staging involved overlaying the ultimate water network on the timing
of development across the Greater Flagstone PDA based on the population projections. The
population and employment projection for Greater Flagstone is distributed into 183 VLC transport
zones. The water network planning analysis assumed that when the zone population reached 50,
servicing infrastructure is required. This assumption then determined the timing of the
infrastructure.

Generally, the analysis bought forward some works associated with development of the north and
east of the PDA and deferred some works in the centre and south of the PDA. Further review is
recommended to consider proposed developer IMP sequencing. The main supply infrastructure
remained unchanged in timing given the alignment in population projections.

Table 3-2 summarises the Municipal water pipeline infrastructure required at each planning
horizon while Table 3-3 captures the Municipal water reservoirs and pump stations timing.

The DCOP excludes the following:

o Existing infrastructure that has been implemented through to 2020.

o Reticulation infrastructure, including pipes which are less than 225 mm nominal diameter
water main sizes.

e Sub-regional infrastructure (as identified in the Sub-Regional Infrastructure Agreement) and
bulk supply (Seqwater) assets that provide a broader strategic servicing function within
and/or beyond the extent of the PDA.
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Table 3-2 Greater Flagstone Valley PDA — Municipal water pipeline requirements and timing

Nominal Diameter

Quantity (m)

2026 2031 2041 Ultimate Total
225 5,965 817 9,397 4,588 20,767
250 6,019 1,371 7,094 5,233 19,717
300 5,973 2,781 5,063 6,712 20,529
375 8,664 0 2,012 3,716 14,392
450 0 0 1,167 721 1,888
525 0 0 579 0 579
600 0 0 0 0 0
Total 26,621 4,969 25,312 20,970 77,872

Table 3-3 Greater Flagstone PDA — Municipal Water Reservoirs and Pump Station Timing

Reservoir

Item 2026 2031 2041 Ultimate
Flow Control & Pressure - - 1 -
Reduction Valves (PRV)

Water Pump Stationl 3 - 5 3
Flinders HLZ Reservoir - - 1.5ML -
Round Mountain HLZ_1 - - - 3ML
Reservoir

Round Mountain HLZ_2 - - - 4AML

Notes: 1. Water pump stations:

- 2026 = 2 x 5kW, 1 x 14kW ; 2041 = 2 x 12kW, 1 x 17kW, 1 x 26kW, 1 x 40kW; 2066 = 2 x 5kW, 1 x 40kW
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3.9 Opinion of Cost

Rider Levett Bucknall (RLB) were engaged to develop an opinion of the cost of water infrastructure
to service the Greater Flagstone PDA. The quantities of water infrastructure were derived from the
updated network plan developed as part of this study. Municipal costs for Greater Flagstone PDA
were then extracted from the RLB estimates and inserted into the Financial Offset Model per
planning horizon, the summaries of which can be found within the Schedule of Works containing
within the body of this Infrastructure Planning Background Report (IPBR)

3.10 Cost Apportionment

Water supply infrastructure for the Greater Flagstone PDA falls within two main supply zones,
being Round Mountain WSZ and Lower Flagstone WSZ that are fed by the Seqwater grid network.

Grid infrastructure by Segwater is not directly funded by development contributions but recovered
through water use by customers. All Sub-Regional infrastructure is apportioned to the PDA by
percentage of ultimate population using the infrastructure. Municipal infrastructure that is to service
growth within the PDA, including that within the local high-level zones, is anticipated to be
delivered by the developers and fully apportioned to the PDA. It is noted that there is the
opportunity to rationalize the Municipal network to the south-west of the PDA to provide capacity
for the Flinders Balance area (urban area outside the PDA). It is recommended that further
discussion be held with Council to explore this option and relative cost apportionment.
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4 Sewerage

Greater Flagstone Priority Development Area (PDA) lies within Logan City Council’s sewerage
servicing area. The existing communities within the PDA are currently serviced by the Cedar Grove
Wastewater Treatment Plant (WWTP). A schematic layout of the current Logan South Wastewater
Network, including Cedar Grove WWTP, is presented in Figure 4-1.

The sewerage servicing strategy for the Greater Flagstone PDA identified in the regional strategy
report prepared by Logan Water in 2019 has been reviewed to ensure the that the identified
infrastructure is adequate to service the forecasted growth to 2066 (ultimate scenario).

The review generally agreed with the proposed augmentations based on Logan Water’s published
Water Network Desired Standards of Service, which specifies design demand, peaking factors and
system performances. However, the planned network identified by Logan Water has been updated
to incorporate the available infrastructure developments master plans that provide more
detailed/up to date information.

4.1 Reference Standards

The following standards were referenced for the purposes of planning the Municipal sewerage
infrastructure in the Greater Flagstone PDA:

o Gravity Sewer Supply Code of Australia Version 3.1, July 2014 (WSA 02-2014)

e Southeast Queensland Water Supply and Sewerage Design and Construction Code, July
2013 (SEQ Code)

o Logan Water Desired Standards of Service (DSS) as defined in the Logan Water Desired
Standards of Service Review, December 2018.

4.2 Past Reports and Development IMPs

The report has been informed by the following studies:
¢ Infrastructure planning reports undertaken by Logan Water:
¢ Logan South Water and Wastewater Strategy Update (LoganWIA Task LS-025, 2019)
e Logan South Local Area Plan (LoganWIA Task PI-176, 2019)

e Wastewater Pump Station to Cedar Grove WWTP - Detailed Planning and Preliminary
Design LS-007 FC2

e RB1 and RB2 Wastewater Pump Stations to Cedar Grove WWTP - Detailed Planning and
Preliminary Design LS-014 FL1

e Greenbank Wastewater Servicing Strategy Review LS-020

o \Wastewater Master Planning. P1-215 2019

e Greenbank, Flinders, Riverbend and Flagstone Temporary WWTPs LS-002

o Cedar Grove WWTP Effluent Management Strategy LS-003

e Economic Development Queensland, Infrastructure Charges Offset Plan (ICOP) 2019

o Infrastructure master plans (IMPs) prepared for the major developments:
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e Flagstone City—IMP (April 2014)

e Flinders IMP (March 2018)

e Greenbank, Mirvac IMP (April 2020)

¢ Jimboomba, Celestino IMP (April 2017)

e New Beith IMP (October 2019)

e Teviot Village, Covella IMP (July 2020)

e Orchard Pebble Creek IMP (August 2018)
¢ Undullah IMP (December 2016).

It is noted that a number of the IMPs have been superseded by the Logan South Water and
Wastewater Strategy Update (November 2019) that provides the latest version of the servicing
strategy for Flagstone PDA

4.3 Desired Standards of Service

The Logan Water Desired Standards of Service (DSS) were used for assessing existing network
capacity and for sizing new infrastructure. The DSS are sourced from Review of Desired Standards
of Service (LoganWIA 2018). The key criteria for the infrastructure planning are detailed in Table
4-1.

Table 4-1 Greater Flagstone PDA Sewer Network Planning Criteria

Parameter Criteria
Average Dry Weather 165 L/EP/day
Flow (ADWF)

Non-residential demand ljob=1EP

Peak Wet Weather Flow 1000 L/EP/day

(PWWF)

Maximum depth of flow 75% for planned pipes
Up to 1m below MH surface level and no spillage through
overflow structures 100% for existing pipes

Pump station and rising Maximum velocity: 3m/s

main analysis

Emergency Storage Minimum storage volume equivalent to 2 hours PDWF*

analysis

*Based on the previous version of DSS for simplicity (as considered adequate for the level of planning and size of PSP catchments)

4.4 Stakeholder Engagement

The sewerage servicing strategy presented in this report was developed in consultation with EDQ
and Logan Water, both of which provided a significant amount of information and data to reference
in this study.

Two stakeholder engagement workshops were held with EDQ and Logan Water. These were:
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o Workshop 1 — Wednesday, 29 January 2020 — Aurecon reported back to EDQ and Logan
Waters on progress in obtaining and collating all the relevant water planning information
and data and discuss any gaps

e Workshop 2 — Monday, 24 February 2020 — present progress on water network planning,
discuss outstanding gaps and issues and present draft innovation opportunities.

In addition to these structured workshops, regular communication and collaboration occurred with
EDQ and Logan Water to confirm approaches and assumptions and to resolve issues as planning
progressed.

4.5 Innovation by Design

Given the majority of innovation by design options available to water supply, sewerage and
stormwater are collectively known as Integrated Water Management, these have been
consolidated and expanded upon within Chapter 6.

4.6 Regional Sewerage Strategy

The sewerage strategy updated in 2019 by Logan Water to service Logan South, including the
Greater Flagstone PDA, was reviewed to accommodate the revised SGS growth projections to
2066.

The review generally agreed with the proposed augmentations based on Logan Water’s published
Water Network Desired Standards of Service, which specifies design demand, peaking factors and
system performances. However, the planned network identified by Logan Water has been updated
to incorporate the available infrastructure developments master plans that provide more
detailed/up to date information.

Current Sub-Regional sewerage infrastructure identified to service the Greater Flagstone PDA is
shown in Figure 4-1. The infrastructure includes Stage 1 infrastructure, delivery of which
commenced in 2018, and future works proposed at various planning horizons to service the
various development areas within the PDA. The trigger for these works is based on trigger levels of
population growth within the PDA and revised SGS population projections are within 10% of Logan
Water’s projections so the timing of these regional and sub reginal works is not expected to
change.

The first stage of Cedar Grove WWTP, which has a capacity of 20,000 EP, has being
commissioned in July 2020. The catchment previously serviced by the temporary Flagstone
WWTP have been diverted to Cedar Grove and the temporary plan is being decommissioned. All
future growth within the Greater Flagstone PDA will also be serviced by Cedar Grove.

Based on current growth forecasts, a second stage of the WWTP will be required by 2024. To
ensure the second stage caters for a reasonable period of growth a capacity of 40,000 EP has
been assumed. This will cater for about 10 years of growth, including the diversion of the
Jimboomba catchment in 2026.The Cedar Grove WWTP will be progressively upgraded to an
ultimate treatment plant capacity will be 196,700 EP (32.4 ML/day ADWF) which will be
constructed in five stages.
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Figure 4-1 Greater Flagstone PDA current and proposed sewer network

4.7 Growth Distribution and Network Layout

The SGS demographic projections broke down the population and employment projections for
Greater Flagstone PDA into 183 VLC transport zones.

The assumption that 1 job is equal to 1EP has been applied for the sewer demand model. This
assumption has been considered acceptable based on the limited proportion of employment over
the residential component (approximately 10%).

The sewer network planning analysis assumed when the zone population reached 50, servicing
infrastructure is required which then determined the timing of the infrastructure.

Figure 4-2 below shows the proposed Greater Flagstone PDA Municipal sewer network overlaid on
the resultant timing of development across the Greater Flagstone PDA based on the SGS
projections.

The sewer network presented here is based on the proposed sewer network in Logan Water’s
2019 servicing strategy. The timing of infrastructure within the PDA was modified to match the new
development timings.
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Generally, the analysis brought forward some works associated with development of the north and
east of the PDA and deferred some works in the centre and south of the PDA. The main supply
infrastructure remained unchanged in timing given the alignment in population projections.

Greater Flagstone Priority Development Area - Technical Report — July 2022 Page 32



Existing

_BulkMapper.aprx

ppor

£0Q.

EXisting

- Ripley Valiey & Flagstone PDAs - 5 Deliver Design|504

Path:

 Existing\.

Cedar

aureco

'Peak COSEiNg - Logan -
* Ypimpama)
Kalbar \\

B Municipal sewer pump staion

Legend

B Sub-regional sewer pump staion
A\ Sewer treatment plant
Municipal sewer rising main by year
= Existing
== 2026
- 2066
Municipal sewer gravity main by year
= Existing
— 2026
w— 2031
- 2041
- 2066
=» Sub-regional proposed sewer rising main
== Sub-regional existing sewer rising main
= = Sub-regional proposed sewer gravity main
=== Sub-regional existing sewer gravity main
[ PDA boundary
Greater Flagstone population
1 Population hits 50 by 2026
{71 Population hits 50 by 2031
W Population hits 50 by 2041
W Population hits 50 by 2066
1 Population never reaches 50

Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye,

GEOYEIVWTP e T kv e
2 ( Vg
‘5 J w ?/ Date: 14/01/2021 Version: 1
0 A3 scal: 1:60.000 . Greater Flagstone PDA Infrastructure Analysis and Costings
. 1 3
o fidto Ton e Nome: GOA 1964 MGA Zone 56 Greater Flagstone PDA population growth and proposed sewer network

Figure 4-2 Greater Flagstone PDA Population Growth and Proposed Sewer Network

Greater Flagstone Priority Development Area - Technical Report — July 2022

Page 33



4.8 Catchment Analysis (Characteristics and Constraints)

There are currently two WWTP catchments in Logan South, these are:

e Cedar Grove
e Jimboomba.

By ultimate development there will be several changes to these catchments, due to expansion of
the urban footprint and inter-catchment diversions. Changes to the catchments include expansion
of Cedar Grove WWTP to service the entirety of the Greater Flagstone PDA, the urban
development area west of the PDA and Jimboomba and the decommissioning of the existing
Jimboomba WWTP. The Cedar Grove WWTP catchment that services the Greater Flagstone PDA
and surrounding areas is shown in Figure 4-3.
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4.9 Servicing Strategy

The sewerage strategy identified by Logan Water in 2019 has been reviewed and confirmed. The
proposed network layout to service the Greater Flagstone PDA at ultimate scenario is shown in
Figure 4-3. The key infrastructure (Sub-Regional Infrastructure) as outlined in Logan Water
Wastewater Master Planning PI-215 and update in LS 025 are summarised below.

4.9.1 2021 Sub-Regional Network
Key infrastructure in the Cedar Grove catchment by 2021 includes:

e Stage 1 works connecting the Greater Flagstone PDA communities (Greenbank and
Flagstone City) to the Cedar Grove WWTP. This includes 5 pump stations and associated
rising and gravity mains. These works have been completed in 2020

4.9.2 2026 Sub-Regional Network:

Key infrastructure that is required in the Cedar Grove catchment by 2026 includes:

e Construction of the FL1 and RB1 pump stations and associated rising mains and receiving
gravity mains to provide service for growth within the Flinders Lakes and Riverbend areas.
FL1 will discharge to SPS152(RB2) and RB1 will inject into the SPS152(RB2) rising main

e Construction of FC3 and FC4 Pump Station and associated rising main to service growth in
the central areas of the PDA.

Construction of NM1 pump station and rising main to service growth in the North Maclean portion
of the PDA. This Pump Station will inject into the GB2(SPS156) rising main.

4.9.3 2031 Sub-Regional Network: Key infrastructure that is required in the
Cedar Grove catchment by 2031 includes:

e SPS151, SPS152, SPS157 and FC3 SPSs upgrades to cater for continued growth and
expansion of the Flagstone PDA.

e Construction of RB2-2 pump station, rising main and receiving gravity system to provide
service for growth the south-eastern area of the Flagstone PDA. This Pump Station will inject
into the RB2-1(SPS152) rising main.

4.9.4 2036 Sub-Regional Network

Key infrastructure that is required in the Cedar Grove catchment by 2036 includes:

e FL1 and RB1 SPSs upgrades to cater for continued growth

e Construction of FL2(PS8) Pump Station, rising main and receiving gravity system to provide
service for growth in the Flinders portion of the Flagstone PDA. This pump station will
discharge to the gravity system upstream of the FL1 pump station.

4.9.5 2041 Sub-Regional Network

Key infrastructure that is required in the Cedar Grove catchment by 2041 includes:

e Construction of FN1 pump station and rising main to cater for in the northern areas of the
Flagstone PDA. This pump station will be injected into the FN2(SPS157) rising main and
then be transferred to the receiving gravity system upstream of the FC4 pump station.
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e FC4, FN1 and NM1 SPSs upgrades to cater for continued growth.

4.9.6 Municipal Infrastructure

Table 4-2 to Table 4-3 summarises the Municipal sewer infrastructure required at each planning

horizon. The DCOP does not include the following:

e Existing infrastructure that has been implemented through to 2020

¢ Reticulation infrastructure including the following:

o Gravity sewer pipes which are less than 300mm nominal diameter

e Sewer pump stations and rising mains servicing a catchment of less than 2,500EP.

e Sub-regional infrastructure that provides a strategic servicing function within and/or beyond
the extent of the PDA as identified in the Sub-Regional Infrastructure Agreement (SRIA).

Table 4-2 Greater Flagstone PDA — Municipal Sewer Pipeline Requirements and Timing

Nominal Quantity (m)
Diameter
2026 2031 2041 Ultimate Total
2251 374 - - - 374
300 8,034 1,440 4,210 5,669 19,353
375 1,494 77 5,748 4,269 11,589
450 2,860 5 5,162 - 8,028
525 1,372 372 1,373 - 3,117
600 213 - 2,841 - 3,054
675 396 - - - 396
750 1,963 118 178 - 2,259
825 548 - - - 548
Total 17,255 2,012 19,512 9,938 48,718
Note: 1. Municipal sewer excludes pipes less than 300mm nominal diameter. This DN225 is an exception that has been included as

part of the Municipal network due to its Municipal function for connectivity and capacity to servicing the Greenbank Central area.

Table 4-3 Greater Flagstone PDA — Municipal Sewer Pump Station Requirements and Timing

2026 2031 2041 Ultimate Total
Wastewater Pump Stations? 2 - 1 1 4
Emergency Storages - - - - -
Note: 1. Wastewater pump stations: 2026 = 22kW SPS & 30kW SPS, 2041 = 116kW SPS, 2066 = 32kW SPS
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Table 4-4 Greater Flagstone PDA — Municipal Rising Main Requirements and Timing

Nominal Diameter Quantity (m)

2026 2031 2041 Ultimate Total
225 2,654 - - 349 3,003
250 1,063 - - - 1,063

300 - - - - -

375 - - - - -

450 - - - - -

600 - - - - -
Total 3,717 - - 349 4,066
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4.10 Adopted Sewer Network
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Figure 4-4 Greater Flagstone PDA Adopted Sewer Network
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4.11 Opinion of Cost

Rider Levett Bucknall (RLB) were engaged to develop an opinion of the cost of sewerage
infrastructure to service the Greater Flagstone PDA. The quantities of sewerage infrastructure
were derived from the updated network plan developed as part of this study. Municipal costs for
Greater Flagstone PDA were then extracted from the RLB estimates and inserted into the Financial
Offset Model per planning horizon, the summaries of which can be found within the Schedule of
Works containing within the body of this Infrastructure Planning Background Report (IPBR).

4.12 Cost Apportionment

There are a number of Municipal sewer assets subject to cost apportioning as they are proposed to
service both PDA and non-PDA development in regard to the Flinders Balance area (beyond the
south-west extent of the PDA boundary). This includes the following Municipal assets, which are
located upstream of the FL1 Sub-Regional pumping station:

o Wastewater pump station - PS8 USMH (including associated rising main)
o DNb525 sewer gravity main — 315m

e DNG600 sewer gravity main — 1,815m

e DN750 sewer gravity main — 2,260m

o DNB825 sewer gravity main — 548m

The cost apportioning for these Municipal assets is estimated to be approximately 30% (PDA) and
70% (non-PDA). For the purposes of the DCOP the entire cost of these assets (100%) has been
included within the Financial Offset Model (FOM).

Cost apportionment for the Sub-Regional Cedar Grove WWTP between PDA and non-PDA is
broken down into four distinct areas:

o Greater Flagstone PDA

e Jimboomba

o Additional Urban Development (Flinders)
e Existing Flagstone.

There is other Sub-Regional sewer infrastructure located within the boundary of the PDA.
Apportionment of costs for this Sub-Regional infrastructure is subject to negotiation between EDQ
and Council and is beyond the scope of this report.
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5 Stormwater

5.1 Reference Standards

For the Greater Flagstone Priority Development Area (PDA), Economic Development Queensland
(EDQ) have developed a guideline with engineering standards for the design and construction for
service infrastructure including stormwater infrastructure, PDA guideline no.13, May 2015. The
document lists legislative and reference standards in relation to quantity and quality management,
as follows:

e Quantity:
o The Queensland Urban Drainage Manual (QUDM)
o Australian Rainfall and Runoff Guideline (ARR)

e Quality:
o Queensland Environmental Protection (Water) Policy 2009
o Queensland State Planning Policy 2013 — water quality
o Water by Design: Concept Guidelines for WSUD 2009
o Water by Design: WSUD technical guidelines in SEQ 2006
o Water by Design: Bioretention Technical Guidelines 2011

o Water by Design: Framework for the Integration of Flooding and Stormwater
Management.

The guideline states that this is a starting point for the development scheme and the development
applications may specify a different standard where innovative solutions can be proposed in
consultation with the Minister for Economic Development Queensland (MEDQ).

The PDA area sits within the Logan City Council local government area (LGA). The EDQ
guidelines for stormwater, which refer to the guidelines listed above (as in PDA Guideline no 13)
take precedent over local Council standards. Logan City Council’'s standards are however more
comprehensive than EDQ guidelines. Where EDQ guidelines do not specify a requirement the
Local Council standards are applied. Augmentation to these standards based on incorporation of
innovative total water cycle management (TWCM) principles should be considered as these
solutions evolve. Details of potential TWCM solutions are outlined in Chapter 11 covering
innovation.

The Logan City Council local government infrastructure plan (LGIP) identifies trunk infrastructure
necessary to service urban development at a desired standard of service (DSS). Part 4 of the
Logan Planning Scheme stipulates the projected demand and DSS.

The document refers to several sub-sections of the planning scheme and best practice and
industry standard guidelines, being:

e Quantity:

o Institute of Public Works Engineering Australasia (2017), Queensland Urban Drainage
Manual, Fourth Edition (QUDM)

o Logan City Council, Planning Scheme Palicy, Section 4.4.3.
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o Quality:

o Institute of Public Works Engineering Australasia (2017), Queensland Urban Drainage
Manual, Fourth Edition (QUDM)

o Logan City Council, Planning Scheme Policy, Section 4.4.3.
Secondary documents and data sources referenced include:
e Quality

o Water by Design (2010), Deemed to Comply Solutions - Stormwater Quality
Management (Southeast Queensland)

o Water by Design (2010), Deemed to Comply Worked Solutions and Examples,
Stormwater Quality Management (Southeast Queensland)

o Healthy Waterways (2006), Water Sensitive Urban Design- Technical Guidelines for
Southeast Queensland.

Additional data sources:

e Google Maps aerial imagery

e Topographic LIDAR data sourced from the Australian Government, Department of Industry,
Science, Energy and Resources and ANZLIC Foundation Spatial Data Framework (FSDF).

5.2 Previous Reports and Developer IMP’s

Several existing strategic/master planning documents and Infrastructure Master Plans (IMPs) apply
across the PDA, including:

¢ Economic Development Queensland, Infrastructure Charges Offset Plan Maps 2019
e Greater Flagstone Local Infrastructure Plan (LIP) Version 16
e Developer infrastructure master plans.

Within the Greater Flagstone PDA there are several existing Developer Infrastructure Master Plans
(IMPs) that include proposed local stormwater management infrastructure. The IMPs have been
submitted for consideration from a stormwater compliance perspective and would form part of the
PDA. The infrastructure proposed in these IMPs will be paid for, designed and constructed by the
developer and is local infrastructure.

The PDA area currently includes areas of completed development, areas with development plans
(IMPs) in place and undeveloped areas where specific plans are yet to be submitted. While the
developer IMPs are in various stages of the approval process and are not yet binding on EDQ,
they have been referred to as indicative of the extents of development in the PDA for the staging
and catchment analysis. The IMPs have also been used to understand current planning for local
stormwater management within planned developments and to identify opportunities for regional
stormwater management, integration with other services and/or potential sites to incorporate
innovative solutions.
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The available IMPs for the Greater Flagstone PDA are presented in Figure 5-1and have been
prepared by various consultants and have varied levels of detail relating to proposed stormwater
guantity and quality management infrastructure. Table 5-1 summarises the IMP reports made
available and the layout plans from each IMP used to support catchment analysis.

Figure 5-1 Locations of IMPs in the Greater Flagstone PDA
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Table 5-1 Greater Flagstone PDA - Developer Areas, IMPs and Context Plans

Developer Name

Document Title

IMP Document

Approved or

and Wyatt Roads,
Undullah) —
Stormwater
Infrastructure Master
Plan

(December 2016)

Stormwater IMP_as
amended in red”

pending
Flagstone City Flagstone City — “‘Endorsed Stormwater Approved
Stormwater Network IMP.pdf’
Infrastructure Master
Plan
(April 2014)
Flinders Infrastructure Master | “ENDORSED — Stormwater | Approved
Plan -Stormwater IMP_As Amended in
(March 2018) Red-pdi
Greenbank Stormwater Master “Approved Stormwater Approved
Plan — Teviot Road, Master Plan.pdf”
Greenbank
(November 2016)
Jimboomba Jimboomba Celestino | “811 Approved Stormwater Approved
Celestino Master Planning IMP.pdf”
Concept Stormwater
Management Plan
(April 2017)
New Beith Road New Beith Road, New | “ENDORSED Stormwater Approved
Beith Stormwater IMP.pdf”’
Infrastructure Master
Plan
(August 2019)
Teviot Village Teviot Village — “831 Approved — Concept Approved
Concept Stormwater | Stormwater Management
Management Plan Plan and Flood
and Flood Investigation.pdf’
Investigation
(December 2016)
Orchard Pebble Flood Assessment “5964-01 RO1 V01 Flood Approved
Creek and Stormwater Assessment and Stormwater
Management Plan Management Plan_RPEQ
(August 2018) signed
Undullah Undullah (Rice, Dairy | “FOR ENDORSEMENT Approved

Greater Flagstone Priority Development Area - Technical Report — July 2022

Page 33




5.3 Desired Standards of Service

The desired standard of service for stormwater management for the Greater Flagstone PDA has
been adopted to observe the reference standards listed in the EDQ, PDA Guideline No.13, May
2015, as well as those required by the Logan City Council. The Council requires stormwater quality
and quantity standards to be maintained from pre to post development conditions at each time
horizon. This is in accordance with guidelines and standards and the targets set out in the Logan
City Council Planning Scheme Policy.

The Logan City Council’s guidelines and compliance standards are considered a suitable
benchmark for the PDAs as they represent standards that are adopted throughout Southeast
Queensland and beyond. They require a high level of performance from any stormwater
management measures proposed. This includes:

e Achieving a no worsening standard for stormwater quantity compared to the pre-
development baseline.

e Meeting pollution reduction targets for post development stormwater runoff.

This PDA represents an opportunity to ‘raise the bar’ with regards to setting standards for
managing stormwater. Observing the principles of integrated stormwater and total water cycle
management while meeting stormwater quantity and quality requirements represents an
opportunity to manage stormwater in an innovative way and provide additional benefits to the
community, such as public amenity, ecological benefits, improved aesthetics in urban design
and/or integration with water and wastewater infrastructure. Details of innovative approaches that
could deliver these additional benefits to the future communities of Greater Flagstone PDA are
outlined in Chapter 6, covering innovation.

Realising these additional benefits is likely to require careful consideration of the trade-offs with
additional costs of development. The Logan City Council’s guidelines are based on the
Queensland Urban Drainage Manual (QUDM). QUDM was developed to strike a balance between
stormwater management outcomes and cost to serve. The targets in QUDM represent the point
where additional investment would lead to diminishing returns in terms of performance. Therefore,
the Logan City Council’s guidelines and compliance standards have been adopted for the
purposes of this DCOP and the economic viability of innovations to deliver increased service
outcomes should be assessed further in feasibility studies as part of the next stage of planning.

Consistent with the standards set out in QUDM, the following desired standards of service are
detailed in the Logan City Planning Scheme.
e Quantity:

o The stormwater network is to collect and convey stormwater flows for both minor and
major flood events in a manner that minimises risk to property, life and reduces cost of
flood damage.

o Stormwater quantity network to be in accordance with conveyance standards:

= Minimum capacity of combined overland and underground trunk infrastructure to
be the 2% Annual Exceedance Probability (AEP) or 50yr Annual Recurrence
Interval (ARI)

= Minimum capacity of underground trunk drainage system to be the 50% AEP/2yr
ARI, to be increased to 10% in some cases where flood immunity of nearby utility
and living areas of dwellings is required.
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= Aboveground conveyance to be positioned to cater for flows that exceed the
underground network

= Road crossing structures to be provided to provide immunity in accordance with
latest QUDM, Council’s planning scheme policy and other local planning
instruments.

o Quality:

o The stormwater network is to be designed on the assumption that development
achieves the water quality objectives of receiving waters at all times.

o Retain natural waterways, wetlands and riparian corridors and observe natural channel
design principles where works are required.

5.4 Stakeholder Engagement

For the preparation of this chapter, stakeholder consultation was carried out with EDQ for collation
of IMP reports and collection of available master planning and development information.

Feedback from EDQ was also received regarding the required formatting of mapping and GIS
outputs from the analysis completed for this report e.g. locations of proposed regional stormwater
infrastructure with proposed time horizon and other attribute data attached.

The concept for the proposed methodology for identifying regional infrastructure locations and
developing an opinion of costs for the updated DCOP was presented to EDQ on 10 February 2020.
Feedback provided was taken into consideration in the preparation of this report, particularly
around identifying the potential physical constraints that will form part of the feasibility assessment
proposed for Phase 2 works.

5.5 Innovation by Design

Given the majority of innovation by design options available to water supply, sewerage and
stormwater are collectively known as Integrated Water Management, these have been
consolidated and expanded upon within Chapter 6.

5.6 Stormwater Infrastructure Classification

Consideration of potential infrastructure for stormwater management has been split into local
measures and regional measures. The terms regional and trunk infrastructure are interchangeable
terms for the purpose of this report. It has been assumed that local infrastructure would be paid for,
designed and constructed by the developers with the rollout of each individual development within
the PDA area. Regional infrastructure opportunities are those that could be used as an alternative
to local solutions where they may be more cost effective or deliver better outcomes than several
local solutions. They would be costed for estimation of financial offset contributions from
developers in instances where local infrastructure treatment is not applied.

Sections 5.7 and 5.8 give an overview of typical stormwater management infrastructure that is
considered as either local or regional/trunk infrastructure.

5.7 Local Infrastructure

Local stormwater infrastructure is that infrastructure that would be designed by the developer were
proposing the development of an area within the PDA. Examples of this infrastructure exists within
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IMPs that have been submitted to the Logan City Council for development assessment and
approval. The existing IMPs are varied and contain some examples of local stormwater
management infrastructure though not necessarily an exhaustive list of examples of potential
measures. Typical local stormwater management features include:

¢ Longitudinal drainage infrastructure along roads, e.g. pits, pipes and culverts,
e Local detention basins
e Stormwater harvesting infrastructure
e Localised Water Sensitive Urban Design (WSUD) infrastructure, such as:
o Bioretention basins
o Rainwater tanks
o Street side swales
o Street tree pits and infiltration basins
o Infiltration swales and terraces
o Green roofs and permeable pavements.

Longitudinal drainage is the drainage infrastructure that runs adjacent to the roads within the PDA
area. Cross drainage locations are locations where bridges or large culverts are positioned on
waterways and drains under arterial and/or local roads.

The remaining listed typical local infrastructure including stormwater harvesting infrastructure and
WSUD measures are further discussed in Chapter 6.

5.8 Regional Infrastructure

For the purpose of managing stormwater quality and quantity, the following regional infrastructure
is considered appropriate:

e Constructed wetland treatment systems
e Stormwater detention basins

e Large scale stormwater treatment swales
o \Waterway rehabilitation works

o Combinations of these elements.

Regional infrastructure opportunities could be funded by developer contributions in lieu of
implementing local scales infrastructure.

5.9 Catchment Analysis

The catchment analysis has consisted of a desktop assessment of available information and has
focused identifying potential locations for regional stormwater management infrastructure.

The purpose of this infrastructure is either for stormwater quality treatment via bioretention or
wetland treatment and/or stormwater quantity control through detention.

There are two stages of planning required for the identification of appropriate regional
infrastructure sites and solutions. This assessment focuses on the first stage whereby a list of
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potential sites has been identified for consideration. Section 5.9.2 details the methodology adopted
for Phase 1 planning completed in this study.

It is recommended that the next stage of planning includes a more detailed feasibility assessment
of each site and potential works. Section 5.9.4 outlines recommendations for Phase 2 planning to
refine potential sites and develop a short list of practical and cost-effective regional infrastructure

solutions.

5.9.1 Background Information

The available IMP documents, in combination with available spatial data, were used as the
primarily sources of information. The IMPs contain many proposed sites for stormwater
management at a local scale, which have also been considered in the analysis to determine if they
could be considered for augmentation as a regional stormwater management facility. They also
contain information relating to potential locations of parks and sporting facilities which could be
integrated with regional stormwater infrastructure management solutions.

The following information was incorporated into Phase 2 planning:

¢ IMP development areas as indicated in the IMP reports as listed in Table 5-1

¢ Proposed local stormwater management infrastructure as indicated in the IMP reports listed
in Table 5-1

e Details of proposed parks and open spaces as indicated in the IMP reports listed in Table
5-1

¢ 5m topographic LIDAR layer sourced from the Australian Government, Department of
industry, Science, Energy and Resources and ANZLIC FSDF

e Google Maps aerial imagery.
5.9.2 Phase 1 - Identification of Potential Regional Infrastructure

Proposed sub-regional locations for stormwater management infrastructure have been determined
by overlaying various layers of existing information. With the overlay of information, some
assumptions have then been made regarding the likely staging of the construction of regional
infrastructure based on the SGS growth projections discussed in Chapter 1. An analysis of the
stormwater catchments contributing to each location has been used for approximate sizing of
infrastructure.

The collation of data in GIS included:

e Proposed ‘local’ stormwater management infrastructure from IMP reports listed in Table
5-1,

o PDA boundaries as indicated in the IMP reports in Table 5-1,

¢ Publicly available topographic information as per the FSDF for determination of stormwater
sub-catchment boundaries, and

e Google Maps aerial imagery.
Locating feasible areas for regional stormwater infrastructure, based on the following criteria:

e Locations near waterways that drain a significant catchment area,

e Locations that are nearby significant existing or proposed development,
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e Locations that overlap with proposed parks and open spaces as indicated in the IMP
reports as listed in Table 5-1,

e Opportunity to integrate with potential effects-based management of sewer wet weather
flows and/or wastewater treatment effluent nutrient offset locations proposed by Logan City
Council,

e Consideration of potential additional development areas in the PDA (i.e. with no existing
IMP or proposed development plans), and

o Is there space for the regional system and is the terrain conducive, i.e. is there enough flat
area where capture of significant oncoming flow can be captured and treated?

Once a list of locations was identified, analysis to determine the most suitable type of regional
stormwater infrastructure was undertaken, e.g. a detention basin for quantity management, a
regional swale or waterway rehabilitation opportunity for quality management, or a wetland for both
water quantity and quality management.

Potential locations were mapped in GIS and a preliminary footprint size for each element was
determined.

5.9.3 Phase 2 — Preliminary Sizing of Regional Infrastructure

For the purpose of estimating costs for the DCOP, preliminary sizing of regional stormwater
infrastructure was undertaken. Noting that the proposed regional locations could be a water
guantity (detention) and/or water quality (biofiltration or wetland) structure, an assumption was
made to adopt a uniform approach to sizing.

Two potential methods for preliminary sizing of regional stormwater infrastructure sizing were
considered and are listed below.

Method 1 — Sizing regional infrastructure for water quality compliance

Method 1 for sizing is based on water quality compliance. This is where a rule of thumb regarding
the sizing for the active surface area of bioretention basin to reach to target pollutant reduction
targets. Filtration areas are typically set between 1.5% and 2.0% of the contributing catchment
area. This is based on studies completed to monitor bioretention system performance (swales and
basins) across Southeast Queensland. A summary of the findings of these studies is presented in
the healthy Waterways Water Sensitive Urban Design Guidelines (2006).

The guideline states that for typical bioretention configurations, and to reach the recommended
pollutant removal targets e.g. 80% TSS, 60% TP and 45%TN, filtration areas of at least 1.5% of
the contributing catchment area were required. It is also noted that for filtration areas of greater
than 2.0% of the contributing catchment size, the rate of additional pollutant reduction reduces
dramatically, representing a point of diminishing returns.

The application of this method would therefore consider the location of the regional infrastructure
and nominate a required footprint to be at least 1.5% of the contributing catchment size.

Method 2 — Sizing regional infrastructure for water quantity compliance

Method 2 is based on water quantity compliance. This is where detention of the increase in runoff
volume from the contributing catchment as a result of development is to be captured and slowly
released. To determine the increase in peak runoff the rational method is used with some
assumptions around pre and post development conditions. These flows are then taken and applied
to a high-level basin sizing method, as proposed in QUDM 2006, to account for capturing the
additional runoff volume created.
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The application of this method requires assumptions to be made regarding contributing catchment
conditions in the pre and post development condition, regarding extent of develop

It is noted that with both proposed options there are limitations to their reliability for use in the
absence of rigorous design procedure, with feasibility assessment and stormwater modelling to
verify performance. The method of applying the 1.5% rule for water quality is typically used for
sizing of bioretention systems for smaller urbanised catchments. Similarly, the reliability of the
rational method is noted to reduce for larger and rural catchment applications. These methods
have been considered suitable in this instance as a preliminary guide to sizing.

Comparison of the estimated size from each method at one of the proposed regional infrastructure
locations found that Method 2 estimated a larger required footprint area. Method 2 was therefore
adopted, on the assumption that a system of a size sufficient to satisfy the water quantity standard
would also be able to satisfy the water quality requirement.

Note that this approach is preliminary only and is not considered to be a substitute for more
appropriate sizing based on detailed stormwater modelling, which we recommend be undertaken in
the next stage of planning.

For the application of the Method 2 preliminary basin sizing the following assumptions were made:

¢ A maximum basins depth of 1m was adopted for operational safety reasons.
¢ No embankment width or batters were considered for footprint sizing.

e All catchments contributing to the regional infrastructure location have been assumed to be
greenfield (0% impervious) for existing case and completely developed (75% impervious)
for the developed case scenario.

e Regional catchment sizes have been estimated using 5m resolution publicly available
topography DTM information.

Table 5-2 indicates an initial estimated footprint size for each of the potential regional infrastructure
locations. Noting that this is a conservative starting point for sizing, to establish a high-level
estimate of potential construction cost across the PDA.

Figure 5-2 presents the proposed regional stormwater management infrastructure locations as well
as the proposed local treatment/detention basin locations from available IMPs and context plans.

Table 5-2 Potential Regional Stormwater Management Infrastructure Locations

ID Source Location Proposed Estimated
management | footprint
Approdch (Hectares)

FO1 Master Plan Flagstone City Master Pan Area. Detention 10.02

Located within parkland and open space.

F02 Master Plan Flagstone City Master Pan Area. Detention 5.02

Located within parkland and open space.

FO3 | New Location Downstream of Flagstone City Master Detention 3.35
Planning Area

Located within parkland and open space.

FO4 | New Location Flagstone City Master Pan Area. Detention and 3.54
Bioretention
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ID Source Location Proposed Estimated
management | footprint
e (Hectares)
Located within parkland and open space.
FO5 | New Location Flagstone City Master Pan Area. Detention and 6.00
Located within parkland and open space. Bioretention
F06 Master Plan Flagstone City Master Pan Area. Detention and 2.85
Located within parkland and open space. SREL TR
FO7 | New Location Undullah IMP Area. Detention and 9.12
Located within parkland and open space. Bioretention
FO8 | New Location Jimboomba Celestino IMP. Wetland and 10.07
Located within parkland and open space. DS
F09 IMP Flinders IMP Area. Wetland and 24.08
Proposed/ New Located within parkland and open space. Detention
Location
F10 | New Location No IMP or Master planning study. Wetland and 3.62
Located within parkland and open space. DS
F11 | New Location New Beith IMP area. Detention and 7.14
Located within parkland and open space. Bioretention
F12 | New Location Greenbank IMP area. Detention and 3.08
Located within parkland and open space. BRI
F13 | IMP Location Teviot Village IMP area. Detention and 1.71
Located within parkland and open space. Bioretention
F14 | New Location No IMP or Master planning study. Detention and 5.37
Bioretention
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5.9.4 Phase 3 - Feasibility Assessment

The identification and sizing of potential regional stormwater management infrastructure in Phases
1 and 2 has been based on a high-level desktop assessment. Potential locations were identified
but no detailed modelling or design work was undertaken. It is recommended that feasibility
assessment of the identified sites be undertaken before they are progressed as viable options. It is
anticipated that the number of locations identified in Phase 1 will be reduced and refined through
detailed feasibility assessment in Phase 3.

Consultation with Council representatives has identified several potential physical constraints for
consideration across each PDA area, including presence of dispersive/erodible soils, and
ecologically sensitive locations that would need to be consider as part of the feasibility
assessment. This is not an exhaustive list of constraints and the functionality of each proposed
location would be subject to further analysis in the context of the broader PDA area and balancing
local and regional infrastructure measures.

The proposed sub-regional infrastructure locations identified in this study were developed based
on the current IMP developer areas. It is acknowledged that developer proposed IMP layouts may
change over time. In the next stage of planning, collaboration with EDQ, developers and Council
regarding stormwater management and compliance requirements for the broader PDA will provide
opportunities for efficiency in infrastructure delivery and may improve the cost effectiveness of
stormwater management within the PDA.

It is proposed that the Phase 3 feasibility assessment includes the following:
e Consideration of the proposed location in terms of:

o Physical constraints, for example is there existing buried infrastructure, contaminated
land, dispersive soils or areas of ecological and cultural significance?

o Is the site reasonable from a topographic point of view, for example is there enough
free low-lying space and can it be positioned to capture and discharge catchment
runoff in a suitable manner?

¢ Detailed modelling to assess how the potential locations function in terms of hydraulic
performance of the watercourses they discharge into?

o Will the implementation of regional detention features have a negative impact on flood
risk from the point of view of timing of flood peaks in the Flagstone Creek, Sandy
Creek, Sandy Gully, Teviot Brook and/or the Logan River and their tributaries?

o Modelling will enable refinement of the area required for each location and
consideration of the integration of the proposed works with the surrounding
environment.

o Consideration of the ongoing maintenance and failure risks associated with regional options.

o Comparison of how the regional options perform in comparison to local stormwater
management opportunities:

o Does a regional opportunity use land that could otherwise be developable?

o Would a local approach mean that stormwater management infrastructure is better
positioned to take advantage of innovation opportunities such as locating near basins
near or within more proposed parks, sports fields and community open spaces?

o Does the regional option provide an opportunity for developments to tailor their layouts
to take advantage of a regional stormwater management location?
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There are multiple innovative stormwater management options presented Chapter 6. These
opportunities should be considered in the Phase 2 Feasibility Assessment to address integrated
and total water cycle management principles.

5.10 Planning Horizons

Demographics analysis has been carried out by EDQ to estimate the likely population densities
and land uses through time as the PDA area develops. Development at various planning horizons
has been assessed including 2026, 2031, 2041 and 2066. These years have been considered in
terms of three development categories for regional stormwater management infrastructure, the
near term (2026), interim horizons (2031 & 2041) and the ultimate development (2066).

It has been assumed that development could proceed in any order, with regards to the rollout of
the existing approved developer IMPs and associated Development Approvals (DAS).
Infrastructure locations that are nearby (downstream) of existing development have been
prioritized for construction timing and have been flagged for the nearest time horizon, 2026. This is
to prioritize treatment where impacts to regional stormwater quantity and quality may already be
occurring.

Stormwater management infrastructure locations nearby approved IMPs containing detailed layout
plans, that are yet to be constructed, have been flagged with the intermediate time horizons,
considered to represent 2031 or 2041. An indication of the planning horizon has been given for the
intermediate time periods based on the demographic analysis, but this is indicative only.

Locations that have been identified to be consistent with sites identified in master planning
documents only (without detailed development layouts) have been flagged for ultimate
development, the 2066 planning horizon.

Comments have been added on rationale for locating assets and planning horizons in Table 5-3.

Staging of regional stormwater management infrastructure in relation to these planning horizons is
acknowledged to be very difficult. Interaction with developers to identify interim solutions in relation
to the timing of regional infrastructure will be required. Potential options include the use of land
within developments in the short term as a stormwater treatment location, and release of these
sites for rehabilitation and development once the regional stormwater infrastructure solution is
delivered. This would defer the need for a regional solution to be constructed until development
had progressed to a point where it is financially viable, while freeing up this land for development at
a later date. It may also reduce the number of local stormwater basins required within the
development, creating more developable land.

Table 5-3 Estimated Time Horizons for Rollout of Regional Stormwater Infrastructure

ID Comment Estimated time horizon for
construction

FO1 Downstream of approved IMPs 2031

F02 Downstream of approved IMPs 2031

FO3 Downstream of existing 2026

development

Fo4 Master Planning Area (no approved 2066
IMPs)

FO5 Master Planning Area (no approved 2066
IMPs)
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F06 Downstream of approved IMPs 2031

FO7 Downstream of approved IMPs 2031

F08 Downstream of approved IMPs 2031

F09 Downstream of existing 2026
development

F10 No approved IMPs 2066

F11 Master Planning Area (no approved 2066

IMPs)

F12 Downstream of existing 2026
development

F13 Downstream of existing 2026
development

F14 No approved IMPs 2066

5.11 Opinion of Cost

The proposed locations for regional stormwater management infrastructure have been provided for
estimating the cost of construction. The limitations of the preliminary analysis conducted in this
stage of planning should be noted. Detailed feasibility assessment is recommended for the next

stage of planning.

Rider Levett Bucknall (RLB) were engaged to develop an opinion of the cost of stormwater

infrastructure to service the Greater Flagstone PDA. The quantities of stormwater infrastructure
were derived from the updated network plan developed as part of this study. Municipal costs for
Greater Flagstone PDA were then extracted from the RLB estimates and inserted into the Financial
Offset Model per planning horizon, the summaries of which can be found within the Schedule of

Works containing within the body of this Infrastructure Planning Background Report (IPBR).
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6 Integrated Water Management

In South-East Queensland alone, the population is projected to grow from 3.5M to 5.3M by 2042.
To accommodate this growth will require 800,000 new homes and 950,000 new jobs (ShapingSEQ
2017).

At the same time as this population and development growth is occurring, there is significant
change anticipated across a range of factors, including climate, technology, demographics,
community expectations and the world of work. Climate change predictions for South-East
Queensland by 2030 indicate a 0.6-1.3 oC, increasing to as much as 1.3-3.30C by 2070. South-
East Queensland is likely to experience more days exceeding 350C annually and more frequent
and extreme heatwave events (State of Queensland 2019).

Future challenges like urban heat have been discussed frequently over the last decade. However,
these temperature changes became very real in 2020, with heat waves and bushfires occurring
across the country. Where temperatures were measured in Sydney, urban ambient air
temperatures reached up to 50 degrees, with radiant heat from bitumen nearly up to 800C. Media
headlines started describing areas of Sydney that would be ‘unliveable’ within decades, covering
the health impacts associated with high temperatures (https://www.abc.net.au/news/science/2021-
01-24/heatwaves-sydney-uninhabitable-climate-change-urban-planning/12993580).

With the challenges faced in the last year, Australian awareness of climate, heat waves, floods,
droughts and bushfires is at an all-time high. This awareness, coupled with the significantly
different ways that we have been living our lives during Covid, is leading to some fundamental
shifts in the concept of homes, how homes are constructed and how people view their
neighbourhoods and cities.

Globally, the latest health research is also showing the importance of considering cooling
strategies and green spaces with respect to physical and mental health of the community. In an
Epidemiology study looking at health data from 1988 to 2009 in Brisbane, Tong et al. (2014) found
that there was a significant increase in mortality associated with heat, particularly in the female
population and in age groups over 75. The research found that up to 68 deaths per summer could
be attributed to high temperatures (Tong et al. 2014).

Similarly, green spaces have been found to be important for mental well-being, with access to and
use of green space leading to reduced stress, improved mental health and behaviour and
decreased psychological distress, particularly in children and adolescents (Engemann et al. 2019,
Zhang et al. 2020). A nation-wide study in the USA, covering more than 900,000 people, found that
children who grew-up with the lowest levels of green space had a 55% higher risk of developing a
psychiatric disorder (Engemann et al. 2019). The benefits of green space are considered to be
wide-ranging, with living near green space contributing to an increasing frequency of exercise,
reduced perceptions of noise, increased social activity and relaxation (Douglas & Douglas 2021).

Creating innovative Green and Blue Spaces in Queensland urban developments provides an
opportunity to mitigate the challenges that changing climate, increasing population and demand for
housing pose on our region, while providing for improved community liveability, connectivity and
resilience. The trends influencing our community, choices relating to where people live and what
types of homes, they purchase are provided to give context for future development and
neighbourhood design options.

This section focuses on Innovative and Aspirational Integrated Water Management (IWM) Design
solutions, to support future developments, suburbs and cities to deal with issues, such as urban
heat, water scarcity, flooding and droughts, while also responding to societal changes in energy
use, water use and living patterns. The Figure 6-1 below is from the IWM Framework for Victoria
and provides a visual representation of how solutions can be applied across scales to achieve
better outcomes for community and the environment.
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Figure 1: Examples of options and outcomes from the application of IWM in the urban environment.

Figure 6-1 IWM Framework for Victoria

Source: Government of Victoria

https://www.water.vic.gov.au/ data/assets/pdf file/0022/81544/DELWP-IWM-Framework-FINAL-

FOR-WEB.pdf

Some benefits of implementing these solutions are outlined below.
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6.1

6.3

Benefits to Developers

Client-centric housing designs that provide for changing needs of home buyers,

Developments that are popular with future buyers,

Affordable housing,

Award-winning designs that will allow developers to build their national brand,
Ease of approvals in providing what is important to Local Governments, and

Flexible designs, with end products that cater for a range of future scenarios.

Benefits to Local Government

Planning for climate changes,

Creating desirable places to live,

Improving community health,

Reduction in lifecycle costs associated with assets,

Creating cities and neighbourhoods that are cooler,

Creating cities and neighbourhoods that are more resilient to extreme events,
Improving carbon footprint,

Creating green spaces and corridors for people to recreate,

Preserving biodiversity,

Ensuring human safety with respect to air quality and use of waterways,
Developing agile, resilient infrastructure,

Attractive to people moving from overseas and inter-state, and

Revival of suburbs and neighbourhoods.

Benefits to Homeowners

Affordable housing, with affordable water and energy costs,

Sustainable homes, with modern designs and materials,

Healthy living,

Easy access to green and blue spaces for family activities and recreation,

Friendly, safe neighbourhoods with a strong sense of community,

Smart homes, neighbourhoods and digital services, with a range of real time data to make

informed decisions,

Walking & cycling friendly suburbs,
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e Cool, green suburbs that are designed and built with droughts, floods, heat and bushfires in
mind,

¢ Flexible home infrastructure options, enabling connection of the latest solar, battery, water
and waste technology over time,

e Fast connectivity speeds and access to the latest technology, within homes, public
transport and ride sharing opportunities,

¢ Work from home options and local co-working spaces for connecting with other remote
team members and clients for meetings,

e Local maker-hubs, with shared access to 3D printers, graphic designers, tech expertise and
other innovative thinkers,

e Access to fast, last mile delivery options for online shopping, and

e Local produce options, with access to community gardens, organic food and farmer’s
markets.

6.4 Planning for the Future

In 2020, everyone watched as the world changed overnight. The way that people use their homes,
work remotely and connect with their neighbourhoods has fundamentally changed and will likely
never return to post-covid patterns.

Many of the changes that we have seen in the last 12 months were underway prior to Covid,
particularly changes relating to technology and the way we work. However, Covid has accelerated
the speed of this change.

Given the lag time associated with planning timeframes and subsequent developments, it is
important to look at the longer-term trends relating to how we live and work, to help design cities,
suburbs, developments and homes that reflect the demand from consumers over the next decade.

With all this change around us, the concept of a home is changing, the way in which we use our
homes and neighbourhoods is changing and the way in which homes are being constructed is
changing. As described by AIA (2020), this is being influenced by a range of factors, including
pandemics, population growth, shortage of affordable housing, sustainability and construction
industry changes.

Table 6-1 below provides a summary of innovative IWM designs and the scales at which they can
be applied to address the challenges we face in the future. The different innovations are discussed
in more detail following sections.

Table 6-1 Implementation of Innovations at Lot, Precinct and Regional Scale

Ref Innovation Lot Precinct | Regional
By Design
0 Green Streets v v v
6.5.2 WSUD Street Trees
6.5.3 Combined Trenching/Trenchless v v
Technology
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Ref Innovation Lot Precinct | Regional
6.5.4 Household first flush diversion
6.5.5 Stormwater harvesting — rainwater tanks
6.5.6 Stormwater Harvesting — large lots
6.5.7 Beyond Impervious Surfaces v v
6.5.8 Sustainable Home/Building Ratings v
6.5.9 On-site Use of Nutrients v
6.5.10 Flood Resilient Building Design v
6.5.11 Water Efficient Fixtures v
6.5.12 Drainage & Green Space Easements
6.5.13 Bioretention Basins & Rain Gardens v
6.5.14 Swales
6.5.15 Vertical & Roof Top Gardens v
6.5.16 Stormwater Offset & Water Quality Credits
6.5.17 Walkable & Water Enabled Neighbourhoods
6.5.18 Verge Gardens
6.5.19 Gutter Guards
6.5.20 Rates & Levies
Aspirational
11.5.1.7 Wastewater Treatment & Re-use Systems v v
11.5.1.8 Household Greywater Reuse Systems 0 U
11.5.1.9 Sustainable Neighbourhoods — water v
energy share
11.5.1.10 Integrated Water Servicing — Smart v v v
Systems
11.5.1.11 Recycled water distribution through v v v
stormwater drainage network
11.5.1.12 Distributed storage and smart systems
11.5.1.13 Green waste reuse fpr energy/water
generation
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Ref Innovation Lot Precinct | Regional
11.5.1.14 Biogas Generation from Wastewater for v
Energy
11.5.1.15 Aquifer Storage & Recovery v
11.5.1.16 New Pipe Technology v v
11.5.1.17 Rapid Water Treatment Systems v v
11.5.1.18 End of Pipe Treatment Systems v v
11.5.1.19 Smart City/Monitoring Systems v v v
11.5.1.20 Integrated Flood Detention Systems v v
11.5.1.21 Integrated stormwater management — v v v
decentralised stormwater capture

6.5 Innovation by Design

The opportunity to ‘raise the bar’ and set a new benchmark for the integrated management of
water for the Greater Flagstone PDA area through each time horizon is considered to exist via the
collaboration with EDQ, developers and the Logan City Council. This is where options
assessments are completed to determine the appropriate balance of local and or regional water,
sewer and stormwater infrastructure while implementing, where possible, the principles of IWM and
TWCM.

Positioning regional infrastructure within parks and open space areas increases the potential to
consider stormwater harvesting and sewer mining as an opportunity for providing additional
community benefits through integrated water management. Typically, these decentralized systems
consist of the capture of non-potable water and use for irrigation in public open spaces such as
parks and sports fields, providing dual benefits of reduced discharge of water to the environment
and reduced potable water usage in irrigation of public open space. These opportunities will need
to be explored further with individual developers and largely dependent upon the financial viability
of the schemes.

In addition to local distributed recycled water supply opportunities the new Cedar Grove treatment
plant is in the Southeast adjacent to the PDA and will treat the regions sewage. The plant will
generate significant quantities of high-quality water that could also be recycled also for uses as
identified above

Provided below are descriptions of innovations by design that currently exist within Australian
urban communities. Examples are provided of locations that have implemented these innovations
in place of business-as-usual infrastructure and provide developers and authorities with on the
ground outcomes that they can duplicate in the local context.

Developers are encouraged to implement one or more of the design innovations in consultation
with EDQ. Early consultation with EDQ, local governments and future asset owners is essential for
realisation of benefits and to mitigate asset-ownership challenges.
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6.5.1 Green Streets

Water sensitive urban design strategies that prioritise the retention of water and vegetation in
urban areas have been demonstrated to provide cooling and improved human thermal comfort
(Broadbent et.al., 2018; Bowler et.al., 2010),

Reducing areas of extreme heat and providing cool refuges in urban areas can be achieved
through targeted water-sensitive urban design strategies at lot, street, precinct scale. These
include:

o Passively irrigated street trees and green facades shade streetscapes and public areas,

e Porous surfaces (e.g. permeable paving) and waterbodies to provide surface cooling and
evaporative cooling, and

¢ Irrigated public greenspace using stormwater harvesting/recycled water for surface cooling
and evaporative cooling.

g

Figure 6-2 lllustration of Green Streets using WSUD Features in Medium Density

Source: Bligh Tanner

Technical Aspects

e Scenario modelling for greenfield precincts enables testing of proposed development
typologies at lot/precinct scale. Modelling costs and methodologies vary depending on
accuracy, precision, availability of climate data, and

¢ Images below show distribution in land surface temperature, measured at 15m grid
resolution from Landsat 8 thermal infrared imagery at Springfield Lakes, a master-planned
community in South-East Queensland on a hot day in 2018 (maximum daytime temperature
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32 degrees). They demonstrate, even at a coarse resolution, the “cool island” effect of
WSUD and vegetated elements within the urban fabric.

Land Surface Temperature - Greater Spring
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Figure 6-3 Heat mapping demonstrates efficacy of WSUD

Source: Bligh Tanner
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Benefits

e Multiple-benefit strategy, including stormwater water quality/quantity improvement, potable
water demand reduction, streetscape amenity and climate sensitive building design)
(Coutts et.al., 2012),

e Enables prioritisation of investment to maximise cooling and other benefits e.g. Dubbo
Urban Heat Island Amelioration Project, CRCWSC ,

e https://watersensitivecities.org.au/wp-content/uploads/2019/04/190429_V7_CRCWSC-
Dubbo-Case-Study.pdf,

¢ Health benefits associated with reduced heat related illness and morbidity/mortality during
heatwave events,

¢ Economic benefits, including optimisation of electricity usage for cooling,
¢ Facilitates active transport in more shaded areas, and

e Improves streetscape and public amenity values.

Challenges

¢ High upfront cost, depending on resolution of mapping/modelling.

Application

The image below illustrates effective urban cooling strategies for humid sub-tropical climates, such
as those experienced in South-East Queensland (Cooperative Research Centre for Low Carbon
Living 2017). It shows shading, healthy canopies and high-albedo building materials.

High amittance / Stormwater Shading structures Evaporative cooling: Permeatde
High albedo paving management sombined with vegefation Cool roofs misting fans for famparary cooling pargus paving

Water sensitive urban
Increased Permeable! Green facades design principles Shading
res cancpy porous paving Groen roofs & liwing walls wator Features) structures

L ATd

Figure 6-4 Cooling strategies using WSUD design
Source: CRC Low Carbon Living 2017

Melbourne’s Quarter Sky Park, Docklands is one example of how green walls and rooftop gardens

can be implemented (CRC WSC, 2020). In this location, Melbourne plans to provide 10ha of urban

green infrastructure in high-density urban areas by 2021. Passive irrigation and adequate space for
tree roots can facilitate growth of urban canopies, shading streetscape and public areas.
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6.5.2 WSUD Street Trees

WSUD Street Trees are small biofiltration systems that are built into the footpath in place of
traditional street trees. They are designed to receive stormwater from roads, providing a water
supply for the tree over time, as well as providing some filtration of water from the road surface.

Figure 6-5 WSUD street trees

Images: Bligh Tanner

Technical Aspects

WSUD Street Trees are used widely by Local Governments across Australia, with designs being
continually improved over time. Where monitoring has been undertaken, street tree growth has
proven to be significantly better with the additional water supply and there is a reduced cost of tree
watering for Councils.

Benefits
e Improved street tree establishment, growth and survival,
¢ Increased water efficiency and reduced cost of street tree watering,
o Some water quality filtration benefits,
o Useful bioretention option where there is constrained space, and

e Amenity and cooling.

Challenges

e Cost of design, installation and maintenance is higher than a traditional street trees, and
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¢ Depending on design, debris blockages can occur in the curb inlets, reducing the water
supply to trees.

Application

e Brisbane City Council Street Tree Program, and

o Healthy Land & Water — Water by Design — Water Wise Street Trees.
6.5.3 Combined Trenching and/or Trenchless Technology

Underground services like water, sewer, communications and electricity are able to be located in a
common trench in community title developments. However, in public road reserves, these are often
located in separate trenches due to different timing of construction and specific buffer requirements
associated with each service. However, separate trenches lead to more expensive construction,
less efficient use of the constrained footpath space and limited flexibility for future streetscape
designs.

Figure 6-6 Trenchless technology cross section

Source: Bligh Tanner

Technical Aspects

¢ Common trenching is regularly used in the US and Canada, as well as being utilised in
community title developments in Queensland for many years. Energex publishes a
standard for common trenching in such developments,

e Utility providers in Sydney have agreed on a common trenching standard for Western
Sydney,
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¢ Directional drilling and trenchless technology are increasingly being utilised for installation
of underground utilities, rather than open trenching, and

¢ Most utilities and local authorities publish standard alignments for underground services in
road reserves. Approaches vary across locations and require each service provider to
lodge their ‘as constructed’ plans in a central location. From a holistic perspective, common
trenching would provide a more flexible long-term outcome for Local Governments.

Benefits

e Extension of asset life. Existing pipes and utilities will not need to be disturbed as frequently
for other works to be undertaken. Modern pipe materials have a significant service life and
rarely need to be excavated. New water, sewer and stormwater pipes are unlikely to need
full replacement within 50 - 100 years. Currently, many old sewers are re-sleeved in-situ or
replaced using trenchless technologies. With water and sewer pipes, repairs are typically
needed at specific points along the pipe and not along the entire length. More frequently,
excavations are needed across the service alignment and having services in a common
trench makes this a simpler activity,

¢ Reduced excavation required. Communications and power are supplied in conduits,
allowing new cable to be pulled through them without full excavation. This is how the NBN
is mostly being delivered,

e Extra space within the verge can create greater root volume for street trees, which leads to
healthier trees and less chance of future disturbance to root systems,

e Increased verge space for other urban benefits, such as at-source stormwater management
(streetscape raingardens), thus minimising the problems associated with large end-of-pipe
bioretention systems,

e Potential for reduction in verge widths, up to 1.9 m and 2.35 m on each side of the road,
and

¢ Reduced likelihood of accidental damage to underground services if they are all installed in
a single compact footprint.

Challenges

e The potential marginal future cost involved in replacing a service within a common trench—
compared to in a separate trench—is far outweighed by the present-day benefits, and

e Current guidelines and standard drawings for each service would need to be reviewed,
particularly the buffer requirements.

Application
o Energex Standard Drawing for Community Title Development, and
o New Trenchless Design Technology (Zilper Trenchless https://www.zilpertrenchless.com/).

6.5.4 Household First Flush Diversion

Downpipe diverters are a simple way of adapting existing downpipes, so that rainfall can be used
to water gardens. This uses water that would otherwise create excess stormwater and instead
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provides irrigation and nutrients for gardens. Devices are low cost and have wide applicability in
that they are easily retrofittable.

1. LEAF EATER
& WATIR FLOW FROM ROCE
3 DUSTING STORMWATER DOWNISL

& BYPASS MECHANSM FOR LARCER
STORM EVENTS

S DXCESSWATER FLOW N LARCIR
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Figure 6-7 Typical First Flush Device in Residential Building
Source: City of Port Phillip

Runoff from minor rainfall events can add up to a significant portion of annual runoff volumes.
Preventing this runoff from entering waterways helps preserve natural waterway hydrology and
reduces overall pollutant loads into waterways. Downpipe diverters use this water as a form of
passive irrigation.

Technical Aspects

A robust design has recently been developed by Melbourne Water and Master Plumbers, with
system packages provided to residents via local government. The devices cost $135 each, with
installation costs varying depending on whether devices are installed during initial house
construction or as a retrofit. A number of these systems have been installed as part of a pilot
project in Melbourne.

Alternative options include directly discharging downpipes to pervious areas or removing guttering
altogether, which is a common practice in high rainfall areas like Darwin.

Benefits

e Low cost & simple to install,
e Good reuse of water for sustaining gardens, and

¢ Inbuilt overflow, so water is directed to stormwater pipes during large storms.
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Challenges

¢ Depending on the diverter, these systems can block and require regular maintenance, and

e There is not a lot of data available on actual effectiveness of these systems for nutrient
removal.

Application
o City of Port Phillip (https://www.portphillip.vic.gov.au/media/ltcd5vel/e27210-19-city-of-port-
phillip-wsud_guidelines-final.pdf)
6.5.5 Stormwater Harvesting — Residential Rainwater Tanks with Smart Metering

Rainwater tank installation for each house, with smart meters to measure & monitor water levels
and quality. Rainwater can be reused in the garden or filtered for reuse within the household
(toilets, washing machine) or filtered for reuse as hot water.

Technical Aspects

Rainwater capture at the lot scale can increase drought resilience of each home, providing water
for the garden and toilets on-site. It also reduces water flow to the stormwater network and can
provide local water for bushfire management.

Roof rainwater harvesting can be treated and reused for hot water use on-site, reducing reliance
on mains drinking water for hot water. For this purpose, rainwater is treated on site, undergoing
screening, filtration, ultraviolet and heat treatment before supplying to showers, baths, laundry, and
kitchen. The hot water system can be supplemented with drinking water when rainwater is not
available. Where dual reticulation from a recycled water network is available, rainwater tanks are
often not used.

Smart metering allows more effective measurement of individual water levels in each tank and
ensures that water quality is appropriate for use on site. This can cost approximately
$2,000/10,000L for a poly tank, with extra cost in sensors and software as a service. There can
also be additional costs associated with energy use over time, so these integrated lifecycle costs
should be included in any long-term cost comparisons.

Benefits

o Effective capture & reuse option at the household scale,
e Increases household climate resilience, and
o When implemented in conjunction with a recycled water scheme, this can reduce reliance

on mains drinking water by up to 70%.

Challenges

e Additional cost to developers or householders,
¢ Ongoing maintenance and energy Costs,
e Some poly tanks are not fire resistant, and

e Maintenance of the systems is ongoing to ensure that health requirements are met. In the
Aquarevo development, Southeast Water simplify monitoring and maintenance of the
systems by using smart technology.
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Application

e Aguarevo, Rainwater hot water supply system (https://watersensitivecities.org.au/wp-
content/uploads/2017/09/Case Study Aquarevo FORWEB 170912.pdf) and

e Currumbin Ecovillage Rainwater Harvesting.
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Figure 6-8 Residential Water & Energy Management

Source: Water Sensitive Cities

6.5.6 Stormwater Harvesting — Large Lots

Large Lot stormwater harvesting is the collection, storage and treatment of rainwater on a site for
later reuse.

Technical Aspects

Larger scale stormwater harvesting can be undertaken on commercial or industrial sites, as well as
large recreational areas like sporting fields. These systems can be diverse, ranging from
harvesting of roof water, through to harvesting of overland flow or mining from stormwater pipes.
Storage solutions can range from standard tanks, through to underground tanks or storage basins.

Benefits

o Effective capture & reuse option at the household scale,
¢ Increases household climate resilience, and

e When implemented in conjunction with a recycled water scheme, this can reduce reliance
on mains drinking water by up to 70%.

Challenges

e Additional cost to developers or householders,
¢ Ongoing maintenance and energy costs,

e Some poly tanks are not fire resistant, and
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¢ Maintenance of the systems is ongoing to ensure that health requirements are met. In the
Aquarevo development, Southeast Water simplify monitoring and maintenance of the
systems by using smart technology.

Application

e Agquarevo, Rainwater hot water supply system, and

e Currumbin Ecovillage Rainwater Harvesting.

Figure 6-9: Stormwater Harvesting, Fitzgibbon Chase, Brisbane

Source: Bligh Tanner

The Fitzgibbon Chase project is recognised internationally as a new model for hybrid
centralised/decentralised water supply systems, estimated to achieve a 60% savings on normal
mains water use. Bligh Tanner created an innovative new water management model for a 114-
hectare housing community in Brisbane, allowing local water supply to grow as the population
increases.

This project features a non-potable stormwater harvesting system (the FiSH) and potable roof
water harvesting system (PotaRoo). The FiSH diverts, filters and disinfects urban stormwater
runoff to supply non-potable water for irrigation, toilet flushing, laundry and outdoor uses. The
PotaRoo harvests roof water from approximately 500 homes in Fitzgibbon Chase, which is pumped
to a central water treatment plant to produce water of potable quality.

6.5.7 Beyond Impervious Surfaces

Impervious surfaces or hard surfaces directly increase stormwater runoff, contributing to flooding,
waterway erosion and increased stormwater pollution. These surfaces can be minimised at the lot
or suburb scale, through the use of porous pavement and green surfaces.

Permeable pavements can be designed with underdrainage systems that collect water for reuse or
discharge, but more commonly, allow water to infiltrate into the subsoil. They can be designed for a
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range of traffic loadings, varying from pedestrian foot traffic through to trucks. Like any pavement,
poor engineering design that fails to provide adequate structural support for heavy vehicles can
lead to uneven subsidence.

There are a broad range of paving technologies that allow water to permeate through a trafficable
surface. Four main categories of permeable paving are listed below:

o Porous asphalt (PA): Porous asphalt is similar to conventional asphalt, except the fines are
removed to create greater void space. Additives and higher-grade binders are typically
used to provide greater durability and prevent breakdown.

o Pervious concrete (PC): Pervious concrete is produced by reducing the fines in the mix to
maintain interconnected void space. This has a coarser appearance than standard
concrete.

¢ Permeable interlocking concrete pavement (PICP): PICP is made of interlocking concrete
pavers that maintain drainage through aggregate-filled gaps between the pavers. The
pavers themselves are not permeable.

¢ Grid pavement systems (plastic or concrete): Grid pavement systems are modular grids
filled with turf and/or gravel. Open-celled concrete or plastic structural units are typically
filled with small uniformly graded gravel that allows infiltration through the surface.

e Plastiphalt: sustainable asphalt product that incorporates waste plastics from used
containers. It can be utilised in a number of asphalt mixes for range of solutions.

A number of Local Governments in Australia already manage the amount of impervious area at the
large lot and/or suburb scale. Various trials of porous pavement are also underway in a number of
Council areas across Australia and internationally. Many jurisdictions in the US have impervious
area levies to provide a user-pays approach to stormwater management.

Technical Aspects

Impervious areas, like roofs, carparks, and concrete paths, can significantly increase nutrient flows
to stormwater due to both a reduction in filtration capacity (from lack of grass and vegetation) and a
build-up of nutrients and contaminants on the hard surfaces over time. When compared to green
surfaces, there are also significantly higher temperatures associated with impervious surfaces.

Rainfall falling on the surface infiltrates into the voids between the pavement elements, allowing
primary stormwater treatment by filtration at source. This can obviate the need for additional
drainage or flood detention systems in some locations, hydrates soils in urban areas and leads to
additional water supplies for street trees, and recharges local aquifers.

Permeable pavements are best suited for low traffic loads, which are subject to direct rainfall only,
rather than receiving runoff from high sediment areas. As such, car parks, driveways, and
pedestrian areas are well suited for this technology. Further discussion of traffic design can be
found in Chapter 6 of the DCOP.

There is a large range of costs, depending on the paving system and sub-grade needed for a
particular site ($5 - $430 /m2 depending on type of surface installed).

Benefits

e Reduction in hard surface decreases temperatures and limits urban heat island effects

e Additional filtration capacity leads to lower levels of sediment, nutrients and contaminants
flowing to stormwater

Greater Flagstone Priority Development Area - Technical Report — July 2022 Page 62



Reduced stormwater run-off volumes and increased flood mitigation

Increased visual amenity and health benefits from additional green spaces

Increased infiltration to aquifers, supporting low flows in local waterways

Well suited to carparks, pedestrian areas

Challenges
e Some porous pavements can block over time, so have a limited life span

e Maintenance is essential to keep pores clear — vacuuming and sonication have been found
to be very effective

e Current porous pavements are not as strong & durable as traditional hard options

Application
e Sydney Olympic Park
e Russell Family Park, Montville
e Sunshine Coast, Pervious Pavement Trials with Recycled Materials

e Brisbane City, Pervious Pavement Trials & Road Surface Trials with Recycled Materials
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Figure 6-10: Porous Surfaces
Source: Bligh Tanner
6.5.8 Sustainable Home/Building Rating Systems

A sustainable home rating system for all homes and commercial buildings to ensure the highest
guality energy, water, waste and sustainability outcomes within the development.

These rating systems have been used in a range of developments across diverse Local
Government areas in Australia. The ratings allow for a base standard of sustainable building, as
well as enabling buildings that go ‘above and beyond’ to achieve sustainable outcomes.
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Technical Aspects

There are a range of existing rating systems including: NABERS (National Australian Built
Environment Rating System), which is used for offices, shopping centres, hotels, data centres and
apartment blocks; NatHERS (Nationwide House Energy Rating Scheme), which determines energy
efficiency for a home; and Green Star, which captures features like interior fit-out and construction,
precinct planning & development, and performance across categories like energy, transport, water,
materials and land use.

Benefits
¢ Higher quality building and sustainability outcomes across the developments
e Lower energy use, water use and improved waste management over time
e Circular economy principles incorporated
e Improved visual amenity for residents

¢ Health benefits associated with reduced temperatures and increased green spaces for
residents

Challenges

e Higher upfront building costs associated with meeting more stringent building code

¢ Ongoing maintenance costs usually borne by the landowners or body corporate

Application
e NABERS
e NatHERS

e Green Star
e BASIX (NSW)
6.5.9 On-site Use of Nutrients

Nutrients from green waste, such as lawn clippings, and excessive use of fertiliser in yards can
contribute to increased nutrients in stormwater and local waterways. Options range from
composting green waste at home, through to effective fertiliser management within each yard.

A number of Local Governments around Australia have a range of community programs
associated with green waste management and effective use of fertilisers. Some Councils even
provide rebates on the purchase of compost tumblers and worm farms.

Technical Aspects

There is an increasing number of people across Australia who are using home composting and
sustainable gardening to reduce their organic waste and carbon footprints, while improving their
own garden and local soils. The support for householders can include guidelines on how to design
a sustainable garden, planting plans to assist with suitable species selection, composting and
mulching instructions and pruning/mowing guidelines.

Costs of rebates can be up to $70 per household, usually providing for the purchase of worm
farms, compost bins or other equipment for use on-site.
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Benefits
e Low cost and simple
¢ Benefits to both waste and water management goals

e Negligible costs

Challenges

e Voluntary measure, so no guarantee that the measures will be implemented

¢ Neighbourhood outcomes are challenging, as each individual landholder may use different
approaches

Application

e Brisbane City Council Compost Rebate Program (https://www.brisbane.gld.gov.au/clean-
and-green/green-home-and-community/sustainable-gardening/compost-and-organic-waste-
recycling/compost-rebate-program)

e Melbourne City Compost Revolution (https://compostrevolution.com.au/melbourne/)
6.5.10 Flood Resilient Building Design & Flood Preparedness

Flood resilient building design works on the principle that flooding can be expected on a floodplain,
so buildings in flood zones should be designed with that in mind. It can include a range of
community preparedness programs and building options, such as: building aspects in relation to
flow, height of buildings, types of building materials, community education programs etc. |

Flood resilient building design and community preparedness can increase resilience and
significantly decrease the cost of building repair after floods. A number of Local Governments
across Australia are implementing this approach, with education programs and grants available to
homeowners in some flood zones.

Technical Aspects

In Melbourne alone, it is estimated that flooding costs the ratepayers an average of $736M a year,
in addition to the stress and disruption it causes (Melbourne Water 2021). Melbourne Water (2021)
estimates that resilience and preparedness programs can reduce the impact of this flooding by up

to 80%.

Preparedness programs can vary from retrofitting your home (e.g. raising power points, tilting
floors, changing building materials in lower floors, reconfiguring your home, raising your home etc),
creating an emergency plan for a community, developing community early warning programs,
preparing emergency flood kits, providing sandbags for the community and working with insurers to
support good outcomes in flood zone.

Benefits

¢ Enables building construction within some flood zone categories where building was
previously prohibited

o Increases resilience of buildings and preparedness of residents in flood zones

e Can reduce insurance costs for homeowners who are implementing preventative measures
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e Proactively increases community resilience to droughts, floods, bushfires and other natural
disasters

¢ Reduces long-term flood damage to buildings and infrastructure

e Low cost of implementation

Challenges

e Costs are largely borne by homeowners

e Program is voluntary, so uptake across a local area can vary

Application

¢ Brisbane City Council Flood Resilient Homes Program
(https://www.citysmart.com.au/floodwise/)

¢ Melbourne Water Flood Resilience Program (https://www.melbournewater.com.au/water-
data-and-education/water-facts-and-history/flooding/being-prepared-flooding

¢ Resilience NSW Program Grants (https://www.emergency.nsw.gov.au/grants)

6.5.11 Water Efficient Fixtures & Fittings

Water efficient fixtures can be installed in homes, commercial and industrial buildings and are
usually a mandatory requirement of any sustainability rating system. These fixtures could include
water efficient taps, dual flush toilets, smart metering and a range of other options.

Many Local Governments around Australia have water efficiency programs in place, with rebates
available for retrofitting and most new homes constructed with all water efficiency measures in
place.

Technical Aspects

In domestic buildings alone, water efficiency measures have been shown to save from $7,295 —
28,785 per building occupant in domestic buildings and can provide water savings of up to 78.5%
(Tam & Brohier, 2013).

The Australian Government has estimated that Australians could save $2B by 2030 (an average
saving of $175 per household per year). This saving is the result of combined savings from 65% of
avoided water heating costs (from reduced electricity and gas costs) and 35% from reduced water
bills (DISER 2021 - https://www.energy.gov.au/households/water-efficiency).

For industrial sites, up to 100% of water can be saved and reused on site (XXXX Brewery,
Brisbane). This results in significant decreases in water costs, improved water quality for site reuse
and can have additional energy benefits. In some cases, surplus water can also be available for
sale or sharing to other water users in the local area.

Benefits

e Minimising water use within buildings and lots can result in a significant reduction in water
use, especially considering the cumulative effect across a whole town or city,

e Low cost, and

¢ Reduced water uses in homes.
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Challenges

¢ Reduction in water flow can be seen as problematic by local residents
e Under current legislation in some areas, sharing of surplus water with others can result in a
business being viewed as a ‘water provider’, which triggers additional costs and licencing
requirements.
Application
e City of Melbourne Council House 2 — Australia’s first 6-star Green Star Building
e East Melbourne Library
e Lion Nathan XXXX Brewery, Brisbane
6.5.12 Drainage & Green Space Easements

Easements and covenants can be retained for sections of lots that serve a broader purpose, such
as utility access, waterway movement, overland flow paths and valuable habitat areas.

Technical Aspects

Landscape and natural features that extend across lot boundaries (e.g. overland flow paths) can
be challenging to manage as a system unless there is some control retained over what is
constructed in those areas or how they are managed. Easements can provide access for Local
Governments and can also enable stipulations relating to use of those areas. In designated
easements and covenant areas, the local landholder has use of the land but Local Government
and other designated organisations have the right to access that land.

Benefits

e Provides access and flexibility for managing utilities and drainage or wildlife corridors
e Allows for managing natural, inter-connected systems that require connection across lot
boundaries

Challenges

e Creates restrictions on landholders who have the easements or covenants on their
properties

¢ Can become common areas that are not maintained by any of the interested parties

Application
e Logan City Council, Brookhaven Development

e Designing Liveable Places — Water as an Enabler. CRC for Water Sensitive Cities,
Brisbane.

6.5.13 Bioretention Basins & Rain Gardens

Bioretention Basins and rain gardens are used to filter nutrients, sediments and contaminants from
overland flow before water from a site or roadway enters the stormwater system. These are
regulatory design measures that are used widely by Local Governments across Australia. In some
situations, they can be combined with flood detention.
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Figure 6-11 Bioretention basins and rain gardens

Images: Bligh Tanner

Technical Aspects

Dedicated filtration basins & gardens are constructed at strategic locations within large lots, usually
greater than 1000 or 2000m?2.

There are a number of guidelines available for bioretention design in Australia, including Water-by-
Design Guidelines (Healthy Land & Water 2019), WSUD guidelines (Melbourne Water 2013),
Urban Typologies and Stormwater Solutions (Sydney Water 2019) and WSUD Engineering
Procedures (CSIRO 2005).

Benefits

e Improved removal of nutrients, contaminants and sediments from stormwater
¢ Improved visual amenity, where systems are designed effectively
¢ Increase in urban habitat, when compared to traditional drainage options

e Benefit to urban cooling, from both vegetation and water within the landscape

Challenges

e Ongoing maintenance requirements
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If not designed or maintained effectively, these basins can provide reduced visual amenity,
weed sources, mosquito and odour issues for local residents. However, if they are
designed and maintained effectively, these issues can be minimised. For examples,
mosquitos require very specific physio-chemical conditions and duration of water depths for
breeding. If a bioretention system is designed correctly and maintained effectively, there will
not be suitable conditions for mosquitos to breed. It is also recommended that the latest
sensor technology be utilised within these systems to measure water depths and trigger
maintenance when required rather than on a set time period.

If not designed effectively, can be fenced off from community use, resulting in loss of
functional green space

If not designed at a suitable scale, can result in thousands of distributed gardens that
become challenging to maintain

If not accompanied by educational signage, can be misunderstood by the community and
seen as a waste of space

Application

Melbourne City Docklands

e Brisbane City Council Creek Filtration Program (https://waterbydesign.com.au/case-

study/creek-filtration-systems-brisbane-city-council)
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Figure 6-12 Creek filtration systems, Brisbane City Council

Source: Water by Design

6.5.14 Swales

Swales are shallow vegetation infiltration channels used to slow water flow and filter nutrients,
sediments and contaminants from stormwater. They are a common design feature for managing
overland flow and water quality in urban areas, often used as a regulatory design measure that are
used widely by Local Governments across Australia.

Figure 6-13 Swales

Images: Bligh Tanner

Technical Aspects

There are numerous standard drawings and standards to support quality swale design. These
include the Design & Construction Standards for Public Infrastructure (Melbourne 2013) and the
Water-by-Design Guidelines (Healthy Land & Water 2019).

Benefits

e Low cost
¢ Improved infiltration of water

¢ Improved runoff water quality
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o If carefully designed, can provide visual amenity and open space areas for local residents

e Added benefits of urban cooling and urban habitat

Challenges

e If not designed carefully and in the right location, can result in property access issues for
landholders

¢ If not maintained well, can provide weed sources, odour and mosquitos for local residents

o If not accompanied by educational signage, can be misunderstood by the community and
seen as a waste of space

¢ If not accompanied by educational programs, can be misunderstood by Council
maintenance teams, who attempt to mow the swales and consequently create boggy areas
for machinery
Application
e Townsville City Council — Swale Design
¢ Melbourne Water — Standards & Specifications
6.5.15 Vertical Gardens & Roof Top Gardens

Green walls (or vertical gardens) and roof top gardens are increasingly being used in cities around
the world.
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Figure 6-14 Vertical and roof top gardens

Images: Bligh Tanner

These gardens are utilised by a number of Local Governments across Australia and are a common
feature of Sustainable building design to achieve Sustainability ratings.

Technical Aspects

These can be used in areas with limited space or to ensure multiple benefits from available space.
Depending on the design and location, they can provide multiple benefits at a site, such as cooling,
visual amenity, food production and nutrient removal.

Benefits
¢ Increased visual amenity
e Reduced impervious area and heat on roof tops

¢ Visual elements of green spaces like these are increasingly thought to have health benefits
for local residents

Challenges

Plants in these systems require maintenance according to specifications in order to ensure plant
survival. This maintenance is generally weekly during plant establishment and then less frequently
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as the plants become established. Overall, this maintenance regime is normal for any vegetated
system and not considered ‘high maintenance’ when compared to traditional lawns and manicured
gardens.

Application
o Melbourne Quarter Sky Park, Docklands
e Sydney Central Park Development

6.5.16 Stormwater Offsets & Water Quality Credit Programs

Offsets are a financial contribution provided by developers to Government Agencies to pool funds
and undertake works in alternative location, in order to ‘offset’ stormwater impacts that are not
treated within individual developments.

Offsets are being increasingly used in multiple jurisdictions across Australia and there are existing
policies for Stormwater Offsets in Queensland. They are seen as an option for ensuring that
nutrient targets are met, even for highly constrained sites, as well as providing a mechanism for
combining funds and creating Sub-Regional solutions rather than attempting to reach water quality
targets within each lot.

New water quality credit programs are also emerging, providing new incentive mechanisms for
landholders to manage soil, vegetation, and waterways in high value catchments.

Technical Aspects

Many offset schemes operate as an all or nothing approach, whereby developers either meet their
full stormwater treatment obligations on site or do no on-site works and pay an offset. The most
economically efficient approach involves partial offsets, whereby developers undertake on site to
the extent that it is economical to do so, and then use offsets to ‘top-up’ any residual shortfall.

Streambank rehabilitation is one type of offset being used by developers that are unable to meet
nutrient & sediment targets at the lot scale. To implement these offsets, waterways can either be
defined as trunk infrastructure via the LGIP or investment can be managed via a broader
catchment management planning process.

Water Quality Credit programs are being used within the Great Barrier Reef catchments. These
programs can be used as an offset, with landholders being paid according to the nutrients and/or
sediment that they retain on their farm. Alternatively, they can be utilised within new agricultural
business models whereby landholders can obtain economic benefits from the soil and vegetation
on their property.

Benefits

e Provides a mechanism for achieving water quality targets, even on highly constrained sites

¢ Regional water quality targets and waterway health benefits can be achieved with
investment of offset money in strategic waterway locations

e Mechanism for achieving least cost water quality management
e Avoids creating problematic single-function stormwater quality assets

o Offset projects can be designed to deliver a broader set of public interest outcomes, such
as recreation or natural area restoration.
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Challenges

o If the area where money is being invested is outside the catchment where the development
impact occurs, there can be a local reduction in water quality near the development

o |If all key water quality parameters are not considered in the assessment, only a few of the
parameters will be offset, resulting in a local and overall reduction in water quality for
parameters not being considered (e.g. metals)

e Investing offset money at the waterway equates to investing at the end of system, which is
not the most effective location for dealing with cumulative catchment impacts

e Costs vary depending on local government pricing scheme and market supply and demand.

Application
e Melbourne Water Stormwater Quality Offset Scheme
e Ipswich City Council — Small Creek Rehabilitation Project
e Urban Utilities, Queensland — Logan River Rehabilitation Project
e Port of Brishane — Laidley Creek Rehabilitation Project
e Reef Credits Program - Great Barrier Reef, Queensland
6.5.17 Walkable Neighbourhoods & Water Enabled Neighbourhoods

Designing future developments within a landscape context, considering important corridors, green
spines, overland flow paths, urban heat and topographic features can enable more resilient and
sustainable outcomes for the area.

A number of local Councils around Australia and globally are trialling different development
footprints and lot layouts to increase long-term resilience and sustainability.

Technical Aspects

These neighbourhoods can include Sub-Regional scale design features, like nationally important
vegetation corridors and development layouts, down to a precinct scale, with the incorporation of
shade ways, boulevards and parks.

Buildings can be positioned on lots and designed in such a way to accommodate overland flow
paths and improve overall sustainability outcomes.

Positioning buildings on a lot and across lots can be undertaken in such a way as to enable
effective functioning of overland flow paths, maximise access to green spaces and shade, increase
solar capture and minimise energy requirements.

It is more cost-effective to design with the landscape initially rather than attempting to retrofit
suburbs to incorporate some of these landscape features at a later date.

Benefits
e Increased flood, drought and bushfire resilience across the new development area
e Improved ecological outcomes
e Reduction in urban heat island effects

e More accessible and connected green spaces for the community
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e More cost-effective approach to managing natural systems across the landscape
o Increased resilience and sustainability of buildings

e Improved energy efficiency of buildings

Challenges

e This approach can reduce developable land and overall profit for developers
¢ Requires effective and early master planning
e Requires additional coordination for both the spatial and temporal aspects of developments

o Often requires construction staging and/or developers working across lot boundaries to
create effective outcomes to be scaled

Application

e Logan City Council — Brookhaven/Bahrs Scrub Developments

¢ CRC for Water Sensitive Cities — ‘Greening the Pipeline’, Williams Landing, Melbourne
6.5.18 Verge Gardens

Verge land between the private property and the road can provide a valuable buffer between yards
and the gutter.

Technical Aspects

This verge serves as a filter for nutrients and contaminants, provides some habitat for wildlife and
creates green space for tree planting, cooling and other uses. A number of Local Governments
across Australia have Verge Garden policies, enabling the adjoining landholder to plant community
gardens, ranging from vegetable patches to bird habitats.

Benefits

o Multiple benefits, from community food production, through to urban cooling, urban habitat
and nutrient filtration

e Low cost

o Builds local ownership of the verge space

Challenges

e Often not coordinated across boundaries, so can end up with visually and functionally
contrasting gardens along each road

e Verge space is highly contested, with multiple utility services also provided within the verge.
Gardens need to consider any potential impacts on power lines and the pipe network.

Application
e Brisbane City Council - Verge Garden Guidelines

e City of Melbourne - Street Garden Guidelines
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e City of South Perth - Street Verge Landscape Guidelines
6.5.19 Gutter Guards

Gutter guards can be used on residential gutters to minimise leaf capture.

Technical Aspects

Gutters can capture and store leaf litter, resulting in a build-up of nutrients that are washed into
either the stormwater system or into the rainwater tank. This leaf build-up can also increase fire
susceptibility for the home.

Numerous Local Governments across Australia recommend the use of gutter guards. Costs can
vary from $5-108/m, depending on solution selected.

Benefits
o Reduce leaf build-up in gutters
e Reduce nutrients to stormwater/rainwater

¢ Reduce fire susceptibility of home

Challenges

e Additional cost to homeowner for installing gutter guard

¢ Ongoing maintenance still required

Application

e The Southport School, Queensland — Reducing Costs, Decreasing Ceiling Flooding &
Improving OHS (https://bluemountainmesh.com.au/field-notes/case-studies/case-study-
reducing-costs-ohs-risks-with-gutter-mesh/)

6.5.20 Rates & Levies

A dedicated levy can form part of the rates paid by each individual landholder to Local
Government. These levies can be for stormwater, environment or other important matter that
requires dedicated funding.

Technical Aspects

Levies can be implemented proactively to increase funding for important environmental areas or
improving stormwater management, or they can be used as a tax that is imposed according to the
land use or impervious area on each lot. These mechanisms are used widely by Local
Governments across Australia.

Benefits

e A good option for targeted funding, including innovation initiatives, with flexibility in how
money is spent

o When used as a tax, it can be a powerful incentive for landowners to take specific
management actions on a site, such as minimising impervious area
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Challenges

¢ Requires political support, which requires strong support from the community to implement
Application

e Queensland Government Waste Levy

e Brisbane City Council Bushland Preservation Levy

e North Sydney Council Environmental Levy

e Melbourne Strategic Assessment (Environment Mitigation Levy)
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7 Transport

7.1 Introduction

This chapter is intended to identify the ultimate and interim year staging of infrastructure the
transport related elements of development within the Greater Flagstone Priority Development Area
(PDA). This chapter should be read in conjunction with all infrastructure reports that form the
Infrastructure Planning Background Report (IPBR).

Specifically, this chapter details the transport related trunk infrastructure requirements and the
timing of these items. To ensure a robust and connected transport network is provided within the
PDA, the relevant authority should ensure the requirements of this chapter are reflected within
development approvals.

The information contained within this chapter was current at the time of development (June 2020).
Background information referenced was current as of December 2019 and does not account for
new applications or changes to existing development applications and approvals.

7.2 Reference Standards

In developing the DCOP several existing reference standards were considered to ensure the
requirements set out in the DCOP provided alignment with existing EDQ policy and industry best
practice. The standards that guided this document are summarised below.

Street and Movement Network PDA Guideline No. 06 | February 2019

EDQ’s Street and Movement Network document, provides the
standards required for the planning and design of street and
movement networks within PDAs.

Econanic Develspnent Queensiand

The specific standards used for this analysis were:
1.  Street types and specifications

2. Corridor requirements
3.  Carriageway requirements

4.  Active transport requirements.

The guideline encourages interconnectivity between communities
and neighbourhoods.

POV guideline ma, 06
Fabvywvy 2019

A key requirement of the guideline is one-way 2.0m separated cycle
tracks on both sides of the corridor for higher order roads.

Whilst all effort was made to maintain the requirements of this guideline, to overcome challenges
associated with staging of the cycle provisions, some alternative outcomes have been adopted for
Greater Flagstone PDA. This is detailed in Section 7.
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Local Government Infrastructure Plan (LGIP) Summary of Extrinsic Material for the
Movement Network | June 2014

Logan City Council’'s (Council) LGIP Extrinsic Material identifies the
future trunk network required to accommodate the forecast demand of

LOBAN CITY SOUKEIL population and employment.
iy It is noted that the current LGIP planning identifies the ultimate
surmary of sxiFte matetal fr-he development year of 2051. Current projections for Greater Flagstone

imoginenl el

anticipate an ultimate development year for the PDA of 2066 (15 years
post the LGIP planning).

The LGIP extrinsic material also details the desired standard of service
(DSS) requirements for the future trunk network.

Road Safety & Operational Policy | July 2017

The Road Safety Policy published by the Department of Transport
and Main Roads (TMR) focuses on implementing Safe System
principles, processes and practices that have the can contribute to
better road safety outcomes. This is aimed to assist with the State
Government’s vision of zero road deaths and serious injuries. The
policy assists with maximising the alignment with best practice road
safety management.

The specific items within this policy that informed the analysis and
intersection design were:

Road Faiely Policy

‘Jngen ieliordl Falicy

Provisions for vulnerable users and where demand exists or may
develop, pedestrian crossings on all approaches at signalised
intersections

The requirement to avoid unsignalised left turn slip lanes at
intersections

Road Planning and Design Manual (RPDM) Edition 2 Part 3 | August 2014

e The RPDM is a TMR document that is supplementary to the
Austroads Guide to Road Design Part 4A. The purpose of the

document is to provide additional information that is specific to
intersection design for TMR’s network.

It is acknowledged that the PDA’s future asset ownership will likely sit
with Council, however Austroads Part 4a is an industry accepted best
practice guide, with reference given to the additional TMR
requirements due to the Queensland context. It also gives guidance
—— on the warrants for major road turn treatments. This has been used to
MR R ot v A inform the design of the unsignalized intersections on the trunk
e network of the PDA.

i e
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Economic Development Queensland's Electric Vehicle Charging Infrastructure Practice

Note | November 2018

Economic Development Queensland

Electric Vehicle (EV)
Charging Infrastructure

vermment

7.3 Past Reports

The Practice Note outlines the principles for planning electric vehicle
(EV) charging infrastructure in Priority Development Areas (PDAS) in
Queensland, to support the selection of the right type of infrastructure
at the right location. It is intended to assist government authorities,
town planners, developers and landholders looking at installing EV

charging infrastructure. This Practice Note does not replace or
override any applicable local planning laws, building codes and

Australian standards.

Table 7-1 List of Past Reports Considered

Document title and
author

Description

Will it be

superseded by

DCOP?

Draft Proposed ICOP
(October 2019)

Department of State
Development, Tourism
and Innovation

Sets out the infrastructure contributions that may
be offset against the Greater Flagstone Priority
Development Area (PDA) charges.

Yes

Greater Flagstone
Urban Development

Establishes the vision, land use and
infrastructure planning for the Greater Flagstone

No (Amendment
to Development

Area Development Urban Development Area. Scheme is
Scheme (October 2011) required)
Urban Land
Development Authority
Demographic Analysis The report provides land use projections for the | Yes
for Three Priority Greater Flagstone, Yarrabilba and Ripley Valley
Development Areas Priority Development Areas (PDA).
(January 2020)
SGS Economic
Planning
Model Development and | This report outlines key inputs to the South No
Network Logan Strategic Transport Model (SLSTM)
Apportionments model and presents capacity results consumed
(October 2019) by trips to and from and within Greater
Flagstone.
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Document title and
author

Description

Will it be
superseded by
DCOP?

Veitch Lister Consulting
(VLC)

Bicycle Network Plan Develops an active transport plan for Greater Yes
(May 2017) Flagstone.
VLC Provides guidance to EDQ and Logan City
Council to ensure a consistent and high-quality
approach is taken in delivering active transport
facilities within the PDA.
Logan Cycle Network Alignments for trunk cycle infrastructure No
Plan (2015) according to the Logan Planning Scheme 2015.
Logan City Council
PDA Guideline No.6: This guideline sets out the standards for the Yes
Street and Movement planning and design of street and movement
Network (February networks within PDAs.
2019)
Economic Development
Queensland
Local Infrastructure Plan | LIP outlines the principle assumptions that were | Yes
(July 2016) previously applied in the local transport plan for
Cardno the PDA.
Infrastructure Master There are multiple existing IMPs over the Yes
Plans (IMPs) Greater Flagstone PDA.
Various These were reviewed, with consideration given
to the details contained within them. In some
instances, a better network outcome could be
achieved by the DCOP provisions. Therefore,
there may be some misalignment that should be
resolved during the ongoing approval process.
Context Plans and Several existing lodged and approved Context No

Development
Applications / Approvals

Various

Plans and Development Applications sit over the
Greater Flagstone PDA. Whilst there is no ability
within the planning framework to change
approvals, consideration should be given to the
content within the IPBR when deciding live
applications.
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7.4 Desired Standards of Service and Road Network Usage
Allocations

This section outlines the Desired Standards of Service (DSS) requirements for roads and
intersections within the Greater Flagstone PDA. The requirements for cycle and pedestrian
networks can be found in Section 8.2.

The DSS requirements are provided to inform the performance of roads and intersections that will
be accepted within the PDA. These requirements have been taken from EDQ’s Guideline Number
06 and in the absence of EDQ policy, best practice.

These defined measures will ensure there is a resilient transport network that supports the PDA’s
growth. It is also intended to accept a certain level of congestion during peak times given the urban
nature of the PDA.

7.4.1 DSS Requirements for Trunk Roads

A review of the EDQ and Council DSS requirements for roads was undertaken. As can be seen in
Table 7-2 there are some disparities between the naming conventions and daily thresholds for the
trunk network.

Table 7-2 Trunk Road DSS annual average weekday traffic

PDA Guideline no. 06 Council LGIP Extrinsic Material
PDA street Number of Daily traffic Link Number of Daily
network lanes (both | volume, vpd function lanes (both capacity
directions) directions) threshold,
vpd
Urban Arterial 2 lanes NA 2 lanes 20,000 -
22,000
Arterial
4 lanes NA 4 lanes 44,000 -
48,000
Trunk 2 lanes 7,500 - 2 lanes 14,000 -
Connector 18,000 (median 15,000
Collector divided)
4 lanes 18,001 - 4 lanes 30,000 -
30,000 33,000

To facilitate the delivery of a resilient transport network, trunk roads within the PDA will have the

DSS standards applied as presented in Table 7-3:
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Table 7-3 Greater Flagstone PDA DSS Road Requirements

PDA Guideline No. 06
PDA street network Number of lanes (both directions) Daily traffic volume, vpd
Urban Arterial 2 lanes 7,500 — 23,500*

4 lanes 23,500 - 40,000*
Trunk Connector 2 lanes 7,500 - 18,000

4 lanes 18,001 - 30,000

*In the absence of EDQ Policy standard industry practice has been applied, these values are estimates of the range for maximum vpd.

7.4.2 DSS Requirements for Trunk Intersections

There are several different metrics that can be used in assessing the performance of an
intersection. Table 7-4 identifies the maximum peak hour control delays for trunk intersections from
Council’s extrinsic material.

Table 7-4 Council's Trunk Road DSS Maximum Peak Hour Intersection Control Delays

Column 2
Column 1 Maximum control delay for type of intersection (seconds)
Locality s .
gnal controlled Sign controlled
intersection Roundabout intersaction
Activity centres and on
multi-modal routes 8l u 20
Urban out-of-centre 55 &l 35
Mon-urban and on freight =
raLtes 35 35 25

In the absence of EDQ policy, best practice has been applied for the DSS requirements of trunk
intersections within the PDA. These requirements are for maximum Degree of Saturation (DOS)
thresholds of:

e 0.90 for traffic signals
e 0.85 for roundabout
e 0.80 for priority control.

We note that the ultimate year for the PDA is 2066 and that means there is some uncertainty
around travel patterns and behaviours for this ultimate year. There may also be emerging
technologies which will allow for more capacity to be gained out of existing infrastructure.
Therefore, some consideration will be given for signalized intersections exceeding the DOS of 0.90
in the ultimate year of 2066. This will be considered and approved on a case-by-case basis.

7.5 Stakeholder Engagement

A key requirement of the DCOP process was collaborative engagement between EDQ and other
key authority stakeholders. For Greater Flagstone transport this was TMR and Logan City Council.
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The purpose of this engagement was to ensure the requirements set out in this chapter were
aligned with the future demands and timings of both the PDA and external networks and drivers.

In addition to ongoing discussions, the two key workshops delivered are detailed in Table 7-5.
Table 7-5 Greater Flagstone DCOP Workshops

Workshop Date Overview Attendees

1 Monday, 9 To detail and gain agreement on EDQ
December 2019 the DCOP transport scope and .

; Council

project path to success.

2 Thursday, 30 Provide detail on: EDQ
UL AUE0 Review and consolidation of TMR

existing information Council

Alignment of the PDA and
DCOP requirements with other
local and state policy

Constraints and opportunities
analysis

Recommendations on updates
to existing strategies

In addition to the above targeted stakeholder sessions discussions were held with Translink to
discuss the future public transport requirements of the PDA. These discussions will continue to
occur to ensure public transport services can be provided as the demand increases.

Ongoing engagement on the outcomes of the analysis has occurred to ensure the DCOP
provisions as presented in this IPBR report are consistent with the intent of the PDA and aligned
with stakeholder requirements.

Further engagement with both authority and developer stakeholders will continue as further
revisions of the DCOP occur.

7.6 Innovation by Design

Innovation by design as previous defined includes approaches using proven, currently available
technologies and/or construction methods to achieve innovative outcomes. These innovations
currently exist within the Australian context of urban development and can be readily implemented
within the Ripley Valley PDA.

Design Innovations enable new development and infrastructure in each PDA to showcase already
tested innovations that are progressing to business as usual in other locations. These innovations
require the development industry’s desire to showcase leading design innovations as part of new

urban development.

The following list of Design Innovations currently exist within Australian urban communities. These
innovations provide examples of locations that have implemented these innovations in place of
BAU infrastructure and provide developers, landowners and local governments with on the ground
outcomes that they can duplicate in the local context of Ripley Valley. Developers are encouraged
to implement one or more of the Design Innovations in consultation with EDQ and local
government and help progress these innovations to business as usual.
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7.6.1 Smart Poles

Smart poles have been installed in major cities to help local councils
collect data. Smart poles can be used for public safety lighting,
pedestrian and cyclist detection, traffic and construction noise
monitoring, Wi-Fi, USB charging, general power outlets (E-bikes) and
climate monitoring. The poles are approximately 8m tall and transmit
collected data to a Central Management System (CMS). Brisbane
City Council have a plan to install 20 smart poles, with a lifespan of
40 years, across Brisbane to collected data on how the city functions.

Key considerations

Smart poles are primarily used to gather data for future planning and
development. Smart poles must be placed in strategic locations,
predominantly high trafficked areas (people and vehicles), to ensure
data collected has maximin inputs from each location. Significant
supporting infrastructure to manage and process data acquisition, Figure 7-1 Image example of
related to monitoring, surveillance and user statistics/modelling is also a Smart Pole

required as without it, the source data has limited value. These inputs

enable a network of data on travel systems, destination, route, services accessed, technology and
connections. The costs associated with ongoing operation and maintenance of the infrastructure
should also be considered.

Image sourced: thedailytelegraph.com

Implementation recommendations

Moderate: Smart poles can perform various activities as they provide power, lighting, charging
options, monitoring and Wi-Fi, hence their location must be well placed within the urban
environment. Positions within activity centres, at PT hubs and Sub-Regional open space would
maximise their return data and informational inputs.

Ownership and operation

Funded and owned by local government as landowner ongoing operations can be outsourced. For
example, for over 2 years now Ipswich City Council has implemented smart poles in the form of
streetlights and Brisbane City Council awarded Sydney- based company ENE HUB the contract for
the supply and installation of the smart poles and 10 years of operation and maintenance.

Procurement complexity

High: Installation, operation and ongoing maintenance would remain with local government.
Subiject to local government policy position and budget allocation. Opportunities to trade data may
offset costs.

Further information

e Ipswich: https://www.ipswichfirst.com.au/humble-street-light-heart-ipswichs-smart-city-
evolution/

e Brisbane City Council: https://www.brisbane.gld.gov.au/about-council/governance-and-
strategy/vision-and-strategy/smart-connected-brisbane/brisbane-smart-poles
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7.6.2 Adaptive Signaling

Machine learning has been applied to traffic signalling to
improve efficiencies. These signalised systems receive
information from intersections at short intervals, allowing
them to adjust split, offset and cycle times to suit the current
conditions. Video detection also allows for speed and mode
of transport to be identified, resulting in benefits such as the
prioritisation of emergency vehicles. Arcadis’ ‘Smart Corridor’
in Atlanta and the ‘Scoot System’ in Monterey are examples
of where adaptive signalling is producing substantial results.

Image sourced: Arcadis.com

Outcomes include more efficient signalised networks, which
reduce waiting times, improve safety (35% collision reduction  Figure 7-2 Example of adaptive
along the smart corridor) and result in less emissions from signalling

vehicles. Other innovations in signalling include changing the

display of the signal itself, such as showing the time left of a certain signal.

Key considerations

Due to the highly autonomous nature of these systems, there is potential for harmful errors if not
implemented properly. Therefore, expertise and experience of key personnel is critical for safe
operations, including a regular monitoring and maintenance systems.

Implementation recommendations

Low: These automated systems are still evolving their mainstream application due to their
interface with potentially hazards human activities and their artificial intelligence. Options for these
solutions require significant engagement with state government road authorities as the ultimate
owner and manager responsible for these assets.

Ownership and operation

As traffic lights remain a Department of Transport and Main Roads asset resource allocations into
Adaptive signalling would need to be adopted by the state government. Both projects outlined were
government funded, with each one’s respective design firm tasked with supporting a local team in
day-to-day operations.

Procurement complexity

High: Due to the risks associated with the application of this technology widespread
implementation will be a long-term investment for the state government and will only be
mainstreamed once associated risks are within acceptable levels.

Further information

e Smart corridor, Atlanta USA: https://www.arcadis.com/en/global/what-we-do/our-
projects/north-america/united-states/creating-an-intelligent-transportation-system-for-atlanta-
s-first-smart-corridor/

e Scoot system, Monterey USA: hitps://www.westernsystems-inc.com/project/scoot-adaptive-
traffic-control/
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7.6.3 Electric Vehicle Charging

Increase in electric vehicle (EV) use has created a
demand for public EV charges to be supplied in on
street and off-street parking locations. Public EV
charging spaces have a varying price range depending
on the location and time of day. At most, the cost of
using a public charging station is typically less than the
cost of charging the vehicle at home. Available
chargers around the city can be found via apps which
can also be used to make payment. Contactless
payment is progressively being added to chargers. Image sourced: Waverley Council

Public EV charging spots are usually in priority spaces, Figure 7-3 Electric vehicle charging
painted green or red with a white EV charging symbol

and/or easily locatable by sighage and large charging station. EV charging spots found in hotels
and other commercial buildings may require drivers to bring their own charging cables and
adapters and will only be charged that base parking rate for all car types.

Key considerations

For EV charging to be productive the position of the charger relative to the car parking space must
be considered in the context of locational demand for EV charging. Engagement with surrounding
stakeholders of parking infrastructure like hotels, shopping centres and local governments in also
required as well as the BCR for installation.

Implementation recommendations

Moderate: Incentive packages in collaboration with solar and residential battery providers and
manufacturers would assist in maximising opportunities for domestic EV charges to be provided
within individual properties, and car parks. Public EV charging points should be provided in public
car parks.

Ownership and operation

There are numerous Queensland examples including at the Northshore Hamilton PDA. The Bowen
Hills development scheme requires EV readiness, as does Yeronga PDA. The Carseldine village
design guidelines require all dwelling garages to be EV ready. The public EV charging stations in
Waverly Council are supplied by JET Charge and were jointly funded by three councils (Waverly,
Woollahra and Randwick), as part of their joint commitment to reduce carbon emissions. Users can
book and pay for the charging stations via the Chargefox app.

In Brisbane the EV charging stations are in a privately-owned car park, where users of the stations
pay half price (casual parking rates) for parking and charge for free during business hours.

Procurement complexity

Low: Where new public car parks are created, or existing parking areas refurbished local
government can install charging stations as part of a sustainable approach to carbon reduction.
Private car parking areas in shopping centres/activity centres could also be required to provide EV
charging parks through planning policy and/or incentives.

Further information

EDQ’s Electric Vehicle Charging Infrastructure Practice Note outlines the principles for planning
electric vehicle (EV) charging infrastructure in Priority Development Areas (PDAS) in Queensland,
to support the selection of the right type of infrastructure at the right location. It is intended to assist
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government authorities, town planners, developers and landholders looking at installing EV
charging infrastructure: https://www.dsdmip.qld.gov.au/resources/quideline/pda/practice-note-
electric-vehicle-charging.pdf

The Queensland Electric Super Highway charging stations use green energy either through direct
green energy credits or offsets, making them a carbon-neutral and pollutant-free transport option:
https://www.qgld.gov.au/transport/projects/electricvehicles/future/super-highway

Waverley, Woollahra and Randwick Councils in Sydney’s eastern suburbs have installed public on-
street electric vehicle (EV) charging stations in key destination hotspots from Coogee to Double
Bay. These are the first on-street public charging stations of this type in Sydney, and local
government-backed on-street charging infrastructure in NSW. The charge stations allow for
universal charging, meaning they will be accessible to all electric vehicle makes and models. EVs
will need to adhere to normal parking restrictions that apply at each site:
https://www.waverley.nsw.gov.au/environment/sustainable transport/electric vehicle charging sta
tion

In Brisbane CBD, free electric car recharge is available during business hours. King George
Square Car Park is the only car park in the city with this facility, promoting the reduction of carbon
dioxide and pollution. Specially marked bays are on Level B for this service:
https://www.brisbane.gld.gov.au/traffic-and-transport/parking-in-brisbane/car-parks/king-george-
square-car-park#electric

7.6.4 Recycled Paving

While there are several products on the market that
provide the same benefits and methodologies of
manufacturing, Fulton Hogan has begun conducting
large scale trials of their product, Plastiphalt made
from recycled plastic, that would otherwise go to
landfill. This environmentally friendly asphalt has
been successfully implemented in projects such as
the Christchurch Airport Fire Station, where 3100
four-litre plastic oil containers were used. Like
various other recycled goods, once used and
showcased a greater demand for recycled products
will arise from Plastiphalt wide scale adoption.

Image sourced: The Age

Figure 7-4 Plastiphalt ingredients
Key considerations

Currently the associated cost increase with using Plastiphalt compared to common asphalt is
around 7%. Therefore, without the incentive of a government subsidy, wide scale implementation
will be difficult.

Implementation recommendations

High: The opportunity to replace a standard well used product with an equally as good alternative
that has a sustainable footprint should be pursued. The widespread use of asphalt for road
construction and footpaths enables a straightforward replacement product to be widely
implemented through new infrastructure.

Ownership and operation

Currently Fulton Hogan has patented the ‘Plastiphalt’ product but given its current success it is
reasonable to assume that many similar products will be available to the market soon.
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Procurement complexity

Moderate: As the product is more expensive than asphalt some financial incentives or
concessions could be applied through government grants/subsidy to developers where use is
implemented as part of their standard road construction. Subject to both local and state
government road authority’s acceptance of the ‘Plastiphalt’ surface as adequate for their road’s
capacity.

Further information

e Christchurch Airport, New Zealand: https://www.fultonhogan.com/trial-recycles-plastic-
containers-asphalt/

e Castle Road, Glanville, South Australia:https://www.fultonhogan.com/plastic-recycled-into-
asphalt-in-adelaide/

e St Kilda Road, Victoria: https://www.theage.com.au/national/victoria/recycled-plastic-hits-the-
road-in-st-kilda-20190918-p52sjl.html

7.7 Review and Comparison of Adopted Demographics

A comparison of the demographic analysis undertaken and described within Chapter 1 was
compared against what sat in the transport model. The purpose of this comparison was to quantify
the difference in dwelling projections at a transport zone level.

The comparison of horizons 2031 and 2066 are presented below.

The results illustrate the minimal differences between the dwelling assumptions that underpin the
existing VLC transport model and the recent SGS numbers. The majority of Greater Flagstone
sees a difference between -50 to 50, which is expected would not have any impact on the outputs
of the transport model. There are several zones that see a difference of less than -50 or more than
50, which would also likely have a negligible impact on the outputs of the modelling.

Figure 7-6 illustrates similar results to 2031, with the extent of changes typically sitting between -
200 to 200 differences. The overall ultimate dwelling provisions remain closely aligned between
SGS and the VLC transport model. When considering the total provision of 55,000+ dwellings, the
differences of less than 200 +/- represents a change of less than 1%. Following discussions with
VLC it was agreed that the changes in demographics would have a negligible impact on the
outputs of the transport model.
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7.8 Planning Horizons

The planning horizons and demographics used to inform the DCOP analysis are detailed at the
transport zone level following, with Table 7-6 summarising the data.

These assumptions provide the best guidance at this time. As the progressive development of the
PDA occurs, there will be natural movement of these numbers, particularly at the transport zone
level.

When considering an ultimate horizon of 2066, consideration should be given to the emergence of
new technologies including autonomous vehicles, personalised mobility solutions, mobility as a
service (MAAS) and other new technologies and travel patterns. These changes in travel
behaviours over the coming decades cannot be reflected in current modelling. As the progressive
updates of the DCOPs occur, and more certainty is known around these new technologies, these

other factors will increasingly be included in the analysis.
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Table 7-6 Greater Flagstone Planning Horizons and Adopted Demographics

Horizon Population Dwellings Jobs
2026 20,312 6,914 5,187
2031 35,741 12,265 8,797
2041 70,548 25,484 16,492
2046 86,312 31,797 20,631
2066 145,099 54,145 34,387
Source: 20190482 SGS Forecasts Greater Flagstone Yarrabilba_171219
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7.9 Interim and Ultimate Planning Horizon Analysis and
Results

The turn movement volumes used to inform this analysis were derived from VLC’s updated South
Logan Strategic Transport Model (SLSTM). This model covers both Greater Flagstone and
Yarrabilba PDAs. The link volumes and volume to capacity (V/C) ratios were provided for the 2031
and 2066 horizons as illustrated in Figure 7-10 and Figure 7-11.

The outputs of the transport model indicate that in 2066 (ultimate horizon), the network outside of
the PDA is under pressure with several links exceeding the 1.3 V/C ratio. However, within the PDA
the links are expected to operate satisfactorily, although there will be some peak hour pressure
experienced WhICh will be further |IIustrated in the outcomes of the intersection analysis.
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Figure 7-10 2031 Greater Flagstone and Surrounds Transport Model Outputs
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Figure 7-11 2066 Greater Flagstone and Surrounds Transport Model Outputs

7.10 Functional Road Hierarchy
The trunk network Greater Flagstone Road hierarchy is presented below in Figure 7-12. A review

of the previous ICOP hierarchy confirmed that no changes to the hierarchy were required, with the
relevant corridors sufficiently accommodating anticipated demand.
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7.11 Adopted Road Network
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Figure 7-12 Greater Flagstone PDA Adopted Trunk Road Network
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7.12 Adopted Cross Sections

When considering the mid-block cross section requirements of the PDA alignment with Guideline
No. 6 Movement Network was maintained where possible.

However, to minimise corridor impacts on adjacent land parcels and to provide efficient staging of
roads that ultimately go to 4 lanes, some variation was made. This adjustment was made to the
requirements of the 4-lane trunk connector and urban arterial. Specifically, to accommodate a two-
way 3m separated cycle track on one side in the interim, the clearance abutting the kerb used for
tree planting and stormwater pits, was reduced from 2.0m to 1.5m. This allowed the ultimate
corridor width to remain the same, even with the addition of 1.0m to one of the one-way cycle
tracks. The proposed typical cross sections are shown in below figures.

Footpath Sepm?'i:cdkCycle Clearance Breakdown Traffic Lane Traffic Lane Breakdown

15 3.0 15 35 35 1.5

15-16

17.0 (TYP)

Figure 7-14 Interim 4 Lane Urban Arterial (2 lane no parking)

Footpath Separgtac Cyda an, raffic La T . ian ral - waffic Lane rance  |Separated Cycle| Footpath
Track
.0

330{TYF)

Figure 7-15 Ultimate 4 Lane Urban Arterial (no parking)
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Figure 7-18 Interim 4 Lane Trunk Connector (2 lane no parking)
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Figure 7-20: Ultimate 4 Lane Trunk Connector (with bus lanes)
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Figure 7-21 Ultimate 2 Lane Centre Connector (with parking)
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Figure 7-22 Ultimate 2 Lane Centre Connector (with parking)

7.13 Adopted Intersection Requirements and Staging

The detailed intersection requirements can be found in the Transport Infrastructure Costings
Tables. A summary of the different staging for the intersections is provided in the Table 7-8. To
minimise the cost of upgrades a maximum of three intersection upgrades has been allowed for at
each intersection.

Should development occur out of sequence from what has been modelled (using the latest
demographics), that may result in a change in intersection treatment and upgrade horizon.

A summary of the form and sequencing of the trunk intersections is provided in Figure 7-23.
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Figure 7-23 Greater Flagstone PDA Adopted Trunk Intersections

Greater Flagstone Priority Development Area - Technical Report — July 2022 Page 104



The SIDRA intersection layouts are provided in Appendix A. The turning volumes used for the
SIDRA analysis were taken from the VLC transport model for each horizon. When undertaking the
analysis, the following was implemented in SIDRA:

¢ In accordance with the latest TMR safety guideline, left turn slip lanes were avoided
e Signalised intersections were analysed as isolated independent intersections

e Cycle times were permitted to optimise to a maximum of 150 seconds

e Staged pedestrian crossing was provided where excessive crossing distances exist

o Filtered right turns were avoided at the majority of signalised intersections to improve
safety.
Degree of Saturation (DOS) is defined as the ratio of demand to capacity at any given intersection.
A DOS of 1.0 indicates the intersection is at full capacity, and above 1.0 is oversaturated, resulting
in undesirable queuing and delays. In practice, a DOS of 1.0 would result in unstable flows, thus
there is a practical DOS which represents the target maximum saturation dependent on the
intersection type.

The practical DOS for different intersection types is summarised in Table 7-7.
Table 7-7 Practical Degree of Saturation

Intersection type Practical DOS!
Signalised 0.90
Roundabout 0.85
Unsignalised 0.80

Table 7-8 reports the worst DOS, and overall control delay for each intersection. Individual
approaches or lanes may report better results than what is presented below. For unsignalised
intersections, where SIDRA does not report an overall delay, the worst movement delay has been
recorded. For all intersections both the AM and PM peaks have been modelled, however only the
worst peak traffic measures have been presented

Table 7-8 Summary of Greater Flagstone PDA Trunk Intersection Requirements and Staging

a) = = S ® oo =
= 5 5 o .5u| 5329 8§ § °L 5>2% | v
o n O = L2 | godag o6 5 E& 2858 559
() O O —_ — =
%) L > = £ o-— ==t9 2 a QT 2 & =g
< @) (&) %) < (@) n O o oo o o
R1001 2031 Priority 3 2 0.683 32.2 Yes No
2041 | Signalised 4 2 0.843 28.54 Yes No
2066 | Signalised 4 4 0.904 59.7 Yes No

1 Source: Austroads Guide to Traffic Management Part 3, 2017
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RI002 2041 Signalised 4 2 0.77 26.8 Yes No
2066 | Signalised 4 4 0.878 42.1 Yes Yes
RI003 2041 | Signalised 3 2 0.792 19.9 Yes No
2066 | Signalised 3 4 0.9 28.7 Yes No
RI004 2041 Priority 3 2 0.603 28 Yes No
2066 Priority 3 4 0.874 28.2 Yes Yes
RI0O05 2031 Priority 4 2 0.559 17.5 Yes No
2041 Signalised 4 2 0.906 41.45 Yes No
2066 | Signalised 4 2 0.901 63.73 Yes No
R1006 2041 | Signalised 3 2 0.869 24.8 Yes No
2066 | Signalised 3 6 0.864 31.5 Yes Yes
RI007 2041 Signalised 3 2 0.864 21.3 Yes No
2066 | Signalised 3 4 0.797 22.9 Yes No
RI008 2041 Signalised 4 2 0.854 40.4 Yes No
2066 | Signalised 4 4 0.872 45.9 Yes No
RI009 2031 Priority 3 2 0.310 10.9 Yes No
2041 Signalised 3 2 0.745 354 Yes No
2066 | Signalised 4 4 0.878 59 Yes No
RI010 2031 | Signalised 4 2 0.864 25.9 Yes No
2041 | Signalised 4 2 0.806 31 Yes No
2066 | Signalised 4 4 0.896 50.9 Yes No
RIO11 2041 Signalised 3 2 0.919 325 Yes No
2066 | Signalised 4 4 0.894 44.6 Yes No
RI012 2066 | Signalised 3 2 0.824 26.2 Yes No
RIO13 2031 Priority 3 2 0.210 10.9 Yes No
2041 | Signalised 4 2 1.225 81 Yes No
2066 | Signalised 4 4 0.891 51.1 Yes No
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RI1014 2066 | Signalised 4 4 0.899 52.6 Yes No
RI0O15 2031 Priority 3 2 0.436 18.2 Yes No
2041 | Signalised 3 2 0.856 25.8 Yes No
2066 | Signalised 3 4 0.675 16.9 Yes No
RIO16 2041 Priority 3 2 0.173 8.5 Yes No
2066 | Roundabo 3 2 0.514 10.3 Yes No
ut
RI1017 2066 | Signalised 3 4 0.883 29.5 Yes No
RI018 2031 Priority 4 2 0.272 12.2 Yes No
2041 Signalised 4 2 0.676 21.5 Yes No
2066 | Signalised 4 2 0.897 38.9 Yes No
RI0O19 2031 Priority 3 2 0.195 7.8 Yes No
2041 | Signalised 3 2 0.886 32.1 Yes No
2066 | Signalised 3 6 0.876 27.9 Yes Yes
RI1020 2031 Signalised 4 2 0.865 24.9 Yes No
2041 | Signalised 4 2 0.935 52.1 Yes No
2066 | Signalised 4 4 0.933 51.9 Yes No
RI021 2031 Priority 4 2 0.408 21.6 Yes No
2041 | Signalised 4 2 0.742 26.4 Yes No
2066 | Signalised 4 4 0.865 31.2 Yes No
RI022 2031 Priority 3 2 0.154 6.2 Yes No
2041 | Signalised 3 2 0.831 25.7 Yes No
2066 | Signalised 3 4 0.858 27.2 Yes No
RI023 2031 Priority 3 2 0.685 10.1 Yes No
2041 | Signalised 4 2 0.788 17.6 Yes No
2066 | Signalised 4 2 0.896 325 Yes No
R1024 2031 Signalised 3 4 0.590 10.1 Yes No
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2041 Signalised 4 4 0.879 37.2 Yes No
2066 | Signalised 4 4 0.880 41.3 Yes No
RI025 2066 | Signalised 4 4 0.891 34.7 Yes No
RI1026 2066 | Signalised 3 2 0.893 26.4 Yes No
RI027 2041 Priority 3 2 0.628 194 Yes No
2066 | Signalised 3 4 0.823 32.6 Yes No
R1028 2031 Signalised 4 2 0.823 254 Yes No
2041 | Signalised 4 2 0.865 31.7 Yes No
2066 | Signalised 4 6 0.871 48.7 Yes Yes
RI029 2031 | Signalised 3 2 0.259 115 Yes No
2041 | Signalised 3 2 0.520 35.8 Yes No
2066 | Signalised 3 6 0.574 12.3 Yes Yes

The information provided in this section is to guide the sequencing and infrastructure requirements
of the trunk intersections within the PDA. These requirements have been developed using a whole
of PDA assessment. Any deviation from these provisions and timings should ensure that there are

no negative impacts to the broader network.

7.14 Corridor Requirements and Staging

Table 7-9 presents the interim and ultimate mid-block staging requirements for the road network.
The provisions are in accordance with the requirements detailed in the standard cross sections
using design parameters provided in Section 7.17. The sections also identify the PT/bus provisions
that have been accommodated within the road reserve (PT provisions are further detailed in the

following section).

Should development occur out of sequence from what has been modelled (using the latest
demographics), that may result in a change to the upgrade horizon.

The information provided in this section is to guide the sequencing and infrastructure requirements
of the trunk roads within the PDA. These requirements have been developed using a whole of PDA
assessment with special consideration given to PT and active transport provisions. Any deviation

from these provisions and timings should ensure that there are no negative impacts to the broader

networks and their integration with other facilities and key trip attractors.
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Table 7-9 Road Requirements and Staging

~ ~ E
N = E ~ ~ E = = P 0
o = £ B 7 = E < £ z E < £ S £ € E S s (é
o = = vt e c © o £ o o = o ~ ~ g S @ =
= S 3 = X 3 s s = = = s s 3 ) £ . - % =
) 5 c @© @ c o 1 < 3 o c - @ c o S o
%] = ®© o —_ © o () — () oS © +— o I o] o -
< £ g 3 o 5 % T T 8 T 5 - 5 e 5 % e = G
I o 8 S @ o 2 3 = 3 2 o @ S 8 o S ° 3
©] 5\ O m 4 = = @ o (@) O (@) = S om
o) m =
o
'_
ROO1A Urban 15 3.5 3.5 1.5 1.5 3 1.5 1 10
Arterial
(2 lane)
R0O01B Urban 1 1.5 3 i1 7 (3.5 5 7 (3.5 1.5 3 1.5 1 33 1 Int
Arterial *2) *2)
(4 lane)
R002 Trunk 1 15 2 1.6 2.4 35 3.5 2.4 1.6 2 1.5 1 24
Connect (Parking) (Parking)
or
RO03A Urban 1.5 3.5 3.5 1.5 1.5 3 1.5 1 10
Arterial
(2 lane)
R0O03B Urban 1 15 2 15 7 3.5 5.5 7 3.5 1.5 1.5 3 1.5 1 34 1 Int
Arterial *2) *2)
(4 lane)
RO04A Urban 1.5 35 35 15 1.5 3 15 1 10
Arterial
(2 lane)
R004B Urban 1 15 2 15 7 (3.5 5.5 7 (3.5 1.5 3 1.5 1 325 1 Int
Arterial *2) *2)
(4 lane)
2 3m shared path
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ROO5A Urban 1.5 35 35 1.5 1.5 3 15 1 10 2 Int
Arterial
(2 lane)
R005B Urban 1 15 2 15 7 (3.5 5.5 7 (3.5 1.5 3 1.5 1 325
Arterial *2) *2)
(4 lane)
RO06A Urban 15 35 35 15 15 3 15 1 10 1 Int
Arterial
(2 lane)
R0O06B Urban 1 15 2 15 7 (3.5 5.5 7 3.5 1.5 3 1.5 1 325 1 Int
Arterial *2) *2)
(4 lane)
RO07A Urban 1.5 3.5 3.5 1.5 1.5 3 1.5 1 10
Arterial
(2 lane)
R0O07B Urban 1 15 3 15 7@3.5 5.5 7@3.5 15 3 15 1 335
Arterial *2) *2)
(4 lane)
ROO8A Urban 15 3.5 3.5 1.5 1.5 3 1.5 1 10 2 Int
Arterial
(2 lane)
R008B Urban 1 15 3 15 7 (3.5 5.5 7 (3.5 1.5 3 1.5 1 33.5
Arterial *2) *2)
(4 lane)
RO09A 4 0 0 0 0 3.5 3.5 0 2 3 15 2 125 1 Int
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R009B Urban 1 15 2 15 15 7 (3.5 5.5 7 (3.5 1.5 1.5 3 1.5 1 35.5
Arterial *2) *2)
(4 lane)
RO10A Urban 15 35 35 15 15 3 15 1 10 1 Int
Arterial
(2 lane)
R010B Urban 1 15 2 15 7@3.5 5.5 7 (3.5 1.5 3 1.5 1 325
Arterial *2) *2)
(4 lane)
RO11A Urban 15 35 35 15 15 3 15 1 10
Arterial
(2 lane)
R011B Urban 1 15 2 15 7 (3.5 5.5 7 (3.5 1.5 3 1.5 1 325
Arterial *2) *2)
(4 lane)
RO12A Urban 1.5 3.5 3.5 1.5 1.5 3 1.5 1 10
Arterial
(2 lane)
R012B Urban 1 15 2 15 7 3.5 5.5 7 3.5 1.5 3 1.5 1 325
Arterial *2) *2)
(4 lane)
RO13A Urban 1.5 35 3.5 1.5 1.5 3 1.5 1 10 1 Int
Arterial
(2 lane)
R013B Urban 1 15 3 15 7 (3.5 5 7 (3.5 1.5 3 1.5 1 33
Arterial *2) *2)
(4 lane)
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RO14A Urban 15 35 35 15 15 3 15 1 10
Arterial
(2 lane)
R014B Urban 1 15 3 15 7 (3.5 5 7 (3.5 1.5 3 1.5 1 33
Arterial *2) *2)
(4 lane)
RO15A Urban 15 35 35 15 15 3 15 1 10 3 Int
Arterial
(2 lane)
R0O15B Urban 1 1.5 3 15 7@3.5 5 7@3.5 15 3 15 1 33
Arterial *2) *2)
(4 lane)
RO16A Urban 1.5 3.5 3.5 1.5 1.5 3 1.5 1 10
Arterial
(2 lane)
R016B Urban 1 15 2 15 7 3.5 5 7 3.5 15 3 1.5 1 32
Arterial *2) *2)
(4 lane)
RO17A Urban 15 285 35 15 15 3 15 9
Arterial
(2 lane)
R017B Urban 1 15 2 15 7 (3.5 7 (3.5 1.5 3 1.5 1 27
Arterial *2) *2)
(4 lane)
RO18A Urban 1.5 35 3.5 1.5 1.5 3 1.5 1 10 2 Int
Arterial
(2 lane)
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R018B Urban 1 1.5 3 15 7@3.5 5 7@3.5 15 3 15 1 33
Arterial *2) *2)
(4 lane)
R019 Trunk 1 15 2 15 15 35 35 15 15 2 15 1 22 1 Int
Connect
or (2
lane)
R020 Urban 1 1.5 2 15 15 35 35 15 15 2 15 1 22
Arterial
(2 lane)
R021 Urban 1 15 2 15 15 285 35 15 15 2 15 1 22
Arterial
(2 lane)
R022A Urban 15 35 35 15 15 3 15 1 10
Arterial
(2 lane)
R022A Urban 1 15 3 15 7@3.5 5 7@3.5 15 3 15 1 33
Arterial *2) *2)
(4 lane)
R0O23A Urban 15 35 35 15 15 3 15 1 10 3 Int
Arterial
(2 lane)
R023B Urban 1 15 2 15 7(@3.5 55 7.5 15 15 3 15 1 34
Arterial *2) *2)
(4 lane)
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R024A 1 0 3 25 2.4 35 3.5 2.4 25 1.5 25 17.8
(Share
d path)
R024B Trunk 1 3 15 15 35 35 15 15 15 1 195
Connect (Share
or (2 d path)
lane)
R025 Trunk 1 15 2 1.6 2.4 35 3.5 2.4 1.6 2 1.5 1 24 3 Int
Connect (Parking) (Parking)
or (2
lane)
RO26A 2 Lane 1.5 3.5 3.5 1.5 1.5 3 1.5 1 10 2 Int
Trunk
Connect
or
R026B 4 Lane 1 15 2 15 3.7 7 6 7 3.7 1.5 3 1.5 1 40.4
Trunk (2.5 (2.5
Connect 2) 2)
or+2
Bus
Lane
RO27A 2 Lane 1.5 3.5 3.5 1.5 1.5 3 1.5 1 10
Trunk
Connect
or
R027B 4 Lane 1 15 2 15 3.7 7 7 3.7 1.5 3 1.5 1 34.4 2 Int
Trunk (2.5* (2.5*
Connect 2) 2)
or+2
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Bus
Lane
R028 Trunk 1 1.5 2 1.6 24 35 35 2.4 1.6 2 15 1 24
Connect (Parking) (Parking)
or-2
Lane
R029 Centre 0 3 2 15 25 35 35 25 15 2 3 0 25
Connect (Parking) (Parking)
or (2
lane)
R030 Trunk 1 1.5 2 1.6 24 35 35 2.4 1.6 2 15 1 24
Connect (Parking)
or-2
Lane
RO31 Trunk 1 15 2 1.6 2.4 35 3.5 2.4 1.6 2 1.5 1 24
Connect (Parking)
or-2
Lane
R032 Trunk 1 15 2 1.6 2.4 3.5 3.5 2.4 1.6 2 1.5 1 24 3 Int
Connect (Parking) (Parking)
or-2
Lane
R0O33 Trunk 1 15 2 1.6 2.4 35 3.5 2.4 1.6 2 1.5 1 24
Connect (Parking)
or-2
Lane
RO34A Trunk 1.5 35 3.5 1.5 1.5 3 1.5 1 10 2 Int
Connect
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or-2
Lane
R034B 4 Lane 1 1.5 2 15 3.7 7 6 7 3.7 15 3 15 1 40.4
Trunk (2.5% (2.5%
Connect 2) 2)
or+2
Bus
Lane
R035 Industria 1 25 2 25 4 4 25 2 15 1 23
| (Share (Parking)
Connect d)
or-2
Lane
R036 Trunk 1 1.5 2 1.6 24 35 35 2.4 1.6 2 15 1 24
Connect (Parking)
or-2
Lane
R037 Trunk 1 15 2 15 15 35 35 15 15 2 15 1 22 2 Int
Connect
or (2
lane)
R038 Trunk 1 1.5 2 15 15 35 35 35 15 15 2 15 1 255
Connect
or 2 lane
R039 Trunk 1 15 2 1.6 24 35 35 35 2.4 1.6 2 15 1 27.5 1 Int
Connect (Parking)
or 2 lane
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R040 Trunk 1 1.5 2 24 35 35 2.4 2 3 1 223 2 Int
Connect (Parking) (Parking) (Share
or-2 d path)
lane
R041 Centre 1 3 2 2 7 5 7 - 2 2 3 34 1 Int
Connect (3.5* (3.5*
or 2) 2)
R042 Trunk 1 1.5 2 24 35 35 2.4 2 3 1 223
Connect (Parking) (Share
or-2 d)
Lane
R043 Trunk 1 15 2 15 7 4 7 2 3 1 30 1 Int
Connect (3.5% (3.5* (Share
or-4 2) 2) d path)
Lane
RO44A 2 lanes 5.5 0 0 0 1 35 4 35 1 35 4 19 1 Int
(Share
d path)
R044B Trunk 1 15 - 2 15 285 4 35 15 2 3 1 245
Connect (Share
or-2 d path)
Lane
R046 2 Lane 1 25 2 25 4 4 25 2 15 1 23
industria (Share (Parking) (Parking)
| d)
collector
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R047 2 Lane 1 25 2 25 4 4 25 2 1.5 1 23.00
industria (Share (Parking) (Parking)
| d)
collector
RO48A Trunk 1.5 3.5 35 1.5 1.5 3 1.5 1 10
Connect
or-2
lane
R048B Trunk 1 1.5 2 15 7 5 7 15 3 1.5 1 32
Connect (3.5* (3.5*
or-4 2) 2)
lane
RO49A Trunk 1.5 35 35 1.5 1.5 3 1.5 1 10 1 Int
Connect
or-2
lane
R049B Trunk 1 1.5 2 1.5 7 5 7 1.5 3 1.5 1 32
Connect (3.5* (3.5*
or-4 2) 2)
lane
R0O50 Trunk 1 15 2 2 7 5 7 2 2 1.5 1 32
Connect (3.5* (3.5*
or-4 2) 2)
lane
R051 Trunk 1 1.5 2 1.6 24 35 35 2.4 1.6 2 1.5 1 24
Connect (Parking) (Parking)
or-2
Lane
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R052 Trunk 1 15 2 1.6 2.4 35 3.5 2.4 1.6 2 1.5 1 24
Connect (Parking) (Parking)
or-2
Lane
RO53A Urban 1.5 3.5 35 1.5 1.5 3 1 8.5
Arterial (Share
(2 lane) d)
R053B Urban 1 15 2 7(3.5 5.5 7 (3.5 1.5 3 1 29.5
Arterial *2) *2) (Share
(4 lane) d)
R054 Trunk 1 15 2 1.6 2.4 3.5 3.5 2.4 1.6 2 1.5 1 24
Connect (Parking) (Parking)
or-2
Lane
RO55 Trunk 1 15 2 1.6 2.4 35 35 2.4 1.6 2 15 1 24 3 Int
Connect (Parking) (Parking)
or-2
Lane
RO56 Trunk 1 15 2 1.6 2.4 3.5 3.5 2.4 1.6 2 1.5 1 24 1 Int
Connect (Parking) (Parking)
or-2
Lane
RO57 Trunk 1 15 2 1.6 2.4 35 3.5 2.4 1.6 2 1.5 1 24
Connect (Parking) (Parking)
or-2
Lane
R0O58 Trunk 1 15 2 1.6 2.4 35 3.5 2.4 1.6 2 1.5 1 24
Connect (Parking) (Parking)
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or-2
Lane
RO61 Trunk 1 25 2 2.4 35 3.5 2.4 2 1.5 1 21.8
Connect (Share (Parking)
or-2 d)
Lane
R062 Centre 0 3 2 15 25 35 35 25 15 2 3 0 25
Connect (Parking) (Parking)
or (2
lane)
R063 2 Lane 1 1.5 2 2 25 4 4 25 2 2 15 1 26
industria (Parking) (Parking)
|
collector
R064 Trunk 1 1.5 2 1.5 3.5 4 3.5 1.5 2 3 1 24.5
Connect (Share
or-2 d path)
Lane
major
collector
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7.15 Civil Servicing Requirements

The trunk servicing requirements needing to be accommodated within the road verges was
considered. This was to confirm that the verge and corridor widths were sufficient to accommodate
any service mains. The following provisions have been made:

Where co-location of trunk services results in additional corridor width, location of services
on opposite sides of the road will be accepted.

Sewer main to be installed under the footpath concrete slab.
Water main (non-trunk) to be installed within the 1.5m tree clearance zone.

Trunk water main to be installed under the cycle track, whilst it is acknowledged the water
utility owner usually prefers the potable water mains to be installed outside of the footpath
/cycle track for ease of maintenance this is not achievable in the PDAs cross sections.
However, in this constrained space, it is considered acceptable to install the trunk water
main under the cycle track. All the trunk water main pit lids located within the cycle track will
be designed to be cyclist safe.

Communication mains to be installed within the 1m wide strip between the footpath and
property boundary.

Electricity main to be installed along each side of the verge and is no larger than:
o @80mm for LV, 11kV
o @100mm for HV, 33kV

Communication main installed along each side of the verge and is no larger than:

o @100mm communications in a combined trench with electricity in the verge on high
side of the road

o Multiple @100mm communication conduits in the verge on the low side of the road

No overhead electricity provision has been made and street lighting poles are to be
installed within the tree clearance zone.

Lighting pole and tree centrelines are to be located nominally 0.75m from the nominal kerb
face.

Gas main to be located within the tree clearance zone, with the gas centreline located 0.6m
from nominal kerb face (localised typical deflection of gas main may be required behind a
lip in line stormwater gully).

The above points are presented graphically in Figure 7-24 below.
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pole)

Figure 7-24 Trunk Servicing within Road Corridor

For a common trench, the typical minimum horizontal clearances between services must be
maintained. Consultation with the utility owners (particularly water and sewer) may also need to be
undertaken during the detailed design.

7.16 Public Transport | Bus Servicing Requirements

In reviewing the future bus requirements, consideration was first given to approvals that provided
indicative bus stop locations along trunk routes. Once this was mapped the trip attractors (i.e.
community facilities, centre precincts) were overlaid to identify any gaps in the network. Additional
locations were then added adjacent to these attractors and generators whilst maintaining an
approximate spacing of 400m between stops for the key corridors and 800m for other locations.

When considering the infrastructure requirements of the bus stops the following was applied:

¢ Infrastructure requirements to align with the Public Transport Infrastructure Manual Chapter
5 (Department of Transport and Main Roads, March 2016).

¢ Premium Stops at the town centres — includes embayment, large shelter and hardstand
¢ Intermediate stops along trunk routes — includes embayment, small shelter and hardstand

e Regular stop not included — no embayment or shelter, more aligned with lower order roads
located within residential areas.

The location of the PT/bus provisions is illustrated in Figure 7-25.
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Figure 7-25 Bus Service Provisions on Trunk Network
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7.17 Road and Interchange Design

Aurecon developed a high-level road and interchange design for the ultimate design configuration
for each road in Flagstone. The process included:

Develop 2d layouts in 12d software using existing road centrelines and typical sections for
the nominated trunk roads using ultimate cross sections for existing roads

Develop 2d layouts in 12d software using GIS alignments and typical sections for the
nominated trunk roads using ultimate cross sections for new roads

Develop road vertical alignments by fitting into the terrain

Run cut and fill batters to generate volumes and the intersection lines with the natural
surface.

Include buffer zones as per Section 7.18.

Output the design into roll plans to determine the ultimate road footprint

Allowances for land acquisition are based on the intersecting line of the batter slopes and the
natural terrain, plus the buffer zone. The resultant intersection line is not straight as it depicts the
natural topography intersecting with an engineered slope.

7.18 Design Parameters

The following table summarises the design parameters used for this task:

Design Element Proposed Design Parameter/ Design Approach

Horizontal Alignment

Existing Roads Using existing road centreline

Use ortho-corrected aerial images of the area for digitising the
road centreline

No curve widening applied
Formation width only (no lane lines)
No sightline checks including intersection sightlines

New Roads Using GIS alignment of the roads

Curve design using 70km/h design speed values
No curve widening applied

Formation width only (no lane lines)

No sightline checks including intersection sightlines

Vertical Alignment

Existing Roads Fit into the existing terrain

No sightline checks including intersection sightlines
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Design Element

Proposed Design Parameter/ Design Approach

New Roads

Fit into the existing terrain with proposed vertical grade of:
6% preferred max

10% absolute max

0.5% minimum

No sightline checks including intersection sightlines
Vertical design to fit to terrain

Vertical clearance

5.5m unless noted otherwise in a cross section

Cross Section

Existing and New Roads

Only using EDQ supplied ultimate cross sections for various trunk
roads

Batters cut/fill — 1 on 2
3% nominal crossfall/ superelevation
Formation width only (no lane lines)

Buffer Zone — Brownfield
areas

4m from the toe of batter

Buffer Zone — Greenfield
areas

7.5m from the toe of batter

MISC

Road surface

2 coat bitumen seal

Road pavement

400mm

Lighting

Only at intersections unless provided for in cross section(s)

Design speed

Varies

7.19 Opinion of Cost of Adopted Interim and Ultimate Planning

Horizons

Rider Levett Bucknall (RLB) were engaged to develop an opinion of the cost of transport
infrastructure to service the Greater Flagstone PDA. The quantities of transport infrastructure were
derived from the updated network plan developed as part of this study. Municipal costs for Greater
Flagstone PDA were then extracted from the RLB estimates and inserted into the Financial Offset
Model per planning horizon, the summaries of which can be found within the Schedule of Works
containing within the body of this Infrastructure Planning Background Report (IPBR).
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8 Active Transport

This chapter is intended to inform the active transport related elements of development with the
Greater Flagstone Priority Development Area (PDA), for pedestrians and cyclist provisions. This
chapter should be viewed in conjunction with all infrastructure reports that form the Infrastructure
Planning and Background Report (IPBR).

8.1 Reference Standards

The reference standards that guided the analysis and development of the active transport
requirements for the Greater Flagstone PDA are summarised below.

Street and Movement Network PDA Guideline No. 06 | February 2019

EDQ’s Street and Movement Network document provides the standards required for the planning
and design of street and movement networks within PDAs.

A key requirement of the guideline is one-way 2.0m minimum separated cycle tracks on both sides
of the corridor for higher order roads. The typical requirement for pedestrians is a 1.5m minimum
footpath on both sides of the road. For roads which are staged, a 3m cycle track on one side
(interim) and 2m on the other side (ultimate) is required.

Local Government Infrastructure Plan (LGIP) Summary of Extrinsic Material for the
Movement Network | June 2014

The desired standard of service (DSS) will be used in conjunction with the other reference
documents as it outlines key planning and design standards for the movement network. The
service requirements adopted are outlined in the next section.

Selection and Design of Cycle Tracks | October 2019

= The Department of Transport and Main Roads’ Guideline for the Selection
and Design of Cycle Tracks outlines the standards required for the
development of cycle tracks, particularly on where and how to separate
bicycle traffic from general traffic at intersections and mid-block locations on
urban roads in new and retrofit situations. This document supplements
information provided in the Austroads guides to Road Design and Traffic
Management.

------ L The rationale behind the preference of individual infrastructure elements and
| their configuration is considered closely. In particular, this relates to the
] configuration for one-way and two-way cycle tracks at intersecting roads.

Cycling Aspects of Austroads Guides | June 2017

This publication contains key information that relates to the planning, design
and traffic management of cycling facilities and is sourced from Austroads
Guides, primarily the Guide to Road Design, the Guide to Traffic
Management and the Guide to Road Safety.

S g el e e s O e
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8.2 Past Reports

Greater Flagstone Priority Development Area Bicycle Network Plan | May 2017

A cycle network has been developed specific to the PDA, considering
trip generators and attractors, the proposed road network and
topography. This also considers the latest information associated with
developments and their status at the time. This study forms the basis
for the active transport network to be developed in further detail as part
of the IPBR.

The plan proposes a dense cycle network with a vast expanse of high-
quality cyclist facilities. The majority of the network is made up of cycle
 tracks, with preference to a one-way cycle track on each side of the
road rather than a two-way track on a single side. For the key north
south arterial, a two-way track on both sides of the road is
recommended. No on-road cycle facilities are recommended (i.e. cycle
lanes), which corresponds with providing a network that supports
cyclists of all ages and abilities. While the plan has a strong focus on separated cyclist facilities,
some shared cyclist and pedestrian facilities are recommended. Where cyclist only facilities are
indicated, it assumes that a pedestrian network will be also made available, which aligns with the
requirements within PDA Guideline no.6 (EDQ, February 2019).

The Cycle Plan forms the basis of this study and so emphasis on remaining aligned with this plan
where is prioritised.

Model Development and Network Apportionments | October 2019

This report outlines key inputs to the South Logan Strategic Transport Model (SLSTM) model and
presents capacity results consumed by trips to and from and within Greater Flagstone. This is
covered in more detail in the Transport Section.

The modelling report was cross-referenced to the Bicycle Network Plan (VLC, May 2017), and
since it is more recent, any changes to the road network could then be carried over to the active
transport network for consistency.

Draft Infrastructure Contribution Offset Plan (ICOP) | 2019

The Draft ICOP outlines the trunk road network and the major off-road shared path for the PDA.
Much of the active transport network proposed in the Bicycle Network Plan is within the road
corridor, so it matches up well with the trunk road network in the ICOP. The trunk active transport
network was developed based on this, to align with the trunk road network.

Additionally, the major off-road shared path is presented, which is located outside of the road
corridor. However, there appears to be an unnecessary overlap between this and that provided
within the trunk road network.

Infrastructure Master Plans (IMPs) | Various

To understand what planning has previously been done for the movement network, an assessment
has been undertaken into what cycle and pedestrian facilities are proposed in the IMPs. A total of
seven IMPs were made available, and cover the developments outlined below.

e Riverside Celestino
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e Flinders

e Mirvac

e Mountain Ridge

e Flagstone City (PEET)

e Tarnbrae (not yet endorsed)
e Undullah.

The level of consistency between the IMPs and the Bicycle Network Plan is summarised below in
Figure 8-1. Overall, there is poor alignment between both planning mechanisms. While the Bicycle
Network Plan has a preference towards one-way cycle tracks on both sides of the road, the IMPs
more often show a two-way track on a single side of the road. This discrepancy was identified and
further discussed with Department of Transport and Main Roads (TMR), and the outcome was to
show a one-way cycle track on both sides of the road where appropriate. This is because two-way
tracks tend to complicate traffic signal control, force users to cross the road more (increasing delay
and safety risks) and increase the likelihood of conflict when crossing intersections and driveways.
Where there is no red or green arrow, this is a location with no IMP that defines the active transport
infrastructure.

It should be noted that DA applications also take precedence over the IMPs (see next section).

Figure 8-1 Assessment of Alignment with IMPs and Trunk Active Transport Network
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8.3 Context Plans and DA Applications

To understand the progress of development in the PDA, the Context Plans and DA applications for
Reconfiguring A Lot (RAL) were compared with the active transport network planning. If any
changes were to be made to what had been planned to date, it had to be understood how
progressed this was. If an RAL was approved, there is little room to move in amending what was
planned. However, retrofitting may still be possible. A lodged plan had more potential to make
changes if necessary, and a context plan was still reasonable to expect changes. As shown in
Figure 8-2, there are some pockets with RALs approved, but most of the area is still without
approval.

Application Status

B Approved RAL Plan ’

Lodged RAL Plan ¢
Lodged Context Plan

Figure 8-2 Application Status in PDA

8.4 Desired Standards of Service

To develop an understanding for the standard of service which should be provided for the active
transport infrastructure in the PDA, the Level of Traffic Stress (LTS) methodology has been
applied.

The LTS methodology was developed by TMR and is a method for understanding the level of
stress experienced by cyclists in different on-road and off-road environments. If we want to aim for
a transport network which facilitates and encourages cyclist trips for a high mode share, the
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transport infrastructure should not force cyclists into high stress environments. As such, LTS 1 or 2
is the desired standard of service. Each type and its characteristics are outlined in Table 8-1. As
show, LTS 3 and 4 are unlikely to attract a high number of cyclists.

Table 8-1 LTS Categories and Descriptions

LTS Viability of cycling as a realistic mode choice Proportion of people willing
to cycle ®

LTE Minimal traffic sirass and requires less aflention, making this suitable for all bicycle ridars
This includas children trained to safaly cross the rmad unsupervised (typically a 10-yaar ald),
or younger children under supervision of parents.

1 63% o T5%
LTS 2 A listle traffic stress that requines mone atention tham young children can handle. |t is suitable
far most teen and adull bicyele nders with adequate bicvele handhng skill,
LTS 3 Modaerate iraffic siress thal would require highar lavals of cycling skill and conflidence 1o
interact with traffic using cycls lanes on roads with kower fraffic speads or volumes 12% lo 28%
LTS 4 High level of traffic siress only suitable for wery skilled bicycla riders with confidence to )
intaract with raffic on busy roads with minimal ar no on-road eycle facilitios, 3% o T

Source Draft Queensland LTS Method

8.5 Stakeholder Engagement

On 30 January 2020, a stakeholder workshop was undertaken to present the existing planning that
had been undertaken to date for the active transport network in the PDA. An understanding of
Logan City Council’s position on the proposed infrastructure from the Bicycle Network Plan (VLC,
May 2017) was sought. Overall, there was support shown for providing a dense off-road cycle and
pedestrian network.

8.6 Innovation by Design

Innovation by design as previous defined includes approaches using proven, currently available
technologies and/or construction methods to achieve innovative outcomes. These innovations
currently exist within the Australian context of urban development and can be readily implemented
within the Greater Flagstone PDA.

Design Innovations enable new development and infrastructure in each PDA to showcase already
tested innovations that are progressing to business as usual in other locations. These innovations
require the development industry’s desire to showcase leading design innovations as part of new
urban development.

The below provides a list of Design Innovations that currently exist within Australian urban
communities. These innovations provide examples of locations that have implemented these
innovations in place of BAU infrastructure and provide developers, landowners and local
governments with on the ground outcomes that they can duplicate in the local context of Greater
Flagstone.

Developers are encouraged to implement one or more of the Design Innovations in consultation
with EDQ and local government and help progress these innovations to business as usual.
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8.6.1 Wayfinding

Wayfinding is an information system that guides
people through cities and streets and are
commonly implemented in complex built
environments such as major airports, healthcare
precincts, shopping centres and universities.

Generally, Wayfinding involves visual cues that
assist people to navigate around, such as maps,
street signage and information systems. These
built environment features can assist people in
high-stress and/or complex environments and
can improve safety and security.

Very strong Wayfinding developed as part of the

Image sourced: Sedg.org

Figure 8-3 Example of a wayfinding
information sign

resurfacing of footpaths provides a positive
experience for all users as it can incorporate images and distances along their chosen path,
without the need to refer to a device.

Key considerations

Wayfinding is about assisting people to find a destination more seamlessly. To ensure it is
effective, the following design principles are recommended to be considered:

e Establish signs/symbols at decision points
¢ Minimise the level of information, display necessary information - direction, distance etc.

¢ Incorporate landmarks into the imagery to provide orientation cues.

Implementation recommendations

High: Traditional Wayfinding (street signs) will be implemented in accordance with local
government requirements; however, these systems can be enhanced through the addition of
imagery and distance to destination. Footpath Wayfinding can also be incorporated to support
residents and services and reinforce ‘Living Local’ community benefits.

Ownership and operation

Generally, minimal operation is required other than maintenance. However, if digital Wayfinding is
used, then third party IT operators are required. Traditional Wayfinding in the public domain is
owned by the local authority, while in private space, e.g. shopping centres, it is owned by the
shopping centre owner.

Procurement complexity

Low: Subject to local government policies and budget. Additional imagery and distance information
would require minimal additional cost to street signs. Wayfinding imagery on footpaths would add
additional minimal cost to developer at installation. Wayfinding signage for activity centres, subject
to size and complexity of centre, are not likely to be required until 10-15-year time frame.

Further information

e Legible London: http://appliedwayfinding.com/projects/leqible-london/

¢ Indooroopilly Shopping Centre: https://www.indooroopillyshopping.com.au/wayfinding
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8.6.2 Real-Time Bikeway Counters

Bicycle counters and speed monitors are used along trunk
routes to assist with the planning of future active transport
facilities. Bicycle counters use infrared sensors and an
inductive loop in the bikeway or footpath to count the number
of cyclists. The count is then displayed on the bikeways via
electronic display boards. Displaying the number of bike
riders, speed, their contribution to reduced traffic congestion
and act as an incentive to keep patrticipating in active
transport options.

Key considerations

The usefulness of the data obtained from these devices

depends on their placement. Counters are placed in strategic
locations to track the usage of bikeways over time and to Image sourced: Brisbane City Council
advise future active transport planning. Analysis of bikeway FIgUIe 5-4 EXAINPIE Ul [EAI-UITIE
speeds informs councils of locations which would benefit from  pikeway counters

the installation of speed controlling measures or separation of

cycling lanes or routes, such as commuter cyclists, versus recreational cyclists.

Implementation recommendations

Moderate: Subject to incorporation of bikeways within each development. As local streets support
cyclists the use of bikeway counters would only be applicable where bikeways are created to
facilitate quick and efficient paths into transport hubs or activity centres. Where access to PT is not
within 1km bikeways should be implemented to ensure active transport habits support PT and use
levels are recorded through bikeway counters to inform network decisions.

Ownership and operation

Bikeway counters are generally funded by local governments or state governments as the road
authority and owner. They provide valuable data on road and cycle use, trip journey, desirable
routes and destinations which inform strategic active transport network planning and assets.

Procurement complexity

High: Subject to bikeway locations, counters are only required where they are within a high use
high activity area, such as along transport corridors (rail/arterials) or in commercial centres. A cost
share approach between developers, local and state government would reduce costs and provide
a good data source to support future active transport and PT decisions.

Further information

e Brisbane City Council: https://www.brisbane.qgld.gov.au/traffic-and-transport/roads-
infrastructure-and-bikeways/current-bikeway-and-pathway-projects/real-time-bikeway-
counters

Greater Flagstone Priority Development Area - Technical Report — July 2022 Page 132


https://www.brisbane.qld.gov.au/traffic-and-transport/roads-infrastructure-and-bikeways/current-bikeway-and-pathway-projects/real-time-bikeway-counters
https://www.brisbane.qld.gov.au/traffic-and-transport/roads-infrastructure-and-bikeways/current-bikeway-and-pathway-projects/real-time-bikeway-counters
https://www.brisbane.qld.gov.au/traffic-and-transport/roads-infrastructure-and-bikeways/current-bikeway-and-pathway-projects/real-time-bikeway-counters

8.6.3 Active Transport Infrastructure -

Active transport is a key focus for cities across the world
looking to reduce traffic congestion and encourage an
active and healthy lifestyle for their communities.
Infrastructure which supports active transport includes:

e Bike or E-bike dock less sharing schemes

o Bike docking stations for share schemes. Including
incorporated charging facilities for e-bikes

Image sourced: Brisbane City Council

o Bike repair stations _ _ _
Figure 8-5 Image of Brisbane's city

e E-bike charging stations implemented at key traffic  cycle, an example of active
generators, including docks or end-of-trip facilities  transport

e High quality end-of-trip facilities.

Brisbane’s bike sharing scheme, City Cycle, has 140 stations (each with 20 bikes). Most stations
are in the road shoulder or behind the kerb and are serviced by a single pay station. For
commuters who chose to use their own bike, public end-of-trip facilities can be provided at a
varying cost to the user. End of trip facilities range from open or caged bike parking to facilities with
showers, lockers, e-bike charging and laundry services.

The introduction of charging docks or services at end-of-trip facilities would potentially provide a
location for E-bike charging, while bike repair stations are located along bikeways and paths to
provide a variety of tools Allen keys, levers and a small pump to enable bike servicing.

Key considerations

Success of active transport infrastructure is dependent on location. To maximise use of facilities
they must be in highly trafficked locations and activity centres. Regular maintenance needs to
occur to ensure the infrastructure is operating adequately.

Ensuring enough docking stations are adequate along popular routes is essential for a successful
bike sharing system. A balance of available bikes and parking spots must be decided based on
demand at each station. Bike sharing schemes must abide by strict operating conditions imposed
by local councils and road authorities.

Implementation recommendations

High: Subject to incorporation of bikeways and paths within each development. Where bikeways or
paths are created in high amenity areas such as activity centres, and along river or nature-based
corridors bike repair stations should be provided. End of trip facilities should be provided within
activity centres and at PT hubs. Bike sharing schemes would be subject to demand within a local
government area not just a PDA.

Ownership and operation

Active transport infrastructure is funded by local governments or state governments as the road
authority and landowner. They provide valuable assets to the broader community supporting active
lifestyles and wellbeing. Opportunities exist to incorporate with bikeway path construction by
developers, however maintenance will remain with local government.
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Procurement complexity

Moderate: Subject to bikeway locations, required where they are in high use corridors or activity
centres. A cost share approach to construction between developers and local government would
reduce costs. Ongoing maintenance would remain a cost to local government.

Further information

e Brisbane City Council: http://www.citycycle.com.au/index.php

e Lime Electric Assist Bikes in Sydney: https://www.li.me/electric-assist-bike

e https://www.timeout.com/sydney/news/will-the-new-lime-green-electric-bikes-survive-sydney-
111318

e Bewegen in Summit County: https://bewegen.com/en/bike-share-case-studies/summit-county

e Cycle2City, King George Square, Brisbane: http://cycle2city.com.au

8.6.4 Glowing Cycle Paths for Self-lllumination

In locations with poor visibility, minerals which absorb
ultraviolet light and emit a soft glow at night can be used to
illuminate cycle and pedestrian paths. This innovation in
wayfinding provides cyclists and pedestrians with a
sustainable light source in an otherwise dark location and
helps create a positive experience for the user. A notable
example of this is the ‘Van Gough’ bike path in the
Netherlands, which lights up like the ‘Starry Night’ attracting
significant use and interest from the broader community.

Image sourced: Trendcity.org

Key considerations Figure 8-6 Example of glowing cycle

Engagement with local government and state government path

road authorities to implement this approach to lighting and illumination of their assets. Regular
cleaning of these paths is required along with clearance from tree canopy and shade, to maintain
enough light absorption during daylight hours to enable maximum after hours ‘glow’ during the
evening.

Implementation recommendations

High: Subject to incorporation of bikeways and paths within each development. Where bikeways or
paths traverse dark environments such as parks, open space networks and along corridors (natural
or transport) glowing cycle paths should be provided to support 24-hour use of active transport
assets, commuter cyclist activities and enhance safety and surveillance for pedestrians.

Ownership and operation

Footpaths and cycle paths are owned by local governments or state governments as the road
authority and landowner. They provide valuable assets to the broader community supporting active
lifestyles and wellbeing. Opportunities exist to incorporate within footpath and cycle path
construction by developers, however maintenance will remain with local government.
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Procurement complexity

Low: Subject to local government and state government policies, the addition of minerals to
footpath and cycle paths would require minimal additional cost. Footpath and cycle path
construction is required by each developer as part of their local infrastructure delivery this would
add minimal additional cost to developers at installation. Ongoing cleaning maintenance,
replacement and reconstruction would be incurred by local government and/or state government.

Further information

¢ TMR, Logan City Council, Brisbane City Council examples:
https://moondeck.com.au/projects

e Gosford, NSW: https://www.trendingcity.org/glow-footpath-gosford

e Lidzbark Warminski, Poland: https://www.sustainability-times.com/clean-cities/a-sun-
powered-bicycle-path-glows-in-the-dark-in-poland/

¢ Eindhoven, Netherlands: https://www.citylab.com/transportation/2014/11/this-dutch-city-built-
a-glowing-van-gogh-bike-path-for-psychedelic-cyclists/382761/

8.6.5 Children’s Bicycle Skills and
Pump Track

Children’s Skills Tracks typically consist of
asphalt path circuits with pavement markings
and signage simulating an urban traffic
environment. This encourages youth to cycle
(typically younger than 6 years of age) and
develop their skills in a safe and confined
environment.

Pump Tracks typically consists of circular
loops with smooth dirt mounds and beams
that cyclist can ride around in a pumping Figure 8-7 Example of children’s bicycle
motion. This encourages people of all ages to  track

cycle for recreational use.

Image sourced: Cityofswan.wa.gov.au

Key considerations

High use is observed at these facilities if implemented at centrally located parks within suburban
areas. High use has also resulted in community demand for supporting facilities such as toilets,
shelter, water supply and parking, due to the destination nature of this infrastructure.

Implementation recommendations

High: Opportunities for specific playground experiences should be implemented at Sub-Regional
or well-placed district level parks in association with other district level facilities. Access to these
activity-based parks should be integrated within open space networks of each PDA so that
bikeways, cycle paths and shared paths connect across suburbs to maximise community access
and user experience.

Ownership and operation

Developer contributions can be collected in areas immediately surrounding facilities to contribute to
capital costs, however nexus should be clearly defined given ability of activity to draw users from a
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district/Sub-Regional community. Ownership remains with local government along with ongoing
operational costs.

Procurement complexity

Moderate: Installation may form part of a district or Sub-Regional level park within a PDA subject
to local government catchment requirements for recreational facilities. Construction and installation
may be required by a developer or through the DCOP as part of district park facilities. The Stratton
Youth Space approximate capital cost was around $60k.

Further information

e Stratton Youth Space, Western Australia: https://www.swan.wa.gov.au/Your-
Community/Kids/Sporting-facilities/Parks-with-bike-paths/Parks-with-bike-paths-list

8.7 Review and Comparison of Adopted Demographics

An extensive review of the demographics was undertaken as part of Section 2. Since the majority
of active transport network lies within the road network, this aligned with the demographic
outcomes in Section 7.7 of this Report.

8.8 Planning Horizons

The Greater Flagstone PDA includes planning horizons of 2026, 2031, 2041 and 2066 (ultimate
year). Demographics such as population, dwellings and employment are provided for these
horizons for identifying future infrastructure requirements and analysis. Like above, this aligns with
the Transport Section and its outcomes (see Adopted Interim and Ultimate Planning Horizon
Analysis and Results

An analysis was undertaken initially for the ultimate planning horizon, which was then followed by
the interim stages. The methodology for the assessment in this section is as outlined below:

o Assess the planned network for Level of Traffic Stress.

¢ If any changes are required, cross-check with the status of approvals in the area, and update
the ultimate network.

¢ Detail individual elements for the cross-sections in line with the applicable guidelines (see
Reference ).

e Stage for the interim horizons.

8.9 Level of Traffic Stress Assessment

To develop an understanding for the standard of service which should be provided for the active
transport infrastructure in the PDA, the Level of Traffic Stress (LTS) methodology has been
applied. A summarised form of the LTS tool is outlined in Table 8-2. This shows how infrastructure
type, clearance from traffic, road function and traffic speed affect the LTS score. LTS 1 and 2 are
acceptable for attracting higher proportions of cyclists, whereas LTS 3 and 4 are more act as
barriers to choosing to cycle. It is noted that the LTS methodology considers additional variables to
those summarised below.
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Table 8-2 LTS Methodology (summarised)

_ Road speed (km/h)
Type | Road function Other features
30 40 50 60 70 | >70
1 | Off-road (more Separated path*
than desirable
clearance) Shared path
2 | Off-road (less Separated path*
than desirable
clearance) Shared path
3 | Local road Cycle lanes*** (<2000
AADT)
Cycle street (<200 AADT
Shared zone/ Bicycle
Awareness Zone (<750
AADT)
No cycling facility/mixed
(<750 AADT)
4 | Collector Cycle lanes***
Cycle street
Shared zone/ BAZ
No cycling facility (mixed)
5 | Arterial Cycle lanes***
Cycle street
Shared zone/ BAZ
No cycling facility (mixed)

*Includes cycle track

**|f shared path is less than 3m then drops to LTS2

***Cycle lanes are separated by painted line

The assessment was undertaken first for the trunk network, to understand if there were any
shortcomings. The trunk network performed well with either LTS 1 or 2 due to it being mostly off-

road infrastructure. However, two on-road slow-street environments were proposed in the Bicycle
Network Plan (VLC, May 2017). The following inclusions have been made:

e Trunk connector to the Covella development (northern circle highlighted below (see Figure
8-8) Because of changes to the road network, traffic volumes and speeds would likely result
in an LTS 4 for this road. It is recommended to change this link from a slow street to 3m
shared path. It is noted that the adjacent development is approved, however this may already
have a shared path included. It is recommended to investigate making the change and if it is
not already included in the approved plan provide a retrofit solution.

e Trunk connector to the Mountain Ridge development (southern circle highlighted below (see
Figure 8-8) Because of changes to the road network, traffic volumes and speeds would likely
result in an LTS 4 at this location if it remained a slow street. It is recommended to change
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this to a 3m shared path. It is noted that the adjacent development is approved, and
therefore investigate changing or retrofitting the road with a 3m shared path.

2

Figure 8-8 Required amendments from LTS assessment (see red circles)

The local network also scored well, with the majority at LTS 1. This is due to the dense network of
off-road infrastructure. Two slow streets were proposed, however these are proposed with 30km/hr
streets and lower traffic volumes (i.e., less than 2,000 vehicles per day), and so appear
appropriate. These should be checked again at the later stages of planning to ensure that this still
applies.

The final LTS scores are shown below (see Figure 8-9). Since this was an iterative process, the
changes based on the outcomes from the development and staging (see following sections) are
also incorporated here. Given the focus of the LTS methodology, off-road infrastructure outside of
the road corridors and not part of the trunk network is not detailed below.
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Figure 8-9 Final LTS score for the PDA

8.10 Network Development

Some minor changes were also made to align the active transport with the latest road network
(according to the Model Report and ICOP). Some slight rationalisation was also undertaken as part
of this. In particular, the off-road shared path identified in the ICOP and Bicycle Network Plan
appears to have unnecessary legs. This is outlined further below.

The off-road shared path spans through the middle of the PDA in a north-south direction, as well
as two east-west spurs from the centre (see Figure 8-10). The north-south leg follows the trunk
road network, and the east and west legs deviate from the road corridor at some sections. Since a
two-way cycle track and parallel footpath is proposed along both sides of the north-south arterial,
the inclusion of the off-road shared path here provides no benefit to the network. Therefore, the
outcome is as per below:

o Removal of the north and south legs of the off-road shared path (see red circles in Figure
8-10), since pedestrian and cyclist infrastructure along the road corridor would make it
redundant.
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Figure 8-10 Required amendments for off-road shared path (see red circled)

The final trunk network is as per Figure 8-11 made up of two-way and one-way cycle tracks, 2.5m
and 3m shared paths. In addition to this, it is proposed that the off-road shared path is provided
with a width of 4m. Note that this does not show the local network, or infrastructure outside of the
PDA (e.g. along the rail corridor). Overall, this is a high-quality active transport trunk network,
which provides strong connections between trip generators and attractors.
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Figure 8-11 Final trunk cycle network for the PDA

It should be noted that the Bicycle Network Plan also identified potential locations for grade
separated crossings, that should be investigated further. At this stage, the proposed network is
deemed sulfficient to cater for crossings as part of the proposed intersections (see next section).
This should be revisited as the PDA develops to understand if there were any pertinent issues that
would warrant grade separated facilities. With reference to Figure 8-11, the shared path outside
the road corridor and where it intersects with the trunk network should be considered as part of
this.

8.11 Cross-Sections

Development of the cross-sections for the trunk network is detailed below for the roads and
intersections.
8.11.1 Roads

The lateral clearance of cyclist and pedestrian infrastructure is provided in PDA Guideline No.6
according to street type and adjacent uses (e.g. parking, breakdown area etc). This is summarised
in Table 8-3 in addition to the adjacent road elements. The minimum spatial requirements for the
active transport infrastructure are listed below:

e 3m shared path
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e 2m one-way cycle track

e 3m two-way cycle track

Figure 8-12 below illustrates the proposed typical cross section for trunk collector roads
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Figure 8-12 Example Road Cross Section for Trunk Connector
Table 8-3 PDA Guideline No.6 Spatial Requirements

Street Width Vegetation clearance
type
Footpat | Parki | Breakd | Bound | Indented Traffic Traffic lane
h ng own ary parking lane (with (without
(minimu breakdow | breakdown
m) n shoulder)
shoulder)
Trunk 1.5m 2.4m 1.5m 1 1.6m (cycle 1.5m 2m (cycle
connector track) (cycle track)
2m (shared track)
or
footpath)**
Centre 3m 2.5m 0 1.5m (cycle 2m (cycle
connector track) track)
Industrial 1.5m 2.5m 1 2m (cycle
connector track)
2m
(footpath)
Urban 1.5m 2.5m 1 2m 15 2m (cycle
arterial* track)
2m
(footpath)**
*Not stipulated in PDA Guideline (assumed only)
** Applied to every location
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While Urban Arterials are not outlined in the guideline, the above requirements where assumed
and applied, relating to the worst cases outlined. The above rationale has been applied to
develop the cross-section for the trunk network.

With alignment to current guidance, no separation is required between cycle and pedestrian
infrastructure. However, some current delineation methods may cause a trip hazard, and so
alternative methods to vertical methods is explored later in this section (see Edge Treatment
Methods).

Whilst a 1.5m minimum is detailed for pedestrian provisions for both sides of Urban Arterials,
Trunk Connectors, Neighbourhood Connectors and Industrial Connectors, where space
permits, a minimum 1.8m should be considered for provision.

8.11.2 Intersections

Selection and Design of Cycle Tracks (TMR, October 2019) outlines the most relevant
requirements for intersection layouts for the trunk network. This outlines suitable options for
each intersection type, in addition to retrofit examples.

A typical intersection for one and two-way cycle infrastructure and pedestrian facilities at a
signalised intersection is shown below. As per below, a 2m storage is desirable for pedestrians
and cyclists waiting to cross. This is also desirable along the entire approach and so is
adopted, however it can be reduced if constrained (i.e. tapered).
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Figure 8-13 Typical Layout at Signalised T-Intersection
Source: Figure B4.01 — Selection and Design of Cycle Tracks, TMR
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Figure 8-14 Typical Layout at Signalised 4-way Intersection
Source: Figure B4.02 — Selection and Design of Cycle Tracks, TMR

A typical roundabout configuration that accommodates cycle and pedestrian infrastructure is as
per below.
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Figure 8-15 One-Way Cycle Track and Footpath at a Single Lane Roundabout
Source: Figure B3.02 — Selection and Design of Cycle Tracks, TMR
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Figure 8-16 Two-Way Cycle Track and Footpath at a Single Lane Roundabout
Source: Figure B3.03 — Selection and Design of Cycle Tracks, TMR

Typical priority control intersections also make up part of the trunk network as part of the interim
stages. These intersections will be upgraded to roundabouts or signalised intersections in future
stages, as established in the Transport Section. For the intersecting lower order roads, it is
recommended that cyclists have priority alongside the through moving traffic. For these situations,
in addition to other lower order side roads, a treatment should be implemented with an
arrangement like below (see Figure 8-17 and Figure 8-18). The pedestrian and cyclists crossing
provisions should be constructed at the time of the intersecting/side road being constructed. Side
roads which are not part of the trunk network are not offset-able.
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Figure 8-17 One-Way Cycle Track and Footpath at Side Road
Source: Figure B2.01 — Selection and Design of Cycle Tracks, TMR

Figure 8-18 Two-Way Cycle Track and Footpath at Side Road
Source: Figure B2.01 — Selection and Design of Cycle Tracks, TMR
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8.11.3 Staging

The above cross-sections also need to consider the staging requirements for the network. Future
upgrades to road infrastructure need to be considered closely to optimise the amount of land take
and redundant infrastructure. For consistency and ease of construction (minimize construction
disruption and lower costs), the active transport infrastructure be built at the time of the trunk road
infrastructure. If this is built after travel behaviours of the residents are ingrained, it may be difficult
to encourage a mode shift to active modes.

A network-wide approach has been undertaken for establishing the active transport network at
each time horizon, so a consistent type of infrastructure is provided along each route. This is
particularly relevant for the North South Urban Arterial.

Cycle Tracks Network

With the majority of the trunk road network proposed to have cycle tracks on both sides of the
road, the following methodology has been applied for when there will be an interim stage before
the ultimate road is constructed (typical scenario is a 2-lane road that is upgraded to 4-lane road).

Interim
e Roadside 1:
o 1.5m footpath (minimum)
o 3m two-way cycle track on single side of road
o 1.5m vegetation clearance
e Roadside 2:

o No infrastructure

Separated Cycle

Footpath
o Track

15 3.0 35 35 1.5

15-16 15
+ .

Clearance ‘vak(k)wn[ Traffic Lane } Traffic Lane Jﬂwahduwn,
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Figure 8-19 Interim Staging of Active Transport Infrastructure in Verges
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Ultimate

e Roadside 1:
o Interim infrastructure remains

o Convert 3m two-way cycle track to 3m one-way cycle track to 3m one-way cycle track.
If a level edge between the footpath and cycle track is used (see Edge Treatment
Method below), there may be opportunity to redistribute some of the space for
pedestrians, if the pedestrian volumes are substantial (i.e. 2m one-way cycle track and
2.5m footpath).

e Roadside 2:
o 1.5m footpath (minimum)
o 2m one-way cycle track

o 1.5m vegetation clearance

Footpath Separdtec Cycle c . rafic La waffic Lane
0 15 S-1 5 i5 5.0 - 6.
330{TYF)

Figure 8-20 Ultimate Staging of Active Transport Infrastructure in Verges

For shared paths, it is recommended that is built in the interim on the side that will also be
applicable to the ultimate stage (i.e. Road-side 1 from above).

While the guideline does indicate a 2m minimum clearance for higher order roads, a 1.5m
clearance was adopted for the above scenarios where cycle tracks are staged. To support this,
reference has been made to the Selection and Design of Cycle Tracks Guideline (TMR, October
2019) and the clearance requirements from static objects. As shown in Table 8-4, a maximum of
1m clearance is required. In addition to this, where there is on-street parking or vehicle speeds are
above 60 km/h adjacent to the cycle track, a 1.0m separator is recommended (TMR, October
2019).

Table 8-4 Clearance Requirements for Cycle Infrastructure and Static Objects (TMR, Oct
2019)

Feature Minimum clearance Desirable clearance
One-way cycle track with no Om 1.0 m desirable for artenal
car parking adjacent roads
Parked cars adjacent to Om 0.75 m desirable
one-way cycle track
Parked cars adjacent to Om 0.40 m desirable
two-way cycle track
Bus stop, railing, crash barrier, | Refer to Austroads Guide to Road Design Part 6A Section 7.7
poles, bollards, street tree, wall
or fence
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Off-Road Shared Path

Staging for the off-road shared path has been undertaken with consideration to the timing of the
surrounding trip attractors. This includes schools, parks and open space, commercial precincts and
other community facilities (Urbis, May 2020). Where the time horizon does not show trips attractors
which would drive the need for the section of the off-road shared path, this section has been
nominated for a following period when these facilities are present. This information is outlined in
Transport Infrastructure Costings Tables.

Edge Treatment Methods

With reference to the Dutch study “Road safety of curbs follow-up research” (Ministry of
Infrastructure and Environment, March 2017) there are three typical treatments to consider for
edge treatments. A vertical edge, a gradual edge, or no edge (i.e. no vertical difference). According
to the study, it concludes that except for high vertical edges, every kerb type below is sufficient in
achieving cycle and pedestrian safety, with consideration to the following.

o Vertical edge: Can create a tripping hazard for pedestrians and cyclists. Typically, not
preferred for high pedestrian traffic (greater than 200 pedestrians per hour).

o Diagonal edge: must be sufficiently slanting to be forgiving (such as below 45 degrees but
extra research is required to confirm precise angle).

¢ No edge (no vertical difference): requires a distinctive edge by means of single line marking
and used of different materials to distinguish each path. Pedestrians are more likely to walk
on cycle track. Sighage does not contribute to more separation or safety.

e Itis noted that the research states that the preferred option is highly dependent on local
circumstances.

As such, there appears to be merit in considering a forgiving diagonal edge (below left), or no edge
with line marking and distinguishable surfacing (below right). Therefore, consider both the diagonal
edge and gradual edge treatments, and the balance between the trip hazard risk vs the conflict
risk. Remain up to date with the latest guidance on the matter. TMR’s latest guidance has 1:8
grade across 150mm on the footpath side to minimise pedal strike and reduce trip hazards.

¢ ’ § .
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Figure 8-21 Diagonal Edge and No Edge Treatment for Pedestrian Path/Cycle Track
Transition
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8.12 Adopted Active Transport Network
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Figure 8-22: Greater Flagstone PDA Adopted Active Transport Network
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8.13 Opinion of Cost of Adopted Interim and Ultimate Planning
Horizons

Rider Levett Bucknall (RLB) were engaged to develop an opinion of the cost of active transport
infrastructure to service the Greater Flagstone PDA. The quantities of active transport
infrastructure, which is located outside of the trunk road corridor, and instead within the PDA’s
linear parks were derived from the updated network plan developed as part of this study. To avoid
duplication with the costing for Parks and Open Spaces, the equivalent paths lengths have been
removed from the specific linear parks. Municipal costs for Greater Flagstone PDA were then
extracted from the RLB estimates and inserted into the Financial Offset Model per planning
horizon, the summaries of which can be found within the Schedule of Works containing within the
body of this Infrastructure Planning Background Report (IPBR).
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9 Parks and Open Space

9.1 Introduction

A key basis for the development of the Development Charges and Offset Plan (DCOP) was a
demographic study as outlined in Chapter 1. The study found:

e Greater Flagstone Priority Development Area (PDA) would be fully developed by 2066, with
54,000 dwellings and 145,000 people, and

e This is in increase in population from the 120,000 people and 50,000 dwellings anticipated in
the Greater Flagstone Urban Development Area Development Scheme.

This chapter outlines the research and consultation undertaken to review the Infrastructure
Charges and Offset Plan (ICOP, June 2020) Greater Flagstone Priority Development Area
(hereafter referred to as the ICOP) with respect to Parks and Open Space. This process involved:

¢ Consideration of the demand imposed by revised population projections, estimated using the
Desired Standards of Service (DSS) in Economic Development Queensland’s (EDQ) Park
Planning and Design PDA Guideline No. 12 (referred to hereafter as Guideline 12),

e Consideration of stakeholder input, including feedback from state and local government as
well as the development industry, and

e Consideration of emerging policy trends with respect to Parks and Open Space planning.
This chapter provides:

¢ A review of the amended population growth figures against Guideline 12 to identify Open
Space network impacts,

¢ Preliminary review of Guideline 12 standards through a comparative benchmarking
assessment to identify which standards remain valid and which may warrant updating in the
new DCOP,

e Consideration of workshop and consultation feedback on current shortcomings and areas for
improvement for this network,

¢ Development of recommendations, following this PDA specific assessment, with respect to
Guideline 12 benchmarks that remain valid and those that may benefit from updating, and

e Provision of advice on a revised Open Space Network, including sequence, innovation and
cost.

9.2 Reference Standards
9.2.1 Sampling Open Space Provision

Research on emerging practice in open space provision revealed trends toward the provision of
open space on qualitative, rather than quantitative, measures. This is discussed in further detail
below.

Therefore, acknowledging the differences between Guideline 12 and LCC DSS provision, a wider
sample of open space provision rates from other Queensland locations was taken. DSS rates used
included those from:
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¢ Brisbane City Council

¢ Redlands City Council

e Sunshine Coast Regional Council
e Logan City Council

e Ipswich City Council

e Moreton Bay Regional Council

e EDQ Guideline 12

Results of this comparison are summarised below in Table 9-1. While the categorisation, size and
description of parks in the hierarchy did vary, it was possible to categorise parks in a manner that
aligned with the Guideline 12 parks to some degree and enable an aggregate area of park
provision to be calculated.

Analysis of aggregate open space provision in benchmarked DSS served to identify the relatively
high provision of open space that EDQ Guideline 12 requires.

Emerging policy from other states3 identifying that accessibility and service provision should drive
open space design, rather than quantitative provision alone. Therefore, review started with
accessibility to derive required park numbers. By considering accessibility, development
constraints in the PDA and comparison with other DSS, an aggregate rate of provision of open
space of 3ha/1000people was considered appropriate. Key findings included:

Current DSS benchmarking in Phase 1 indicating a far high level of service than what is currently
being implemented on the ground (i.e. minimum size parks).

Catchment/accessibility analysis undertaken for all parks to determine whether additional parks
area required

Accounting for approved Context Plans only providing minimum size in contrast to the ICOP
providing a high level of service

Taking into account endorsed IMPs shows significant under-provisioning against Guideline 12 but
good accessibility.

Table 9-1 DSS Comparison

Comparison | Moreton | Redland | Logan | Ipswich | Sunshine | Brisbane EDQ
DSS Bay City City City Coast City Guideline
Regional | Council | Council | Council | Council | Council 12
Council
Aggregate 3.8 4.3 3.9 2.4 4 2.8 4.6
area
provision
ha/1000popn
33 Liveable Neighbourhoods, Western Australian Planning Commission, 2009
8 Draft Greener Places Design Guide, NSW Government Architect, 2020.
3 Guidelines for Precinct Structure Planning in Melbourne’s Greenfields, Victorian Planning Authority, 2020
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In developing recommendations, the comparison DSS parameters formed a key element of
consideration to form a view on any revisions to current open space new benchmarks. Review of
emerging state level policy identified that open space provision should be designed on user needs
and service quality taking priority over quantitative measures. This review sought to balance this
emerging practice with current policy approach by highlighting accessibility as a key driver.

9.3 Desired Standards of Service

The assessment and stakeholder discussion relating to parks and open space involved
consideration of the quantity of parks and area that would be required for the projected population
of 145,000 people, considering a revised rate of overall provision. The overall rate of open space
provision was split across the parks hierarchy at the same proportions as the existing EDQ
Guideline 12. This quantitative analysis is provided below in Table 9-2.

Table 9-2 Quantitative Analysis

Park Type Qty Area (ha)
District/major recreation parks
District recreation 10 66
City park/town square 3 2
Major recreation 5 75
Sub total 18 143
Sport parks
District sport park 9 80
Major sport park 5 90
Sub-total 14 170
Major linear park N/A 73
Sub-total N/A 73
Local parks
Local recreation park Not creditable
Neighbourhood recreation park Not creditable
Local linear park N/A 19
Sub-total N/A 122
TOTAL N/A N/A
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9.4 Review of Emerging Policy

Research into open space policy of other States in Australia provided some additional perspective
on the considerations of open space provision for the DCOP. State level policy documents were
examined published by New South Wales45, Victoria67 and Western Australia89. These policies
provided guidance and frameworks for local governments and practitioners about the provision of
open space networks. In summary, consistent themes included:

o A shift away from providing a specific quantum of land for open space, in the face of
declining land supply and increasing density.

¢ Indication that quantitative provision may work against opportunity for multiple use and
innovative solutions.

¢ Recommendations and policy that aims to provide an appropriate amount of open space to
cater for a range of community uses.

¢ Policy that facilitates delivery of a network of open space types (pocket, neighbourhood,
community, district, municipal and regional parks) that provide for a range of uses, functions
and differing levels of amenity. The open space network should provide a diverse range of
spaces that vary in size and function and responds to community needs.

e Consider accessibility based on quality of footpaths and presence of barriers in addition to
distribution of parks spatially.

¢ In some cases, advocating for co-locating schools with public open space, enabling joint use
and shared maintenance.

Policies reviewed do provide guidance on other quantitative elements of open space, such as
accessibility catchments and park size, as identified below at Table 9-3.

Table 9-3 State Policy Quantitative Characteristics

State Accessibility Catchment Park Size

Western Australia Small Open Space: 300m Small Open Space: <0.4ha
Local Open Space: 400m Local Open Space: 0.4-1ha
Neighbourhood Open Space: Neighbourhood Open Space: 1-
800m 5ha
District Open Space: 2km District Open Space: 5ha-15+ha
Regional Open Space: one or Regional Open Space: 20ha +
more geographical/social regions.

4 Open Space for Recreation Guide: Government Architect NSW. Draft for Discussion.2018

® Greener Places, Government Architect NSW. Draft for Discussion

6 Metropolitan Open Space Network Portal, Victorian Planning Authority

7 Creating liveable open space-case studies, July 2013, Dept of Transport, Planning, and Local Infrastructure
8 Liveable Neighbourhoods, Draft 2015, Department of Planning WA Planning Commission

9 Classification Framework for public open space, 2012, Department of Sport and Recreation
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State

Accessibility Catchment

Park Size

Likely to attract users from
outside any one LGA

New South Wales

Distance from dwellings:

Local open space (high density
area): 200m;

Local open space: 400m;
District open space: 2km

Regional open space: 5-10km

Local open space (high density
area): as small as 0.15ha, where
no more efficient provision
available, or opportunities for re
use of small spaces arises.

Local open space: 0.3ha min;
District open space: 2-5ha
Regional open space: >5ha

Victoria

Local network

Pocket: 200m-400m
Neighbourhood: 400m
Community: 800m
District:1200m

Regional network
Municipal: 0-5km
Metropolitan: Up to 15km

Local network

Pocket: <0.2ha
Neighbourhood: 0.2-1ha
Community: 1-5ha
District:5-15ha

Regional network
Municipal:15-50ha
Metropolitan:>50ha

This review identifies that across various policy documents, park sizes vary within a range that is
generally comparable for different park types, and with which the park sizes used in Guideline 12
are broadly consistent. An emphasis on the importance of open space provision that is tailored to
the specific community is relevant and validates the consultative process undertaken to develop

the benchmarks proposed.

9.5 Consolidation of Existing Information

The research process included consideration of park and open space locations previously
allocated in the draft ICOP, as well as locations identified in context plans and Infrastructure
Master Plans in development approvals. This review process allowed an identification of park and
open space locations that should be considered already allocated by developers and EDQ
development assessment team, when developing DCOP network maps.

Although a review of park types, quantities and sizes in IMPs was undertaken, this was not based
on a formal database of approvals, such as a formal GIS, and the assessment may have had some
margin of error.

It is also noted that while existing parks and open space may exist near the Priority Development
Area, these have not been considered as able to service the demand for parks and open space
imposed by development within the Priority Development Area.
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9.6 Review and Comparison of Adopted Demographics

Initial investigation, prior to engagement with stakeholders involved preliminary comparison of
current infrastructure to be provided under the ICOP with that required by the projected population
for 2066, as determined by the SGS Demographic analysis.

Table 9-4 below summarises this comparison. It should be noted that EDQ Guideline 12 was used
to make these comparisons. The process of recommending park quantities, areas and locations
was the result of a PDA specific benchmarking process identifying specific options for this PDA.

Table 9-4 Demographic projection requirements10

Park type ICOP Projected requirement
Land area (ha) Qty Land area Qty
(ha)

District recreation 110 11 72-145 9.6 -14.5
District sport 103 8 109-174 7-15
Major sport park 110 4 73-145 6
Major Recreation Park 105 5 72.5-145 7
(Regional Park and garden)
Major linear 94 5 72-159 -
Local linear 74 29 29-116 -

This initial measure indicated that:

e For the projected 145,000 people living in the Greater Flagstone PDA, the existing ICOP may
have undersupplied marginally in quantity of sport and recreational parks

o District sport parks had been undersupplied in area

e Linear parks accounted for approximately 28% of total open space under the ICOP, however
exceeded the minimum requirement sought by Guideline 12.

9.7 Stakeholder Engagement

A key requirement of the DCOP process was collaborative engagement between EDQ and other
key stakeholders. For Parks and Open Space network, key stakeholders included Logan City
Council and development industry participants. The purpose of this engagement was to consider
the needs of other parties involved in delivery of the network. In addition to ad-hoc discussions, two
key workshops between EDQ and Logan City Council were undertaken as outlined below

10 These are requirements projected to be required based on the SGS demographic analysis. Recommendations proposed for the
DCOP were derived from these projections, as well as by forming a considered view based on discussions with stakeholders and
emerging policy.

Greater Flagstone Priority Development Area - Technical Report — July 2022 Page 157



¢ Workshop 1, 30 January 2020: A workshop to introduce findings of initial investigation of
projected demand for parks and open space and comparison with the network previously
anticipated.

o Workshop 2, 12 March 2020: A workshop to present recommended network changes, based
on feedback from participants of Workshop 1. Feedback received included:

o Park embellishments can play a role in significant cost burden to Council, including
through expensive maintenance. Additionally, they can contribute to considerable
charges credits to developers. Feedback sought the consideration of limits to
embellishment to minimise risk of such costs,

o Agreement that sports park provision should be increased,
o Highlighting that demand for open space in the PDA should be met within the PDA,

o Co-location of parks and community facilities, such as schools could be considered,
with caution. DSS for each type of infrastructure would need to be met, and recreation
parks may be more suitable than sports parks,

o The minimum size of Neighbourhood Recreation parks should be considered for
revision, from 0.5ha to 1ha. This may provide for improved efficiency and value,

o Local recreation parks were encouraged not to be eligible for credits. This was noted,
and the current ICOP does exclude these from being creditable, and

o Linear parks were noted as being a product of topography and constraints, and
therefore reconsideration of how they are assessed and credited was suggested. A
rate of provision may be inappropriate, and reconsideration of how they are credited is
required, to avoid potentially substantial credits for land that may not otherwise be
developable.

Ongoing engagement on the outcomes of the analysis has occurred to ensure the DCOP
provisions as presented in this IPBR report are consistent with the intent of the PDA and aligned
with stakeholder requirements.

9.8 Innovation by Design

Innovation by design as previous defined includes approaches using proven, currently available
technologies and/or construction methods to achieve innovative outcomes. These innovations
currently exist within the Australian context of urban development and can be readily implemented
within the Greater Flagstone PDA.

Design Innovations enable new development and infrastructure in each PDA to showcase already
tested innovations that are progressing to business as usual in other locations. These innovations
require the development industry’s desire to showcase leading design innovations as part of new

urban development. Refer to Section 9.13 for innovation case studies.

9.8.1 General Observations

Engagement with stakeholders indicated an aspiration for innovation in design across all park
types and noted that the co-location, or close proximity, of parks and community facilities is
acceptable when agreements regarding the management of facilities is reached. It is also noted
that:
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e Sharing of public open space and school facilities was identified as an emerging trend in
policy,

e Stakeholders’ desire to ensure that if public open space and community facilities were to
share space, that appropriate facilities and area for both users is accommodated is
compatible with emerging trends to provide open space in qualitative rather than quantitative
ways. By carefully considering how close proximity to co-location benefits each interest, and
imposes some limitations, it is necessary to take a qualitative and tailored approach, and

¢ Close proximity and/or co-location can inherently leverage active travel infrastructure and
quality of transport routes.

9.8.2 Innovation Case Studies

The below provides a list of Design Innovations that currently exist within Australian urban
communities. These innovations provide examples of locations that have implemented these
innovations in place of BAU infrastructure and provide developers, landowners and local
governments with on the ground outcomes that they can duplicate in the local context of Greater
Flagstone.

Developers are encouraged to implement one or more of the Design Innovations in consultation
with EDQ and local government and help progress these innovations to business as usual.

9.8.3 Urban Water Infrastructure

‘Water Squares’ such as the one in Benthamian,
Rotterdam, have established a new benchmark for
innovation in open space design. During heavy rainfall
events these squares fill up in a controlled manner, acting
as water storage by collecting runoff, and preventing
flooding in surrounding streets. Water then drains away
into surrounding permeable surfaces or the nearby river,
while during dry periods they act as a multi-purpose
recreational space. The success of Rotterdam’s Water i |
Square is largely the result of the high degree of public Image sourced: Publicspace.org
consultation during the design phase. The outcome _

resulting in an attractive and innovative solution for water ~ Figure 9-1 Example of urban
in a built-up urban environment. water infrastructure

Other examples of efficient water infrastructure are green roofs and multifunctional water storage
carparks. They help to regulate and disperse the intensified water cycle process that is the product
of highly urbanised environments. In Australia this process is referred to as, Total Water Cycle
Management (TWCM) and is being implemented in areas such as Moreton Bay.

Key considerations

As the square transforms into a temporary water tank during rainfall events, appropriate safety
barriers and structures need to be installed in the urban space. Information on the dual function
and potential risks associated with the space during rainfall events also needs to be part of the
interpretation of the space and its signage.

Implementation recommendations

High: TWCM comes in various forms from urban spaces, open spaces and streetscapes. Options
for these solutions require significant engagement with local government as the ultimate owner and
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manager of the asset. State government subsidies, capital incentives and urban capacity
limitations have proven effective in achieving adoption of water sensitive infrastructure.

Ownership and operation

As part of the public realm, they are owned and managed by local governments. The Benthamian
Square was a government funded project, which is managed by the local council. Opportunities
exist to incorporate TWCM within urban spaces and streetscape construction by developers,
however this requires asset design beyond BAU and the acceptance of all parties.

Procurement complexity

High: Installation may form part of a TWCM solution for a location or site that is constructed by a
developer. Operation and ongoing maintenance would remain with local government. Subject to
local government policy position and budget allocation.

Further information

¢ Orion Lagoon, Springfield Central: https://www.brisbanekids.com.au/orion-lagoon-robelle-
domain-parklands/

e Square, Rotterdam: https://www.publicspace.org/works/-/project/h034-water-square-in-
benthemplein

e Green Roof Initiative, Rotterdam: https://www.resilientrotterdam.nl/en/initiatives/qreen-roof-
harvests-1

o TWCM, Moreton Bay:
https://www.moretonbay.gld.gov.au/files/assets/public/services/publications/planning-
strategies/twcm-strateqy.pdf

9.8.4 Co-location of Open Space

Co-located open space that integrates schools, community facilities and or infrastructure such as
wetlands/flood storage provide dual use and maximise land assets. Through co-location, or
proximity, frequency of park use is increased and a reduction in land consumption is achieved.
Proximity and/or co-location of open space to community facilities and services, can increase the
frequency of active transport and enhance the lifestyle of the local community.

Key considerations

This approach requires acceptable agreements
between local government, state government and
service authorities for the management of open space
assets and a shift in policy to accept shared uses and
at times encumbered land (e.g. land subject to
inundation). Sharing of public open space and school
facilities is an emerging trend in Queensland and PDA
stakeholders are keen to ensure that if open space
and community facilities co-locate appropriate area for
each user is accommodated. Acknowledging the focus
is on providing quality open space and user

- . Image sourced: Central Road Drysdale
experience, rather than a quantity of land. Due to the Developer Contributions

proximity or overlapping of open space requirements,
co-location benefits for each interest must be protected Figure 9-2 Landscape Masterplan
via a tailored approach.
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Implementation recommendations

High: Opportunities for co-location and shared use facilities should be implemented across all PDA
as part of an integrated planning approach. The social, environmental and economic benefits to co-
located open space and facilities is widely acknowledged as a sustainable approach to urban
development and growth area planning and is used broadly in other Australian states.

Ownership and operation

Public open space, infrastructure and community facilities are owned by a combination of local and
state governments and service authorities. Land and developer contributions are required to
ensure the provision of adequate open space based on population projections. Ownership and
ongoing operational costs will remain with government.

Procurement complexity

Low: Public open space is required to support a growing community within a PDA. Opportunities to
co-locate open space and facilities including infrastructure, provide numerous community benefits.
Land and financial contributions will be required from developers through the DCOP.

Further information

o Central Road Drysdale Draft Developer Contributions Plan, Drysdale, Victoria:
https://www.geelongaustralia.com.au/common/public/documents/amendments/8d71f19e754
€98

9.8.5 Adventure Playgrounds

These facilities increase the time children spend in unstructured play outdoors and in nature. It is
founded on the understanding that unstructured play outdoors - nature play - is fundamental to a
full and healthy childhood.

Through co-location, or proximity, frequency of park use is increased due to the ease of use and
access to these facilities.

There is a strong awareness of the benefits of children’s contact with nature and it is ever growing.
These benefits include:

e Developing strong connections with nature.

e Engaging and enchanting children in outdoor play for longer periods of time.
e Improving overall wellbeing.

o Developing physical literacy.

o Keeping children physically and mentally active.

¢ Increasing resilience.

o Building risk assessment awareness.

e Growing social and emotional capacities.

¢ Enabling problem solving skills to develop.
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Key considerations

Many organisations are embracing the idea of developing nature play spaces within their setting.
This could be in a local park, school grounds, church grounds, early childhood centre or a
kindergarten, sports club or community centre.

Appropriate planning helps create cohesive and connected communities that support children’s
outdoor free play and independent mobility and contribute to the physical and psychological health
of neighbourhoods. Good design enables safe movement through and between areas and
provides varied spaces to gather, walk and play in.

Implementation recommendations

High: Opportunities for creation of Adventure Playgrounds should be implemented across all PDA
as part of an integrated planning approach for other communities’ outdoor facilities. The social, and
environmental benefits to implementing these facilities is widely acknowledged as a sustainable
approach to urban development and growth area planning

Ownership and operation

Developer contributions can be collected in areas immediately surrounding facilities to contribute to
capital costs, however nexus should be clearly defined given ability of activity to draw users from a
district/Sub-Regional community. Ownership remains with local government along with ongoing
operational costs.

Procurement complexity

Low: Installation may form part of a district or Sub-Regional level park within a PDA subject to
local government catchment requirements for recreational facilities. Construction and installation
may be required by a developer or through the DCOP as part of district park facilities.

Further information

e https://www.natureplaygld.org.au/

o Example of successful implementation and development:
https://www.natureplayqgld.org.au/places/underwood-park

9.8.6 Smart Sports Precincts

These facilities optimise ease of use and interaction of users, ensuring that community
engagement and use is increased over typical sports fields. Through co-location, or proximity,
frequency of other communities’ facilities use is increased

Components that differentiate Smart Sports Fields to typical Sports Fields are LED lighting
combined with booking and locking systems:

o LED Lighting - Carseldine Village has installed leading edge LED lighting technologies in its
parks, public areas, roads, sports fields and courts, including 14 light towers. The choice of
highly efficient LED lighting will provide the local sporting clubs with substantially lower
electricity costs, better lighting, and longer life luminaires.

e Smart remote lighting control - Carseldine Village has integrated eSwitch technology into The
Green. eSwitch, developed by an entrepreneurial start-up business in Southeast Queensland
and is quickly becoming a market leader in remote sports lighting control systems, enabling
sports clubs and associations to securely, safely and sustainably control their sports field
lights via their smart phones.
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¢ Integrated booking, lighting and smart remote locks - The Green also uses the BrightSport
booking app, developed by eSwitch in partnership with the Queensland Government. This
system benefits the sporting clubs, facility managers and users by making the facilities more
accessible, convenient to book and enables better utilization and asset management. EDQ
facilitated end-to-end digital hiring system that’s revolutionary. Combining smart locks, which
uses Bluetooth technology, allows people to make end to end bookings through the
BrightSport App. This means a user can Book, Pay and Play.

Key considerations

Many organisations are embracing the idea implementing smart technologies into sporting fields. It
should also be considered that the expansion of these technologies to other services and the co-
location of other community facilities within the surrounding precinct, this could be in a local park,
school grounds, church grounds, early childhood centre or a kindergarten, sports club or
community centre.

Appropriate planning helps create cohesive and connected communities that support children’s
outdoor free play and independent mobility and contribute to the physical and psychological health
of neighbourhoods. Good design enables safe movement through and between areas and
provides varied spaces to gather, walk and play in.

Implementation recommendations

High: Opportunities for creation of Smart Sports Precincts should be implemented across all PDA
as part of an integrated planning approach into other community outdoor facilities. The social,
environmental and health benefits to implementing these facilities is widely acknowledged as a
sustainable approach to urban development and growth area planning

Ownership and operation

Developer contributions can be collected in areas immediately surrounding facilities to contribute to
capital costs, however nexus should be clearly defined given ability of activity to draw users from a
district/Sub-Regional community. Ownership remains with local government along with ongoing
operational costs.

Procurement complexity

Medium: Installation may form part of a district or Sub-Regional level sport fields within a PDA
subject to local government catchment requirements for recreational facilities. Construction and
installation may be required by a developer or through the DCOP as part of district park facilities.

Further information

o EDQ has recently delivered the following at Carseldine Village ‘The Green Sports precinct’
https://www.carseldinevillage.com.au/village-information/the-green/

9.9 Sequencing Strategy (Interim and Ultimate)

Indicative sequencing of open space has been determined having regard to:

e Population projections and the timing of when population benchmarks are likely to be
reached

¢ A balanced delivery of park typologies and uses in line with the DSS
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¢ This ratio of delivery is often organically achieved and controlled through the context
planning approval process and the construction delivery phasing determined through
conditional development approvals

e The projected areas of population density and establishing what catchments within the open
space network will be most utilised

¢ The surrounding road network, acknowledging that access to the site will need to be
provided before parks can be operational

e Areas with topography restrictions and access constraints may trigger earlier, indirect park
location sequencing.

9.10 Sequencing and Geographical Analysis

Open space provisions have been forecasted for each timeline horizon, based on the forecasted
population requirements. This is intended to ensure the park infrastructure is always delivered to
meet the current population requirements, as a minimum.

Parks and open space are types of infrastructure that generally reflect development of land, and
therefore demand, in close sequence. Applicants provide Open Space Master Plans, with agreed
rates of park provision for their development, and after that, Plans of Development that reflect
these.

When acting upon approvals, the design and embellishment of a park is agreed by compliance
assessment, and delivery is typically required to occur as lots are developed so that open space is
provided to meet expected demand. In this way, locations and numbers of parks are confirmed by
approvals, and design is confirmed post-approval. This particularly works in large self-contained
developments.

Under more fragmented ownership, additional coordination by assessment managers will be
required to ensure conditions of approval requiring delivery of trunk parks considers demand. Co-
ordination is also required to ensure that open space supply occurring in other developments is
also considered to ensure the overall open space infrastructure is delivered in compliance with the
timeline horizon requirements, for the Greater Flagstone PDA.

9.11 Network Analysis and Changes

As a result of all the background research, stakeholder engagements, benchmarking and testing,
able 35 provides the adopted network for parks and open space, specific to the Greater Flagstone
PDA. Figure 9-3 provides mapping of adopted parks and open space.
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Table 9-5 Adopted Parks under DCOP

Park type DCOP Difference compared to
ICOP11

Qty Area (ha) Qty Area (ha)

District/major recreation parks s

District recreation 11 56 No change -54
City park/town square 7 2 -1 N/A
Regional recreation 5 50 No change -55
Sub total 23 108 -1 -109

Sport parks

District sport park 9 91 +1 -34
Regional sport park 4 60 No change -50
Sub-total 13 151 +1 -114
Major linear park 5 73 N/A N/A
Sub-total 5 73 N/A N/A
Local parks

Neighbourhood recreation park 143 103 N/A N/A
Local linear park N/A 0-73 N/A N/A
Sub-total N/A 176

TOTAL N/A 514.5 -4 -127.5

9.11.1 Policy Changes
Key departures from EDQ Guideline 12 DSS include:
o Consideration of accessibility rather than a population as a driver for park quantities

o Accessibility of each park type was mapped across the PDA to derive numbers of park,
considering benchmarking against other Local Government Areas and emerging policy

Park size was derived by considering the parks and areas anticipated in endorsed IMPs as well as
considering benchmarking against other Local Government Areas and emerging policy.

11 Difference highlights the proposed change relative to the draft ICOP. For example, 1 additional regional recreation park is proposed
under the DCOP.
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9.11.2 Design Changes

The following principles would contribute to high quality and holistic open space outcomes for the
PDA. Elements could be implemented regardless of the ultimate quantities and areas achievable in
practice.

¢ Build a greater network connection of open space. Consideration of how parks fit within a
greater network will increase pedestrian and environmental movements and increase
efficiencies in maintenance and asset protection. This should also include Nature Play
Spaces within the network of parks. Consider proximity of parks with schools. The
efficiencies of children being able to visit parks during and outside of school hours, whether
for sport or recreation reduces travel time, risks to children on streets and promotes a
healthy, active lifestyle. The nearby association between schools and parks can contribute to
passive surveillance and safety,

o Ultilise park spaces for natural permeation. Parks and landscape are the biggest asset our
urban environment has for controlling water scouring waterways, by absorption of water
flows. This also provide passive irrigation of parks,

¢ Limiting embellishments for creditable parks. Codifying limits would ensure EDQ and Council
are receiving a fair value of open space amenities and facilities for the credit amounts and
minimising the maintenance burden. Codification should seek that quantity and quality of
park embellishments should be commensurate with the overall size of the park, and

o Parks to follow natural features in the landscape. Identifying natural creek lines, valleys,
ridges or conservation areas that may accommodate recreational parks adjacent could
increase the greater value of the park space and of habitat and environment. Reduced
fragmentation may benefit maintenance costs.
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9.12 Adopted Parks and Open Space Network

Department of State Development, Infrastructure, Local Government and Planning

Figure 9-3 Greater Flagstone PDA Adopted Parks and Open Space Network
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9.13 Opinion of Cost

Rider Levett Bucknall (RLB) were engaged to develop an opinion of the cost of parks and open
space infrastructure to service the Greater Flagstone PDA. The quantities of parks and open space
infrastructure were derived from the updated network plan developed as part of this study.
Municipal costs for Greater Flagstone PDA were then extracted from the RLB estimates and
inserted into the Financial Offset Model per planning horizon, the summaries of which can be found
within the Schedule of Works containing within the body of this Infrastructure Planning Background
Report (IPBR).
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10 Community Facilities

10.1 Introduction

A key basis for the development of the Development Charges and Offset Plan (DCOP) was a
demographic study outlined in Chapter 1. The study found:

o Greater Flagstone would be fully developed by 2066, with 54,000 dwellings and 145,000
people.

e This was in increase in population from the 120,000 people and 50,000 anticipated in the
Greater Flagstone Urban Development Area Development Scheme.

This chapter outlines the research and consultation undertaken to review the Infrastructure
Charges and Offset Plan (ICOP, June 2020) Greater Flagstone Priority De