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INTRODUCTION

GENERAL

The Urban Land Development Authority (ULDA) is currently preparing a development application
for the proposed next stage of development, referred to as Area E2, within the Fitzgibbon Urban
Development Area (UDA). This report, prepared by WRM Water and Environment, presents the
results of hydrologic and hydraulic modelling studies undertaken to assess the impacts of the
proposed development on flood behaviour and stormwater runoff.

1.2 SITE DESCRIPTION

The proposed Area E2 development is located within the Department of Communities land and
ULDA land to the north-west of Area E1 and stages 1 to 4 of the Fitzgibbon Chase development
as shown in Figure 1.1. Appendix A shows the proposed lot layout for the Area E development.
The Area E2 development covers an area of about 9.89 ha (excluding the bus way corridor) and
consists of 90 urban residential allotments (5.30 ha), park/open space (0.60 ha), and new road
reserves (3.99 ha).

1.3 ADOPTED ASSESSMENT CRITERIA AND DESIGN OBJECTIVES

1.3.1 Flooding

The impacts of full development of the UDA and development of stages 1 to 4 of the Fitzgibbon
Chase only were investigated in detail in a previous study (WRMa, 2009) which developed a
TUFLOW two-dimensional hydraulic model of the entire UDA. That study proposed a suite of
flood mitigation infrastructure options to ensure no adverse impact on flood levels on adjoining
or downstream properties. Since the completion of the full development study, the following
development features have been investigated using the TUFLOW model:

e Relocation of a footbridge crossing along Fitzgibbon Drain (WRMb, 2009); and
. The Area E1 development (WRMc, 2009).

The flood impacts of the proposed Area E2 development on design flood levels was assessed for
the 100 year Average Recurrence Interval (Q100) event using the TUFLOW hydraulic model
incorporating the above development features. The Q100 water level impact of the
development was assessed along Cabbage Tree Creek, Fitzgibbon Drain and Carseldine Drain
across the UDA site. Note that the future Roghan Road crossing of Carseldine Drain, to the
north of the E2 development, was not included as part of the Area E2 development.
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The modelled peak water levels including stages 1 to 4 of the Fitzgibbon Chase, Area E1 and
Area E2 developments were compared with existing (pre Fitzgibbon UDA development)

conditions to ensure the development resulted in no adverse flood impacts on adjoining
properties.

1.3.2 Stormwater

Development within the Fitzgibbon UDA will be designed to meet current best practice design
objectives for Water Sensitive Urban Design (WSUD), including management of stormwater
quantity and quality, as well as source substitution for non-potable water supply.

Current WSUD design objectives for stormwater management are provided in the South East
Queensland Regional Plan Implementation Guideline No. 7: Water Sensitive Urban Design (DIP
2008). The design objectives include:

e A stormwater quality management design objective. This objective requires the
following reductions in total load of key stormwater pollutants discharging from the
site, compared to untreated stormwater runoff:

- 80% reduction in total suspended solids,
- 60% reduction in total phosphorus,

- 45% reduction in total nitrogen, and

- 90% reduction in gross pollutants.

o A frequent-flow management design objective. This objective requires the first 15 mm
of runoff from impervious surfaces (for sites with > 40% imperviousness) to be
captured and managed to minimise the impacts on downstream ecosystems
associated with the increased frequency of runoff from impervious surfaces.

. A waterway stability management design objective. The objective aims to protect
downstream waterways from increases in in-stream erosion by ensuring that the peak
1 year ARI stormwater discharge from the site to the receiving waterway is not
increased by the proposed development.

A MUSIC model has been developed to ensure that load reduction targets for the development
can be achieved.

Stormwater treatment measures (STMs) for the development have been proposed to achieve
these management design objectives including rainwater tanks, sediment traps, trash racks,
grass swales, bio-retention cells, detention basins, and flow dissipaters. Stormwater harvesting
alternatives for the development are being investigated as part of a separate study.
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Figure 1.1 Area E Locality Map and TUFLOW model configuration
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FLOOD IMPACT ASSESSMENT

21 METHODOLOGY

The impacts of the proposed Area E2 development were assessed using the hydrologic and
hydraulic models originally developed for the assessment of flood impacts for stages 1 to 4 of
Fitzgibbon Chase and the overall development of the UDA. Full details of the development and
calibration of the models are documented in the following report:

Flood and Stormwater Management Studies for the Fitzgibbon Development Scheme, Ref.
0541-01-G [Rev 1] dated 24 July 2009.

For the assessment of flood impacts due to Area E2 development it was assumed that stages 1
to 4 and Area E1 of the Fitzgibbon Chase and the Roghan Road landfill detention basin (DB1)

were constructed prior to construction of Area E2. A proposed footbridge crossing of Fitzgibbon
Drain was also added to the model (WRMb, 2009)

The model was run for the 100 year ARI flood event for five storm durations including the 60,
90, 120, 180, and 270 minute duration storms to the determine the impact of stages 1to 4 of
Fitzgibbon Chase plus Area E compared with existing conditions (pre Fitzgibbon UDA) on peak
flood levels at 37 reporting locations within the study area. The reporting locations are shown in
Figure 2.1.

2.2 MODEL CHANGES

The TUFLOW model including stages 1 to 4 and Area E1 of the Fitzgibbon Chase development
(WRMc, 2009) was modified to include the proposed Area E2 development. The following
changes were made to the model within the Area E2 footprint:

e The Manning's 'n' was modified from 0.035 for open areas and 0.10 for vegetated
areas to 0.025 to reflect the improved drainage efficiency within the developed area;

° The initial and continuing losses were modified from 15 mm and 2.5 mm/hr,
respectively to 6.6 mmand 1.0 mm/hr. This corresponds to a change in
imperviousness from 0% to 60%.

*  The existing landform was modified to include the expected fill extent based on
preliminary advice from the project civil engineers (drawing no SK48 rev P3, Precinct
four - Fill and Excavation Plan Sheet 1 to 3; dated October and November 20009).
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Figure 2.1 Pre-Development 100 year ARI Flood Extent and Reporting Locations, Fitzgibbon UDA
site (from WRM,2009a)
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The following flood mitigation measures are also proposed as part of the Area E2 development
(see Figure 1.1):

. Temporary excavation of an existing informal bund down to the surrounding ground
level of about 8.7 m AHD along part of the Roghan Road easement between Area E2
and Telegraph Road; and

* The construction of a levee (Le_3 from report no. 0541-01-G [Revl]) along the
powerlink easement boundary between the Roghan Road easement and the Bill
Brown sports fields. Note that this levee is located wholly within the Department of
Communities land.

The proposed excavation sufficiently improves drainage along Carseldine Drain to ameliorate the
impacts of filling assoclated with the Area E2 development. The proposed levee prevents any
additional water from flowing towards Telegraph Road.

2.3 100 YEAR ARI WATER AND VELOCITY LEVEL IMPACTS

Table 2.1 shows the 100 year ARI flood level impacts of the proposed Area E2 development at
37 reporting locations within the TUFLOW model study area {see Figure 2.1).

The results of the flood modelling show that development of Area E2 does not increase 100 year
ARI water levels compared with predevelopment conditions except at reporting locations
CARS_03, CARS_04, and CARS_05, where the proposed levee increases water levels along
Carseldine Drain between the Bill Brown Sports Field and the Roghan Road Land Fill by up to
0.19 m compared with pre-development conditions. Water levels adjacent to Telegraph Road
along the northern side of the proposed levee and the Bill Brown Sports field are reduced by up
to 0.09 m,

The peak flood velocities will increase by up to 0.3 my/s and absolute velocities will be upto 0.8
m/s along Carseldine Drain between CARS_03 and CARS_05. The wide flow width and flat slope
of the drainage path ensures that the increases in velocity do not impact significantly on the
erosion potential along this reach of Carseldine Drain.
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Table 2.1 Area E2 Development Conditions TUFLOW Model 100 yr ARI Flood Levels and 100 yr ARI
Flood Level Impacts

Reporting o egBbon Criss Sgss ToFara” 1007 AR Water
Location  Pre-Fitzgibbon UDA E1l and E2 Developm Conditions LAV hpacts ()
CARS_01 11.65 11.65 0.00
CARS_02 9.55 9.55 0.00
CARS_03 9.24 9.43 0.19
CARS_04 9.08 9.19 0.11
CARS_05 8.58 8.66 0.08
CARS_06 9.19 9.10 -0.09
CARS_07 9.15 9.09 -0.06
CARS_08 9.15 9.08 -0.07
CARS_09 8.01 8.00 -0.01
CARS_10 7.47 7.47 0.00
CARS_11 5.96 5.95 -0.01
CTC_01 15.48 15.48 0.00
CTC_02 14.47 14.47 0.00
CTC_03 14.37 14.37 0.00
CTC_04 13.71 13.71 0.00
CTC_05 12.65 12.65 0.00
CTC_06 12.50 12.50 0.00
CTC_07 12.38 12.37 -0.01
CTC_08 12,11 12.10 -0.01
CTC_09 11.56 11.55 -0.01
CTC_10 10.31 10.30 -0.01
CTC_11 9.26 9.25 -0.01
CTC_12 8.69 8.69 0.00
CTC_13 5.95 5.94 -0.01
CTC_14 4.69 4.69 0.00
CTC_15 3.90 3.87 -0.03
FITZ_01 11.77 11.73 -0.04
FITZ_02 10.62 10.56 -0.06
FITZ_03 11.90 10.89 -1.01
FITZ_04 10.47 10.46 -0.01
FITZ_05 10.46 10.45 -0.01
FITZ_06 10.46 10.44 -0.02
FITZ_O7 10.44 10.43 -0.01
FOX_01 9.78 10.36 0.58
FOX_02 9.76 10.33 0.57
FOX_03 9.71 10.25 0.54
FOX_04 9.70 10.25 0.55

* The 100 year ARl water levels in this table must not be used to determine

development fill levels.

10
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STORMWATER MANAGEMENT

3.1 OVERVIEW

The stormwater management plan for the site includes the following:

*  Anoutline of the design objectives for the proposed stormwater treatment system;

. Descriptions and preliminary sizing of the Stormwater Treatment Measures (STMs)
proposed for the operational phase of the development;

. Quantitative modelling to demonstrate that the treatment system will meet relevant
performance criteria for stormwater quality management and frequent flow
management;

. Description of erosion control management measures for waterway stability
management.

The proposed stormwater management strategy includes the use of road-side bio-retention pods
within the road reserve that will replace conventional gully pits. Runoff from allotments
(including roof, overflows from rainwater tanks, and ground), road, and faotpaths will drain
overland for collection and treatment within the bio-retention pods. Stormwater will be conveyed
to underground stormwater pipes within the bio-retention pods either through the filter media
and sub-surface drainage or the overflow riser pipe.

The ‘MUSIC’' model for urban stormwater improvement conceptualisation (CRCCH, 2005) was
used to assess the un-mitigated and mitigated runoff quality from the developed area on the
site, and determine the performance of the proposed stormwater treatment system.

3.2 PROPOSED STORMWATER TREATMENT TRAIN

Figure 3.1 shows indicative stormwater catchments for the development site. These
catchments are indicative only and are based on the most current available layout. The exact
catchment boundaries and location of STMs will be determined during detailed design. The
following water sensitive urban design principles will be included in the proposed development:

. Road side bio-retention pods will be constructed within road reserve. The pods will
treat road, roof, and lot runoff from the development site;

*  Appendix D shows a typical cross section of the bio-retention pods. Bio-filtration of
stormwater flows will be treated through the following layers:

— A 150mm deep drainage layer with particles between 10 and 15mm in diameter
in the base of the basin. Slotted 90 mm PVC pipeat L5 m spacing {max) wili be
layed within this layer and connected to the underground pipe network,

— A 150mm deep sand transition layer placed over the drainage layer.

11
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— A 500mm deep growing medium of sandy loam placed over the transition layer.

- Smallflows entering the basin will percolate into the gravel/sand layer, with
sediment and nutrients being removed in the process. It was assumed that the
underilying soil is impermeable when undertaking the water quality modeiling.

—  Once flows exceed the hydraulic capacity of the bio-iltration layer, flows will fill
the basin and discharge (via a riser pipe at an extended detention depth of 0.2
m above the filter media surface) to the underground pipe network to the
discharge location at the downstream boundary of the developed area.

. A sediment forebay installed upstream of all bio-retention pods will remove coarse
particles prior to discharge to the bio-retention pods.

. Where possible, runoff from impermeable surfaces should be directed to adjacent
gardens and grassed areas (e.g. driveways, footpaths, small car parks, paved area, car
wash areas).

. Runoff from Roghan Road will be treated within bio-retention pods located in the
centre median strip, similar to the current design in stages 1 to 4 of Fitzgibbon Chase.

Note that treatment measures for the south-eastern portion of super lot 1003 were accounted
for as part of the Area E1 application.

12
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Indicative Stormwater Sub-Catchment Areas - Area E2
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Requirements for source substitution are provided in the South East Queensland Water Strategy
(QWC 2008) which requires all new dwellings to provide 70,000 L per year from alternative {non-
grid) water sources. This can be achieved either by instailing lot-based rainwater tanks, regional
rainwater tanks, or other stormwater harvesting methods. If large scale stormwater harvesting
is implemented on the site, individual lot rainwater tanks will not be required. Stormwater
management of the site for this study was assessed with and without individual lot rainwater
tanks. Additional bio-retention area was used to compensate for the case without rainwater
tanks.

For the case with rainwater tanks, all dweliings will collect runoff from roofs. Detached dwellings
will have a minimum total rainwater tank capacity of 5 kL. Each attached dwelling will have a
minimum total rainwater tank capacity of 3 kL provided either as individual tanks for each
dwelling, a single tank of equivalent volume for each building complex, or a regional tank of
equivalent volume connected to multiple complexes. A demand of 0.326 kL per day per
dwelling was assumed from each tank for modelling purposes. Possible water uses include non-
potable indoor use such as toilet flushing and laundry, as well as outdoor use such as irrigation
and car washing.

3.3 WATER QUALITY MANAGEMENT DESIGN OBJECTIVES

3.3.1 Construction Phase

Table 3.1 shows pollutants identified by BCC (2003) as being generated during a development’s
construction. Measures will be taken during the construction phase to ma nage each of these
pollutants. An erosion and sediment control plan will be developed as part of the operational
warks approval.

Table 3.1 Pollutants Typically Generated During the Construction Phase

Pollutant Sources

Paper, construction packaging, food packaging, cement
bags, off-cuts

Unprotected exposed soils and stockpiles during
earthworks and buiiding

Hydrocarbons  Fuel and oll spills, leaks from construction equipment
Cement slurry, asphalt prime, solvents, cleaning agents,
wash waters (eg from tile works)

Litter

Sediment

Toxic Materials

pH Altering
Substances

3.3.2 Qperational Phase

Table 3.2 presents the site runoff ioad based design objectives for the operational phase of the
development.

Acid sulfate soils, cement slurry and wash waters

14
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Table 3.2 Operational Phase Site Runoff Parfermance Criteria

Parameter Parcent Reduction (%)
Suspended Sclids ' 80
Total Nitrogen 45
Total Phospharous 60
Gross Pollutants 90

The percent reductions given in Table 3.2 are the target reductions for com paring mitigated site
conditions with unmitigated site conditions. The treatment train selected for the proposed
development will ensure design objectives are met for all pollutants.

34 MUSIC MODELLING

3.4.1 Methodology

Assessment of mitigated post-development site runoff water quality was undertaken using the
'‘MUSIC' water quality model (CRCCH, 2005). Suspended solids, total nitrogen and total
phosphorus concentrations were estimated with the Brisbane City Council (BCC) MUSIC model
runoff generation parameters. Baseflow and stormflow concentration parameters were adopted
from BCC (2003) and IEAust (2006).

Two separate analyses were undertaken to ensure that the proposed development met the
water quality objectives. First, the MUSIC model was used to calculate the bio-retention area
required for one hectare of each land use category (i.e. road, roof, and lot) to meet the
stormwater quality management design objectives. The bio-retention area was then factored
based on the actual area of each land use category within each of the 21 sub-catchments
across the development. A check against detailed MUSIC models of two individual sub-
catchments indicated that the simplified methed based on factory areas provided a similar
result.

MUSIC models were then prepared for the entire Area E2 site with and without rainwater tanks.
The MUSIC model was used to check that the total bio-retention areas calculated using the unit
area (first) method ensured water quality objectives were met for the downstream receiving
waters. Adopted MUSIC parameters are provided in Appendix B.

Tables B1 and B2, Appendix B, show the adopted MUSIC source nade rainfall-runoff and
poltutant concentration parameters, respectively. These parameters are either default model
parameters (CRCCH, 2005) or were sourced from BCC (2003) and GCCC {2006). Table 7in
GCCC (2006) provides mean stormwater flow pollutant concentrations for roof, road and other
impervious/pervious areas within a residential area. Mean base flow pollutant concentrations
and standard deviations given for residential use areas (BCC, 2003) were applied to road areas.

Routing was not used in any drainage links.

3.4.3

Figure C1, Appendix C shows the MUSIC mode! configuration used to assess the unit area
mitigated post-development site runoff quality. A bio-retention pad node, two tank nodes, and
one GPT node were added to the model. These nodes represent the treatment nodes that will

15
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treat runoff from the development site. The proposed GPTs, in the form of a sediment forebay
installed on the inlets into the bic-retention area were modelled as a single GPT node.

When determining the bio-retention area required for roof with rainwater tanks it was assumed
that half of the residential roof areas are connected to tanks. The remaining roof area bypasses
the rainwater tanks to the GPT and bio-retention pod.

+. Table 3.3 shows the properties adopted for modelling the sediment forebay area.

* Table 3.4 presents the properties adopted for modelling of rainwater tanks. A capacity of
5 kL and 3 kL was adopted for each single dwelling and multiple dwelling lot, respectively.

¢ Table 3.5 shows the properties adopted for modelling the bio-retention ped. The bio-
retention component will be planted with a selection of native shrubs and grass.

Table 3.3 Sediment Fore-bay Proparties

Pollutant Input (mg/L) Qutput (mg/L)
Total Suspended Solids 1000 500
Total Phosphorous 5 4
Total Nitrogen 50 50
Gross Pollutants 15 7.5

Table 3.4 Rainwater Tank Properties per hectare of roof area

Inlet Properties 3 kLTank 5 kL Tank
Low Flow By-Pass (m3/s) 0 0
High Flow By-Pass (m3/s) 100 100
Storage Properties
Volume below overflow pipe (kL) 3 5
Depth above overflow (m) 0.2 0.2
Number of tanks 67 50
Total volume of rainwater tanks (kL) 200 250
Surface Area (m?2) 100 125
Qutlet Proparties
Overflow Pipe Diameter {(mm) 50 50
Reuse-Properties
Daily Demand (kL/day) 21.73s 16.30t

8 Based on 67 dwellings per hectare
b Based on 50 dwellings per hectare

16
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Table 3.5 Bio-Retention Basin Properties

Inlet Properties
Low Flow By-Pass (m3/s) 0
High Flow By-Pass (m3/s) 100
Storage Properties
Extended Detention Depth (m) 0.20
Extended Detention Surface Area (m?) -2
Seepage Loss (mm/hr) 0
Infiltration Properties
Filter Area (m2) -a
Filter Depth (m) 0.5
Filter Median Particle Diameter (mm) 0.45
Saturated Hydraulic Conductivity (mm/hr) 180
Depth Below Underdrain Pipe (% of Filter Depth) 0
Outlet Properties
Overflow Weir Width (m) 2

aSee Table 3.6

WA (1]

water +environment

Table 3.6 shows the required bio-retention area per hectare for each land use category. Table
3.6 also shows the mean annual pollutant percent reductions for suspended solids, total

nitrogen, total phosphorous and litter based on the adopted treatment train.

Table 3.6 Required Bio-Retention Area for each Land Use Category and Percent Load Reductions

determined by the MUSIC model
Roof Roof .
Land Use Category (without tanks) (with tanks) Ot ~ Park?  Road
% Impervious 100 100 50 0 60
Bio-Retention Area (m2/ha) 213 28 183 ’ 183
Extended Detention Area (m2/ha) 213 28 183 - 183
s“(;’f:r:g:gfg;d’ 88.1 78.9 89.2 - 895
Water
Quality iﬂ.' a'z'i‘%’g;‘;; 68.6 60.6 70.2 ; 70.9
Annual -l
Load Nitrogen 45.1 45.1 450 - 450
: (Target 45%)
Reduction (%)
Gross Pollutants 100
(aigat 90%) 100 100 . 100

a Park area not included in bio-retention area calculations

17
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Table 3.7 shows the catchment areas for each land use category, percent impervious, and
required bio-retention area with and without lot based rainwater tanks. Note that the actual bio-
retention area that will be required for each sub-catchment will be affected by the details of the
adopted stormwater drainage systern and will need to be confirmed during detailed design. The
total required bio-retention area for the site is 1206 m2 (1.2 % of total development area) and
1806 m2 (1.8 % of total development area) for the Area E2 development with and without
rainwater tanks, respectively. Note that with the use of lot based rainwater tanks, a reduction of
33 % of the required bio-retention area can be achieved compared with no rainwater tanks.

18



L}

0541-02-D -
15 January 2010 % Wr m

watar+anviromment

Table 3.7 Area E2 Development Sub-Catchment areas, Impervious Fraction, and Required Bio-
Retention Area - with and without rainwater tanks

Subcatchment Raqulr:rdﬁo-r:tontim
Number  Roof Ground Park Road . _Area (m?)
Arsa of ~ Area Area Arom  Arsa Fraction }V:th Without
1D (m2) dwelings (M2 (m3  (mP (M3 Ra;nwatcr Rainwater
anks Tanks
E2 012 6394 15 3000 2960 0 434 0.74 71 126
E2_02» 8617 18 3600 2045 0 2972 0.74 102 168
E2_03 4150 10 1800 1080 0 1300 0.75 48 81
E2_04 3168 9 1600 575 0 993 0.78 33 63
E2_05 4070 10 2000 1245 o 825 077 43 80
E2_068 7544 25 4100 1810 0 1634 0.79 15 150
E2_07 1063 0 0 0 0 1053 0.60 19 13
E2. 08 4760 9 1650 595 0 2515 0.73 62 92
E2_09 4786 8 1400 680 463 2233 0.64 57 83
E2_10 3216 8 1450 400 0 1366 0.77 36 63
E2_11 3963 8 1450 1525 0 988 0.71 50 77
E2_12 3420 7 1250 310 0 1860 0.74 43 66
E2_13 3589 4 800 980 0 1809 0.66 53 68
E2_14 10520 ) 0 0 0 10520 0.60 193 193
E2_15 5000 0 0 0 5000 0 0.00 0 0
E2_16 6930 14 2650 1120 530 2630 0.69 76 125
E2_17 2005 5 850 645 0 510 0.74 24 39
E2_18 1506 5 800 210 0 496 0.80 15 30
E2 19 2211 2 400 580 0 1231 0.65 34 42
E2.20 9778 21 3600 1930 0 4248 0.73 123 190
E2_21 2665 0 0 2665 0 0 0.50 49 49
TOTAL. 99345 178 32400 21335 5993 39817 0.67 1208 1306

a Super Lot. Number of lots, and roof area indicative only
b Park area is not included in calculation of bic-retention area
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3.45

Figure C2 and Figure C3, Appendix C show the MUSIC model configuration used to assess the
Area E2 mitigated post-development site runoff quality from the entire E2 site with and without
rainwater tanks. The area of the source nodes for roof, lot, road, and park were changed to 3.24
ha, 2.13 ha, 3.96, and 0.60 ha respectively.

® Table 3.3 shows the properties adopted for modelling the sediment forebay area.

* Table 3.8 presents the properties adopted for modelling of rainwater tanks. A capacity of
3 kL and 5 kL was adopted for each single dwelling and multiple dwelling lot, respectively,

® Table 3.9 shows the properties adopted for modelling the bio-retention pods.

Table 3.10 shows the mean annual pollutant loads for suspended solids, total nitrogen, total
phosphorous and litter for Area E2 post-development conditions with rainwater tanks. Table

3.11 shows the results with rainwater tanks. WQOs are met for all modelled water quality
parameters.

Table 3.8 Rainwater Tank Properties

Inlet Properties 3 kLTank 5 kL Tank
Low Flow By-Pass (m3/s) 0 0
High Flow By-Pass (m3/s) 100 100
Storage Properties
Volume below overflow pipe (kL) 3 5
Depth above overflow (m) 0.20 0.2
Number of tanks 64 71+432
Total volume of rainwater tanks (kL) 192 570
Surface Area (m2) 96 285
Outlet Properties
Overflow Pipe Diameter (mm) 50 50
Reuse-Properties
Daily Demand (kL/day) 20.9 37.2

2 Estimated number of allotments on Super Lot development
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Low Flow By-Pass (m3/s) 0 0
High Flow By-Pass (m3/s) 100 100
Storage Propertios

Extended Detention Depth (m) 0.20 Q.20
Extended Detention Surface Area (m2) 1206 1806
Seepage Loss (mm/hr) 0 0
inflitration Properties

Filter Area (m2) 1206 1806
Filter Depth (m) 0.5 0.5
Filter Median Particle Diameter {mm) 0.45 0.45
Saturated Hydraulic Conductivity (mm/hr) 180 180
Depth Below Underdrain Fipe (% of Filter Depth) 0 0
Outlet Properties

Overflow Weir Width (m) 2 2

Table 3.10 Mean Annuai Pollutant Loads, Post-Development Mitigated (with tanks) Conditions

Annual Pollutant Load (kg/year)

halh Pergent WQO Percent

Poilutant Source Node ( xg"&;t:& ,  Reduction (%) Reduction (%)
Suspended Solids 15600 2330 85.0 80
Total Phosphorous 30 9.78 67.4 60
Total Nitrogen 160 82.9 48.1 45
Litter 1940 0 100 90

Table 3.11 Mean Annual Poillutant Loads, Post-Development Mitigated (without tanks) Conditions

Annual Pollutant Load (kg/year)

ik Percent WQO Percent

Poliutant Source Node (wimgtlt’tt:gm Reduction (%) Reduction (%)
Suspended Solids 15600 1930 87.6 80
Total Phosphorous 30 9.15 69.5 60
Total Nitrogen 160 87.1 48.7 45
Litter 1940 0 100 90
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3.5 FREQUENT FLOW MANAGEMENT

The frequent-flow management design objective requires the first 15 mm of runoff from
impervious surfaces be captured and managed to minimise the impacts on downstream
ecosystems associated with the increased frequency of runoff from impervious surfaces.
Rainwater tanks and bio-retention basins are used to achieve this requirement. Also, frequent
flows will be captured by existing wetland areas. The MUSIC model was used to determine the
total amount of runoff captured in these STMs.

Table 3.12 shows the estimated total volume of runoff from the development, the estimated
volume of runoff that accounts for the first 15 mm of rainfall per day on impervious surfaces,
and the volume of water captured within the bio-retention pods with and without rainwater tanks
on the development. The results show that about 50 % of runoff from the developed site occurs
on days with less than 15 mm of runoff. The volume of runoff captured and infiltrated or
evaporated from the bio-retention pods is about 75 % of runoff, indicating that the proposed
stormwater management system will comply with the frequent flow management system. Note
that the volume of water stored in the rainwater tanks is ignored.

Table 3.12 Frequent Flow Management Results

Volume of Runoff Volume of Runoff
from source nodes Accounting for first Volume of Runoff

Scenarie (excluding runoff 15 mm/day of captured/evaporated
captured by Rainfall on in bio-retention pods
rainwater tanks) impervious surfaces (ML/yr)
(ML/yr) (ML/yr)
With rainwater Tanks 66 34 50
Without rainwater Tanks 77 39 54

3.6 WATERWAY STABILITY MANAGEMENT

Waterway stability management aims to protect downstream waterways from increases in in-
stream erosion by ensuring that the peak 1 year ARI stormwater discharge from the site to the
receiving waterway is not increased by the proposed development. Limiting the peak flows up to
the 1 year ARI discharge from the site will be achieved using rainwater tanks and bio-retention
pods. Additional erosion protection and flow dissipation device(s) will be required on the
proposed pipe outlet(s) from the development site to ensure no local erosion at the stormwater
outlets.
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SUMMARY OF FINDINGS

The Urban Land Development Authority (ULDA) is currently preparing a development application
for the proposed next stage of development, referred to as Area E2, within the Fitzgibbon Urban
Development Area (UDA). This report, prepared by WRM Water and Environment, presents the
results of hydrologic and hydraulic modelling studies undertaken to assess the impacts of the
proposed development on flood behaviour and stormwater runoff.

The TUFLOW model developed in a previous study (WRMc, 2009) was used to assess the im pact
of the development on flood levels within the vicinity of the UDA. The following flood mitigation
measures are proposed:

. Temporary excavation of an existing informal bund down to the surrounding ground
level of about 8.7 m AHD along part of the Roghan Road easement between Area E2
and Telegraph Road; and

*  The construction of a levee (Le_3 from report no. 0541-01-G [Rev1]) along the
‘powerlink easement boundary between the Roghan Road easement and the Bill
Brown sports fields. Note that this ievee is located wholly within the Department of
Communities land.

The results of the flood modelling show that development of Area E2 does not increase 100 year
ARI water levels compared with predevelopment conditions except at reporting locations
CARS_03, CARS_04, and CARS_05, where the proposed levee increases water levels along
Carseldine Drain between the Bill Brown Sports Field and the Roghan Road Land Fill by up to
0.19 m compared with pre-development conditions. No existing development will be affected by
these increased water levels. Water levels adjacent to Telegraph Road along the northern side
of the proposed levee and the Biill Brown Sports field are reduced by up to0 0.09 m.

A number of stormwater treatment devices (STMs) within the development have been proposed
to achieve the stormwater management design objectives, The proposed measures include
sediment traps, bio-retention pods, detention basins, and flow dissipaters. Two stormwater
management options were investigated, one with and the other without rainwater tanks. The
required total bio-retention area for these two cases is 1206 m2 (1.2 % of development area)
and 1806 m2 (1.8 % of development area) respectively.

The proposed STMs ensure that the development meets the design objectives for stormwater
quality management, frequent flow management, and water stability management.
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PROPOSED LOT LAYOUT
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MUSIC PARAMETERS
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Table B1 Adopted MUSIC Runoff Generation Parameters
Parameter U_rban ., Commercial Industrial Forested
Residential Residential

Field Capacity (mm) 200 80 80 80
Infiltration Capacity Coefficient a 50 200 200 200
Infiltration Capacity Coefficient b 1 1 1 1
Rainfall Threshold (mm) i 1 1 1
Soil Capacity (mm)* 400! 120* 120 120¢
Initial Storage (%)* 10 25 25 25
Daily Recharge Rate (%) 25 25 25 25
Daily Drainage Rate (%) 5 5 5 5
Initial Depth (mm) 50 50 50 50

Notes: * Single pervious soil store adopted
“ Shallow Soil Store

Source: BCC (2003)

! Deep Soil Store
Table B2 Adopted MUSIC Base and Stormflow Concentration Parameters
Land Use Type for Total Suspended Solids Total Phosphorus Total Nitrogen
n mg/L! L mg/L. Logio mg/L.
MUSIC Source Pain (Logo mg/L) (Log1o mg/L) (Log1o mg/L)
Nodes 1 Base Storm Base Storm Base Storm
Flow Flow Flow Flow Flow Flow
Residential Roof 2 Mean 1.0 1.3 -0.97 -0.89 0.2 0.26
Std Deviation 0.34 0.39 0.31 0.31 0.2 0.26
Residential Lots? Mean 1.0 2.18 -0.97 -0.47 0.2 0.26
Std Deviation 0.34 0.39 0.31 0.31 0.2 0.26
Residential Road? Mean 1.0 2.43 -0.97 -0.3 0.2 0.26
Std Deviation 0.34 0.39 0.31 0.31 0.2 0.26

Notes: Source: 1 BCC (2003)
2 Mean Stormflow concentrations sourced from GCCC (2006) all other concentrations from BCC (2003)
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APPENDIX C

MUSIC MODEL
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Roofto \ank Roof bjpass
Root Lot 0ad Btk
5kL Rainwater Tank
ﬁ_\. Junction
Roofto tank a
3kL Rainwater Tank @-
Junction Grass Polfutant Trap
Roof bypass
Bio-Regention
Receiving Node

Figure C1 Unit Area MUSIC Model (with Road Source Node Connected)

E2Roofto SN tank  E2 ROOTDDASS Skl

E2 SkL Rainwater Tank

Road

E2 Roof oypass 3kl

E2 Roofto 3kl tank E2 34 Rainwatsr Tank Gross Palfutant Trap

Bio-Retentign with Tanks

E2Park

Recahing Mods

Figure C2 Area E2 Proposed Development MUSIC Model (with rainwater tanks)
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E2 Root

&

Gross Pollutant Trap

Bio-Retentionfwi

E2 Park

Receiving Node

Figure C3 Area E2 Proposed Development MUSIC Model (without rainwater tanks)
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APPENDIX D

- TYPICAL BIO-RETENTION POD CROSS-SECTION
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WAM Water & Environment Pty Ltd
ABN: 96 107404 548 ACN: 107404 584
Level 5, Paddingtan Central,
107 Latrobe Terrace, PO Box 809,
. Paddington Qld 4064 Australi
A S tel +61 7 33671279 fuwf?m1m
South Brisbane BC QLD 4101
PLANS AND DOCUMENTS
referred to in the ULDA
Dear fan, | APPROVAL. dated74/1o /O
{ b
SUBJECT: ULDA FITZGIBBON DEVELOPMENT ~ REVIEW OF BULK

EARTHWORKS FOR AREAS C,E,F& G

As requested by Bruce McArthur from ETS we have reviewed the following design drawings for bulk
earthworks in Areas C, E, F and G for the Fitzgibbon development:

ULDEFG C200 P2 - 22/3/2010

ULDEFG C201 P2 - 22/3/2010

ULDEFG C202 P2 - 22/3/2010

We have assumed that the required minimum fill level is based on the Brisbane City Council requirement for
residential allotments to be a minimum of 300 mm above the 100 year ARI (Q100) design flood level. We
have also assumed that potential flood mitigation works for Cabbage Tree Creek that would reduce flood
levels on the site (though included in planning investigations for the UDA) may not be constructed.

Subject to the comments provided below, which may require some minor adjustment to fill levels, the
proposed filling is generally compliant with the results of flood investigations undertaken to date for the UDA:
* €200 P2 - The minimum fill level at the southeast corner of the filled area shown on this plan should
be 11.45 mAHD at the upstream end of the adjacent channel, and 11.40 mAHD at the downstream
end of the channel.

* €200 P2 - We note that the design ofmowat«wqculvoncresstngadjawntomesoutheast
corner of the filled area (box culverts at Ch 590 on dwg. ULDSFG C304 D) indicates that the overflow
point for flows exceeding the culvert capacity, with a minimum elevation of about 11 mAHD, is
located about S0 m to the north of the culvert. The design of the final landform should ensure that
overflows from the waterway, due to events greater than Q100 or substantial culvert blockage, can
access this low point with minimal impact on residential allotments.

*  C201 P2 - The minimum fill level at the northern limit of the filled area shown on this plan (near the
future Roghan Road culvert crossing) should be 10.95 mAHD. The minimum fill level at the western
corner of the filled area, adjacent to the Carseldine Drain open space reserve, should be 11.25
mAHD.

* €202 P2 - The minimum fill level for the fill pads shown on this plan should be 10.95 mAHD,
increasing to 11.25 mAHD at the upstream (western) end of the site.
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Please do not hesitate to contact me if you require further information.

For and on behalf of
WRM Water & Environment Pty Ltd

>

Principal Engineer
RPEQ # 5388
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1 INTRODUCTION

Queensland Urban Utilities [QUU) was commissioned by the Urban Land
Development Authorlty (ULDA) to assess the required water mains for
development of areas B, C, E1, E2, F and G of ihe Fitzgibben Urban
Development Area [UDA). .

The Fitzgiblon UDA covers 295 hectares of land in the northerm suburbs of
Fitzgibbon, Carseldine, Bald Hills, Talgum and Deagon. The area is
located approximately 12 km from the Brisbane Cenfral Business District.
(see Figure 1-1)

Areas B, C, E1, E2, Fand G of the Fitzgibbon UDA are proposed to contain
about 310 low, low-medium and medium residential allotments. The area
is located south of Telegraph Rd., north of the railway and west of stages
t-4 which are curently being consfructed (see figure 1-2).

The study area is within the Bracken Ridge Water Supply Areg :2@3 and
is supplied by gravity from Bracken Ridge reservoir [50.4 mAHD Minimum
Operating Level) {see Figure 1-3),

This document has been prepared to assess the required water mains to
meet Brisbane City Council (BCC) design standards 1o:

+« Achieve minimum pressures;
» Achieve required fire-flow capacities;

» Ensure reliability of supply to the proposed development.

Fifzgibbon UDA_Final.doc 4
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Fitzgibbon Urban Development Area.

Figure 1-1 Fitzgibbon UDA

§ 1 Carseldine Raiway Station
2 Sports flelds
4 3. Football club ground
= Urban DevelopementArea boundary
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Figure 1-2 Study Area
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2 POPULATION AND DEMAND

Number and types of allotments for the study area were provided by the
ULDA and are shown in Figure 2-1.

The majority of alloiments are of Low Density residential {LDR} and Low-
Medium Density Residential (LMR] categories with three larger alloiments
{Super Lots) along the raiway line categorised @s Medium Density
Residential (MR).

Equivalent Persons [EP) were calculated from the dllotment data by
equating one LDR and LMR dwelling 1o 2.5 EP, and one MR dwelling to 1.7
EP. {see Table 2-1)

Table 2-1 Study Area Equivalent Persons Calculation

] HC “Yleld Range .
Alotment. | City Plan | ‘Nogsf | : Max ERper Tolal Max
Type Calegory | Allotments | Min Dwellngs Bwellings Dwellings EP
Single Famlly
Dwellings LDR 126 126 213 25 533
Mulfl-Farnlty
Dwellings LMR 2% 178 309 25 773
Tolal EF 1,305
Alotment Clty Plan No. of Tolal Area bwellings per | Total No, of EP per
Type Category | Allotments {ha) ha Dwellings Dwellings
Super Lofs MR 3 276 &6 1,435 17
Tolol EP 2441

Per capita demands were calculated based on an Average Day
Demand {AD) of 268L/person/d, a Peak Day (PD) o Average Day factor
of 1.7 and a Peak Hour Demand (PH) factor of 1.89. Non Revenue Water
of 46L/EP/day was dlso added 1o the calculaied demand. This equaled
fo a Peak Hour Demand of 0.011L/s/EP, Table 2-2 shows the siudy area’s

demand calculction.

Fitzgibbon UDA_Final.dog 8




Allotment Type .
gle Family Dwellings

Scho Allotment (10x25m)
Villa Allstment Type 1 {10x25m) 3
Villa Allotment Type 2 { 10x32m) 5 27 49
Villa Allotnent Type 3 (12 5x32m) 7 1 ] 9
Courty ard Allotment Type 1 (15x25m) 3 14 17 a1
Courtyard Allotment Type 2 (15x32m) 16 13 9 29 42
Traditional Allotment 5 0 5 5
Sub Total 32 &7 126 126 213
Multi-Family Dwellings _ Conventional Frontage | Rear Loaded Laneway | Total Allotments | ‘
Type 1 Allotment 450sgm-599som 2 11 26 39
Type 2 Allotment 600sgm-749sgm 2 : 16 32
Type 3 Allotnent 750sqm. 3 2 10 25
Sub Total 7 19 26 52 96

OlA 46 (6 o Do

lensity is based on SEQRP definition for Nat Residential Density
Densily does nat include future medium density super lots

Medium Density

Possble Utilly hstallation A lotment

Minimum Dwelling Yield based singfe dwellings only on rear loaded laneway allotments and two dwellings constructed on each Mulii-family dwelling
Maximum Dweliing Yield based on an addtional foft home on rear loaded laneway allotments & the following mulit-family yield rates:

T71 - 3 awelfings

T2- 4 ouellings

73 - 5 dwelfings

Figure 2-1 Number and Types of Allotments in study Area
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Table 2-2 Study Area Demand Calculation

CliyPlan [ Tofal | AD b MH MK MH
PD/AD MH/PD Inc. NRW | MH (L/EP/S)
Cal E 1
alegory | EP { (L/EP/d) (L/EP/d) | (WeErrd) | (Epss) (reein
IDRAME [ 1305 | 248 170 456 189 861 0.M0 0011 1374
MR 244) | 2a 1.70 456 189 a8l 2.010 0.011 2575

tn hydraulic modeling and for LDR and LMR dllofments, EP loads were
distributed uniformly across the existing parcels within the study area. For

the Super Lots, the EP demand for each parcel was applied to the
nearest junciion in the model,

Fitzgibbon UDA_Final.doc i0
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3.2

3.3

HYDRAULIC ANALYSIS
Hydraulic analysis of the proposed water reficulation mains was
underfaken using hydraulic analysis software. The following scenario runs

were undertaken:
1. Peak Hour pressures

2. Fire Flow

" PEAK HOUR SCENARIO

System performance was assessed under PH demands with Bracken
Ridge reservair at Minimum Operating Level {MOL). The adequacy of
proposed water service mains was checked to ensure a minimum service

pressure of 210kPa (21m) is maintained af the water meters.

FIRE FLOW SCENARIO

System requiremenis were Iidentified to supply fire fighting flows of 25 [from
two hydrants) and 45 Lfs {from up to three hydrants} for low and high risk
areas respectively, Assessment of fire flow capacity was made with o
concurent background demand equivalent to 2/3 of PH demand with o
minimum allowable residual pressure of 100kPa (10m] at the hydrants.

RELIABILITY OF SUPPLY

The network configuration was reviewed o ensure that  reliable supply
to the development would be available info the future. Polential
connection to the adjacent Aspley WSA and also the number of cross
connections between the reticulation and frunk mains were considered

to provide an adequate reliability of supply.

Fitzgibbon UDA_Final.doc 1
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4 PROPOSED AND REVIEWED WATER RETICULATION MAINS

The augrnentfations proposed by ULDA are shown in SKO4 - $K10. The ian
comprises a DN225 backbone supply that runs parallel to the existing
DN41Q cleng the future extension of Roghan Rd and connects to the
existing DN309 in Roghan Rd. The proposed water reticulation mains are
mostly sized o DN150.

Supplementary infermation provided by ULDA in the course of reviewing

the draft version of the study is also listed below:

*  Mdajor parts of the study area are subject to bulk fill. In worst case
the fil depth in the vicinity of the existing DN410 frunk main can
add as much as 1.7m exira soil depth,

*+ Some secfions of the proposed plan have adready ' been
constructed [see sketch $K04) in smaller size than proposad by QUU
in previous advice!. ’

» It was proposed to lay reficulation mains in the future busway to

connect to as existing main in Lavender Pl

The preposed plan and the background information were reviewed by

QUU and recommendations were ideniified as follows:

= Confingency of Supply: Due io the development being sifuated
on o trunk main branch from Bracken Ridge reservoir, and given
the size of the development, it is necessary to ensure that a
contingent supply from adiacent Aspley WSA can be delivered in
case of failure/maintenance of the frunk mains. Tweo options were

identified either can address the above issue:

o Option 1: To upsize the proposed DMI150 water main
supplying Area B to DN250 [Line 4, see Figure 4-1) and to
connect it to existing ON225 in Aspley WSA via Carselgrove

! "Assassment of the Proposed Water Servicing Plan of the Atzgibbon Urban Development
" Area - Areas B, C, E1L B2, F & G - Drafi” - Dated 24 February 2010
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Water Servicing Flan

Ave. It is olso proposed to upsize the section further nonh
fline 3, see Figure 4-1) from DN150 to DN20O.

o Option 2: To install a standard 200mm BCC flow meter / PRV
pit, with infernal pipework as an offtake from the existing
DN300 in Roghan Rd [see Figure 4-2). It is recommended to
inificlly install pipe shorts instead of the PRV and flow meter.
This wilt allow reiatively easy installation of a PRV and flow
meter, if required. If i3 dlso required to insert a new valve
into the existing DN410 [see Figure 4-2) fo isolate the trunk
main from Bracken Ridge in case it has to be shuidown.

» Fire Flow Provision: The reficulation has been sized on the basis of
providing minimum flows of 45 L/s. However it is suggested the
ULDA engage with the fire authority o ascertain the overall level of
fire protection required.

+ Water main sizing: Opportunities were identified to downsize some
of the proposed main sizes from DN150 o DN100 whilst meeting the
Peak Hour and Fire Flow requirements. There may be opportunities
to downsize the reficuletion mains in area G; however it can not be
determined until a detolled layout aof the development of the
surrounding areaq is known.

s« Future busway: It is recommended not fo lay any fuiure
reficulation mains in the busway as it is not in compliance with the
BCC Standards. which implies: "water mains shall be locaied to
allow easy access for repairs and maintenance".

= Bulk Fill: It is recommended to lay the proposed water reficulafion
mains uniil after the bulk fill within the area is completed, if possible.
This is to avoid issues of access the waler mains in case of
maintenance or repalr.  With regards to the exisiing water mains
such as the DN410 trunk main between Norris Rd and Darville Rd,
the issue is cumrenily being discussed bejween the BCC and the

Fitzgibbon UDA_Final.doc 13




Waoter Servicing Plan

ULDA reprasentatives to ensure the necessary actions will be faken

to protect the assets.

» The proposed DN225 [line 1} is upsized fo DN250 as DN225 is not a

standard size for BCC's new water mains.

¢ Two connection poinis between the proposed Line 3 and the
exisiing DN410 were identified fo ensure robust supply to the
proposed development.

e The proposed main sizes are expressed 'os Nominal Bore. The
material and class of pipe wil need fo be selected during design fo

give hydraulic equivalence.

5 CONCLUSION

The proposed two options for water madin network are shown in figures
4-1 and 4-2 for Areas B, C, E1, E2, £ and G of fhe Fitzgicbon UDA.

Fitzgibbon UDA_Finaldoc 5
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1. INTRODUCTION

The following report is in response to a request by Fitzgibbon Chase to conduct a preliminary noise
assessment of Areas B, C, E and G of the proposed Fitzgibbon Chase development located at 253
Telegraph Road, Fitzgibbon. This report considers rail traffic and busway noise and provides
preliminary advice for consideration by the ULDA.

In undertaking this assessment attended train and bus passby measurements were conducted, and

through modelling, predictions of future noise impacts were produced. Based upon the predicted
noise levels, recommendations regarding acoustic treatments were specified.

2. SITE DESCRIPTION
2.1 Site Location

The site is described by the following:

Lots 10 and 11 on SP223412,
253 Telegraph Road, Fitzgibbon.

Refer to Figure 1 for the site location.

Figure 1. Site Location (Not to Scale).
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A comprehensive site survey was conducted on the 14™ of August, 2009. The survey identified the
following:

e The “North Coast Rail Line” (NCRL) is located adjacent the western boundary separating the
development from park land and a mixture of single and two storey residential dwellings.

e Currently, vacant land is located adjacent the northern boundary separating the site from
Telegraph Road and a mixture of single and two storey residential dwellings. Note the vacant
land forms part of the “Fitzgibbon UDA”.

e A mixture of single and two storey residential dwellings are located east of the development.

e The “Northern Busway” is proposed to be located on the western boundary separating the site
from the NCRL.

e Carseldine train station and a mixture of single and two storey residential dwellings are
located south separating the development from Beams Road, an autoparts recycling yard and
“QUT Carseldine”. '

2.2 Proposal

Fitzgibbon Chase shall be developed in several stages. This report will focus on Areas B, C, E and G
comprising a mixture of residential, retail and commercial land uses.

The proposed subdivision layouts for areas B, C and G are not available. However, refer to
Appendix A for the proposed subdivision layout of Area E.

2.3 Acoustic Environment

The site is primarily affected by rail noise from the North Coast rail line (adjacent the western site
boundary). Other activities in the area that can potentially affect the acoustic amenity of the site
include the proposed “Northern Busway”.

As the Northern Busway is still in planning, attended measurements were not conducted at the site.
The location of the busway is proposed between the NCRL and the site, it is predicted railway noise
will be the dominant noise source. An assessment of the activities associated with the busway was
not conducted as the acoustic treatments recommended to attenuate rail noise are predicted to
exceed treatments required for the busway.
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3. EQUIPMENT

The following equipment was used to record train passby noise levels at the site:

e RION NA-28 Sound Level Meter (SN# 01060055), and
¢ RION NA-74 Sound Calibrator (SN # 35073393).

The RION NA-28 sound level meter holds a current NATA Laboratory Certification, and was field
calibrated before and after the monitoring session. No significant drift from the reference signal was
recorded.

4, METHODOLOGY

4.1 Attended Train Noise Measurement Procedure

Attended noise measurements of train passes were conducted on the 14" and 17" of August, 2009.
The RION NA-28 Sound Level Meter was positioned at two different locations as follows:

e Approximately 20metres from the nearest rail line with the microphone positioned 1.6metres
above ground level (the microphone was approximately level with the rail tracks); and

» Approximately 11metres from the nearest rail line with the microphone positioned 2.2metres
above ground level (the microphone was elevated approximately 0.3metres above the rail
tracks).

Noise measurements were conducted as follows:

e “A” weighting;

e “Fast” response; and

e 5 minute statistical interval

e Statistics recorded: Lamax, SEL\Lag, Laea
Note: the SEL or Lag is the sound exposure level. A parameter closely related to Lae, for assessment
of train events that have similar characteristics but are of different duration. The Lae value contains

the same amount of acoustic energy over a 'normalised' one second period as the actual noise event
under consideration.

Based on the measured Lg level, calculations are conducted utilising the number of trains per day to
determine the Laeq24n NOiISE impact at the proposed residential receivers.

Page 4



253 Telegraph Road, Fitzgibbon
PRELIMINARY ENVIRONMENTAL NOISE IMPACT ASSESSMENT
25850 RO8 Fitzgibbon Chase Areas B, C, E & G RAIL.doc ACOUSTICS

Proposed Fitzgibbon Chase “Areas B, C & E” tt /

© TTM Consulting Pty Ltd 2009

The measurements were conducted generally in accordance with Australian Standard AS 2377:2002
‘Acoustics — Methods for the Measurement of Railbound Vehicle Noise’.

Refer to Figure 2 for the noise monitoring locations.

¥

#1 Rail Noise Monitoring |
i¥| Locations

B
g

Weather conditions on the 14™ and 17" of August were generally fine, slightly overcast with light
winds.
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5. ENVIRONMENTAL NOISE CRITERIA

The noise criteria applied to the site is generally in accordance with the ‘Fitzgibbon Urban
Development Area Development Scheme’ (July, 2009), where noise sensitive uses must comply with
“best practice acoustic standards” and specifically the following:

e Road Traffic Noise for residential dwellings located adjacent roadways:

o A maximum internal noise level of Laeq, 1hour 35dB(A) between 10pm and 7am.

* Rail Traffic Noise for residential dwellings located within 100metres of a rail corridor (refer to
Appendix A showing 100m separation line):

o A maximum internal noise level of Lamax 50dB(A) between 10pm and 7am.

In relation to rail noise, consideration should be placed on achieving a reasonable level at the
outdoor recreation areas. To ensure best practice acoustic standards are achieved, it is
recommended applying Queensland Transport's rail noise criteria as a guide presented in Section
5.

5.1 Rail Noise Criteria — Queensland Transport

The criteria typically applied by Queensland Transport to residential developments is detailed as
follows:

o External design levels of Laeq24n 65dB(A), assessed at outdoor recreation areas.
o Lamax 87dB(A), assessed at outdoor recreation areas.

* Indoor design level for bedrooms and living areas of Lamax 50dB(A) average maximum sound
level between 10pm and 6am.

It is noted that the indoor design level is set out in Queensland Transport's ‘Interest in Planning
Schemes No.3’; and the external design levels are set out in the Environmental Protection (Noise)
Policy 1997.

From time to time, passing trains will blow a horn to warn people of its presence. It should be noted
however that Queensland Rails’ “Code of Practice, Railway Noise Management” (December 1999),
states the following in relation to noise impacts from horns and other safety devices:

8. “HORNS AND OTHER WARNING DEVICES”

Horns and sirens are used within QR as warning devices to protect the safety of both employees and
the public. Unfortunately, noise from these devices may cause annoyance to some residents from
time to time.

In general, public and employee safety must be satisfactorily protected and hence it is not
appropriate to apply any particular noise criteria to these warning devices (including the QR
nominated interim levels and the EPP Noise planning levels). Where specific complaints are
received, however, responsible Managers will consider whether there is sufficient justification to
change standing orders on the use of horns or to nominate alternative warning devices.

In considering what constitutes “sufficient justification”, responsible Managers will have regard to any
relevant QR Safety Management Systems.

QR shall ensure driver training will include appropriate use of horns and warning devices.
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6. RESULTS AND ANALYSIS

6.1 Rail Noise — Queensland Transport

6.1.1 Measured Noise Levels

Measurements of 14 trains passing the site were recorded on the 14™ and 17" of August, 2009, and
are presented in Table 1.

Date/Time

Table 1: Measured Noise Levels from Passing Trains.

Train Type

Direction
of Travel

Separation
Distance

Maximum
Noise Level
Lamax dB(A)

Instantaneous

Noise Level
SEL dB(A)

Horn
Sounded?

Passenger 6 77 82 Yes

Passenger 6 84 87 No

Passenger 6 77 82 No

Passenger 6 75 81 Yes

Passenger 6 82 86 No

Passenger 6 88 90 No

Passenger 6 75 81 Yes

Passenger 6 86 82 Yes

Passenger 6 95 920 No

Tilt Train 8 85 91 No

Passenger 6 72 79 No

Passenger 6 71 78 No

O (OZZWVZ0nWZInn|Z

2 Engine, 43

Cattle Wagons 2 S AL

1 Engine
30Freight

w

80 88

An increase in rail traffic does not increase the maximum Lamax Noise levels; however it does increase
the frequency of such occurrences and will increase the L aeq,24n0ur NOISE leVEl.

It was observed during the attended measurements that during certain train passbys the horn was
utilised. Note as in accordance with the assessment requirements of Queensland Transport, all
measurements containing horn noise were excluded from the analysis.

6.1.2 Rail Volumes

Rail timetables provided by Queensland Rail indicate there is an average of 150 trains (135
passenger and 15 freight) passing the site every day. We were advised by QR that all services are
subject to alteration, addition and cancellation which may vary the number of actual trains passing on
a daily basis.

During a phone conversation with QR, TTM Consulting was advised that due to confidentiality QR

was unable to provide details of any future plans to duplicate the rail lines or of the ultimate rail traffic
volumes.
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6.1.3 Predicted Noise Levels

The predicted maximum noise levels presented in Figures 3 — 8 are based on the following
assumptions:

e In relation to the proposed lots natural surface levels were adopted as building pad levels
were not provided at the time of the assessment (presented in Appendix A in “m AHD").

e The fagade correction factor was not included in the modelling.

e 150 trains traverse the rail lines every day.

* The relative height above natural surface level for the ground floor is 1.8metres.
e The relative height of residential floors is 2.8metres.

* A 2.4metre high acoustic barrier along the full length of the western site boundary (adjacent
the busway) as detailed in Appendix C.

Figures 3 — 8 present the modelled Lamax levels of rail noise impacts at the site and assumes the
construction of a 2.4metre high acoustic barrier.

Figure 3. Predicted L pn.x Noise Contours — Ground Floor (Not to Scale).
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Figure 4. Predicted Lamsx Noise Contours - First Floor (Not to Scale).
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Figure 6. Predicted Lma Noise Contours — Third Floor (Not to Scale).
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Figure 7. Predicted Lan.x Noise Contours — Fourth Floor (Not to Scale).
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Figure 8. Predicted L amax Noise Contours — Fifth Floor (Not to Scale).
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Based upon the modelled noise levels, the upper floor levels of lots 1001, 1003 and 1004 within Area
E are predicted to exceed the external criteria of Lamsx 87dB(A) (outdoor recreation areas) and
require further acoustic assessment as detailed in Section 7. Lots 179 — 198, 229 — 259, 1001, 1003
and 1004 (within Area E) and all proposed lots within areas B, C and G located within 100metres of
the rail corridor and shall require further assessment to ensure compliance with the internal noise
criteria on the ground and upper floor levels as detailed in Section 7.

To assist with the review process, SoundPLAN noise contour maps are presented in Appendix B.
Based on the measured SEL/Lae level, calculations were conducted utilising the number of trains per
day to determine the Laeq2snour NOiSe impacts at private recreation areas. Table 2 presents the

predicted average noise level at the ground floor level with increasing separation distance.

Table 2: Predicted Averagel aeq 24n0ur NOISe Levels from Passing Trains.

Distance from Rail Line (m) Average Noise Level Criteria dB(A) | Complies
(Relative Location) dB(A) Laeqg,24n: (Free field) L Aeq 24hour Yes/No
25
(Measurement Location)

65 Yes

30
(Lots 1001, 1003 and 1004)
67
Lots 236 — 249

63

58

Based upon the modelled noise levels, all private recreation areas are predicted to comply with the
criteria of Laeq,24nour 65dB(A) due to increased separation distance from the rail line.
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7. RECOMMENDATIONS AND DISCUSSION

Compliance is predicted with the ULDA assessment criteria on the condition the following treatments
are implemented:

Area E:

e Construction of a 2.4metre high acoustic barrier along the site boundary as detailed in
Appendix C.

o Care should be taken to ensure the barriers are free of gaps or holes.

o The acoustic barriers shall be constructed to the designated height above natural
ground level at the eastern site boundary.

o The recommended barriers may be constructed using one of the following materials
(but not limited to) 19mm thick timber palings fence with 40% overlap, 9mm fibre
cement or masonry.

o Note the modelling has assumed the barrier is constructed the full length of the
western boundary.

¢ Communal recreation areas located on lots 1001, 1003 and 1004 are predicted to exceed the
criteria and require further acoustic assessment once their locations are finalised.

o As a guide we recommend communal recreation areas are located at ground level on
the eastern side of any building to maximise screening from the rail line.

e To ensure compliance with the internal criteria of Lamax 50dB(A) lots 179 — 198, 229 — 259
1001, 1003 and 1004 (located within 100metres of rail corridor) will require further acoustic
assessment once detailed floor plans and elevations are available. Refer to Appendix A
showing 100m separation line.

Building treatments shall be determined by using the calculation methods detailed in Australian
Standard AS3671:1989 ‘Road Traffic Noise Intrusion — Building Siting and Construction’; to ensure
compliance with the ULDA and Queensland Transport's internal noise criteria of Lamax 50dB(A), once
building floor plans and elevations are finalised.

Areas B, C and G:

A preliminary assessment of the acoustic treatments required for Areas B, C and G was conducted.
Compliance with the ULDA assessment criteria is predicted provided the following recommendations
are implemented:

e Construction of a 2.4metre high acoustic barrier along the site boundary as detailed in
Appendix C.

o Care should be taken to ensure the barriers are free of gaps or holes.

o The acoustic barriers shall be constructed to the designated height above natural
ground level at the eastern site boundary.

o The recommended barriers may be constructed using one of the following materials
(but not limited to) 19mm thick timber palings fence with 40% overlap, 9mm fibre
cement or masonry.

o Note the modelling has assumed the barrier is constructed the full length of the
western boundary.

e All lots located within 100metres of the rail corridor require further acoustic assessment once
building floor plans and elevations are finalised.
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8. CONCLUSIONS

A preliminary environmental noise impact assessment was conducted of Areas B, C, E and G of the
proposed Fitzgibbon Chase Development located at 253 Telegraph Road, Fitzgibbon. On the
condition the recommendations presented in Section 7 are implemented, the development can be
designed to comply with the relevant ULDA and Queensland Transport assessment criteria.

If you should have any further questions, please do not hesitate to contact us.

Report Compiled by: Report Checked by:
EDWARD O’CALLAGHAN B.Eng (Env) GREG PEARCE B.Eng (Mech)
Acoustic Consultant Associate Director
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9. APPENDICES

APPENDIX A
Proposed Subdivision Layout
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