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1.0 Stormwater Management Plan
135 143 Alma Street, South Rockhampton - Lot 11 RP 602506 & Lot 307 R 1675

1.1 Wintergarden Site Redevelopment - Proposed Carpark
DEU Consulting has been engaged by Rockhampton Regional Council (RRC) to prepare a stormwater
management plan for a proposed development at 135 & 143 Alma Street, South Rockhampton.

This report will consider both quantity and quality aspects of stormwater management of the
development site.

The proposed development is to convert the existing vacant site into a temporary carpark.
Ultimately it is envisaged the site will be improved by a multilevel carpark together with some
residential uses. The site is located within the Principal Centres Zone in accordance with the
Rockhampton Regional Planning Scheme. The proposed use is defined as a Parking Station and
triggers an impact assessable MCU application.

Figure 1.1 below identifies both vacant sites that are the subject of this assessment. The sites
historically where improved by the wintergarden building. All structures have been removed from
the site for over a decade and this has been confirmed considering google maps over previous years.
The site has frontage to both Alma Street and Bolsover Lane.

Figure 1.1 - Development Site




2.0 Stormwater Quantity

The site is relatively flat with a slight fall east west towards Alma Street. There is stormwater
infrastructure within Bolsover Lane being a number of inlets and 300mm diameter RCPs. The
infrastructure shown in Figure 2.1 below that extends up Bolsover Lane and to the north of the
development site connects into larger pipework in Fitzroy Street then Bolsover Street ultimately
discharging into the Fitzroy River.

1606/1609/160
11601603/160
8/1602/160

162

‘B,

51175]
6/175
2175475

6175,

Figure 2.1 - Stormwater Infrastructure and Contours

The overall catchment for the area including this site is in the vicinity of 127 ha. A map of the overall
catchment area can be seen in Appendix A. Where the development site is located within the lower
third of the overall catchment it would be proposed to discharge the runoff from the post developed
scenario without any form of detention / attenuation. However in this instance, without a detention
system there would be a noticeable impact on council infrastructure and potential that a major
storm event could flood Alma Street.

To establish a lawful discharge of stormwater it is necessary to consider the impacts from the
development and pre and post development scenarios to determine peak runoffs associated with
both. Further, to understand the current development flow regime and location of discharge and
how this may change as a consequence of the development.

The site currently discharges to the verge and ultimately kerb in Alma Street via sheet flow. The site
falls slightly towards the North West.




IFD data has been determined from the BOM website using the coordinates of the AlIma Street site.

Below in Figures 2.2 and 2.3 are the IFD Design Rainfall intensity Chart and IFD Table respectively.

[ Home | IFDTable FOChat | Coeficients | ARI | PrntiFDchart | HelpIFDchart |
SO T o nnnn 0 n o n — . — 600
500 E s00
400 DESIGN RAINFALL INTENSITY CHART E 400
300 = Location: 23.3755 150.500E F 300
200 . Issued: 11/5/2018 i 00
150 F 150
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2 80 F a0
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ﬁ 40 =
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Figure 2.2 - IFD Chart

| Home | FDTable | iFDChart ] Coefficients | AR | PrintiFD table Help IFD table ]
Intensity-Frequency-Duration Table
Location: 23.375S 150.500E Issued: 11/5/2018
Rainfall intensity in mm/h for various durations and Average Recurrence Interval
Average Recurrence Interval

Duration 1YEAR 2 YEARS 5 YEARS 10 YEARS 20 YEARS 50 YEARS | 100 YEARS
5Mins 104 135 175 200 234 280 317
GMins 97.0 126 164 188 219 263 297
10Mins 80.2 104 135 154 180 215 243
20Mins 601 T 998 113 132 157 177
30Mins 494 63.8 816 92.6 107 128 143
1Hr 336 434 55.5 63.0 73.0 86.7 97.5
2Hrs 218 282 36.2 412 4738 56.9 64.1
3Hrs 16.6 216 27.8 317 37.0 441 497
BHrs 10.4 13.6 177 203 237 284 322
12Hrs 6.54 855 113 13.0 154 18.6 211
24Hrs 4.10 5.40 7.29 851 10.1 12.4 14.2
48Hrs 250 333 462 5.48 6.61 8.20 9.50
T2Hrs 181 243 343 410 493 6.24 727

{Raw data: 44.54, 8.7, 2.47, 83.29, 17.63, 5.9, skew=0.22, F2=4.22, F50=17.69) e Bureau of
[ CopyTable |

Figure 2.3 - IFD Table




2.1 Pre-development

Pre development scenario the site has been examined to determine the flow path length, slope of
land and appropriate surface roughness. It was found that the time concentration for overland sheet
flow was around 21.8 minutes and the time concentration for an urban catchment under 500
hectares was around 0.8 minutes, so the overall time of concentration was found to be around 23
minutes, however a maximum tc for the pre development scenario of 20mins was adopted. A screen
shot of the excel calculations can be found in appendix A.

Time of concentration Calculation

Overland Sheet Flow

Sheet Flow Path Length 50 m
Slope of Surface 0.1%
Horton’s surface roughness 0.035
Time of concentration 21.8378
Urban Catchments < 500 ha

Flow Path Length 15m
Slope of Surface 0.1%
Type of Terrain Flat
Velocity 0.3 m/s
Time of concentration 0.83333 min
Total time of concentration 22.67113

Figure 2.4 - Time of concentration calculation

Coefficient of Discharge Calculation

Development Category Open space and parks etc
Land Description Light cover bushland

Soil Permeability Medium

ARI (years) 100

1 hr ARI 10 rainfall intensity 63 mm/hr

Frequency Factor 1.2

Catchment Area 3000 m?

10 Yr Coefficient of Discharge 0.7

Coefficient of Discharge 0.84

Figure 2.5 - coefficient of discharge calculations

Figure 2.5 shows the coefficient of discharge calculation, the development area was deemed to be

open space and parks with medium soil permeability.




Flow Rate Calculation Pre development

Q2 0.3 77.7

Q5 0.3 99.8 0.95 0.665
Q10 0.3 113 1 0.7
Q20 0.3 132 1.05 0.735
Q50 0.3 157 1.15 0.805
Q100 0.3 177 1.2 0.84

Figure 2.6 Flow rate calculation

Figure 2.6 shows the flow rate calculation with the time concentration taken from figure 2.4, the
catchment area and 10 year coefficient of discharge from figure 2.5 and the rainfall intensity from
figure 2.3

Discharge Q at Time t (Q100)

140

120

A
100 / \
/N
60 / \ === Discharge Q at Time t
40
o/ A\
/A

T 1

0 10 20 30 40 50

Time (mins)

Runoff Q (L/s)

Figure 2.7 - Hydrograph for the pre-development area.




2.2 Post development scenario

Time of concentration Calculation

Overland Sheet Flow

Sheet Flow Path Length 50m

Slope of Surface 0.1%
Horton’s surface roughness 0.015

Time of concentration 9.359056 mins
Urban Catchments < 500 ha

Flow Path Length 15m

Slope of Surface 0.1%

Type of Terrain Flat

Velocity 0.3 m/s

Time of concentration 0.83333 mins
Total time of concentration 10.19239 mins

Figure 2.8 - Time of concentration calculation

Figure 2.8 shows the calculation for time concentration post development. A tc for the post
development scenario of 10mins was adopted.

Coefficient of Discharge Calculation

Development Category Central Business District
ARI (years) 100

1 hr ARI 10 rainfall intensity 63 mm/hr

Frequency Factor 1.2

Catchment Area 3000 m*

10 Yr Coefficient of Discharge 0.9

Coefficient of Discharge 1

Figure 2.9 - Coefficient of discharge calculation

Figure 2.9 shows the coefficient of discharge calculation, the development area will be located in the
central business district.




Flow Rate Calculation Post development

Q2 0.3 104

Q5 0.3 135 0.95 0.855
Q10 0.3 154 1 0.9
Q20 0.3 180 1.05 0.945
Q50 0.3 215 1.15 1.035
Q100 0.3 243 1.2 1.08

Figure 2.10 - Flow rate calculation

Figure 2.10 shows the flow rate calculation with the catchment area and the 10 year coefficient of
discharge taken from figure 2.9, the time of concentration taken from figure 2.8 and the rainfall
intensity taken from figure 2.3.

2.3 Results

Pre development discharge for the DFE (1% AEP) is 0.124m3/s and the post development discharge
being 0.219m3/s. This is an increase in discharge of 0.095m3/s or 95I/s. Given the site discharges
direct to Alma Street a lawful point of discharge can be demonstrated however a lawful discharge
can only be demonstrated where mitigation measures are put in place to ensure a nuisance is not
caused in Alma Street.

Mitigation measures can be in the form of detention within the carpark area reducing the peak
discharge back to pre development flows and discharging to the kerb via a single pipe outlet.




Discharge Q at Time t (Q100)

AN
-/ N\
./ \

0 5 10 15 20 25

Time (mins)

Runoff Q (L/s)

== Discharge Q at Time t

Figure 2.11 - Hydrograph of post development area

Basin Routing Computations for Wintergarden, 5% AEP

0.0099 m*/s

Figure 2.12 - Basin routing computations

Figure 2.12 shows the maximum outflow, storage and level in the detention basin.

Inflow, Outflow & Storage Plot Q20

0.1600

0.1400
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0.1200
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0.0000
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Figure 2.13 - Plot of basin routing computations
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Figure 2.13 shows the same main data in figure 2.12 but plotted on a graph to help visualise the
data.

When calculating the required storage the discharge was set for a 20 year event instead of 100, to
make sure that the discharge off the site is still less than the discharge off the site pre development
for a 100 year event, the equation:

(Qloopost - onpost) + Qoutflowpost < Qoutflowpre
This was found to be:
219L/s —142L/s +5L/s = 83.1L/s < 124L/s

The depth of water in the detention basin, for a 20 year event, is 85 mm and the depth of water for a
100 year event is 155 mm. Both depths are less than the QUDM requirement of 200 mm.

Detention in the form of 54m® will be required with an outlet of 1 x 90mm pipes to kerb. The
detention will have an area of 25m by 25 m and will have a depth of maximum 155 mm in the case
of a 100 year event.

11




3.0 Stormwater Quality Assessment

3.1 Construction Phase

Impacts on receiving waters and surrounding areas will be minimised during the construction phase
with measures as outlined in the SMP and the Erosion and Sediment Control Plan in accordance with
CMDG drawings (CMDG-D-050 and CMDG-D-051).

3.1.1 Pollutants
Typical pollutants generated during the construction phase of the development are shown below in

figure 3.1.
Litter Paper, construction packaging, food packaging, cement bags, off-cuts
. Unprotected exposed soils and stockpiles during earthworks and
Sediment )
construction
Hydrocarbons Fuel and oil spills, leaks from construction equipment
Toxic materials Cement slurry, asphalt prime, solvents, cleaning agents, wash-waters
H . . .
p altering substances Acid sulphate soils, cement slurry and wash-waters

Figure 3.1 shows typical pollutants generated during construction

3.1.2 Performance objectives
The objectives are:

e Minimise the amount of sediment entering waterways and stormwater drains;
e Minimise or prevent environmental harm to waterways and associated ecosystems;
e Minimise runoff of sediment laden water from construction site;

e Minimise exposure of soils.

H

p 6.5—8.5

Suspended Solids Annual Mean < 50mg/|

Oils and Grease No visible films or odour

Litter / Gross Pollutants N.o anthropogenic (man-made) materials greater than 5mm in any
dimension

Dissolved Oxygen 85 —110% saturation

Figure 3.2 shows indicators for water quality objectives

3.1.3 Performance objectives
The general requirement of monitoring during the construction phase will be:

e Work activities are restricted to designate construction areas;

e Earthworks and site clearing are undertaken in accordance with an Erosion and Sediment
Control Plan;

e Erosion and sediment control devices are to be constructed / installed in accordance with an
Erosion and Sediment Control Plan;

e Inspection of sediment fences, erosion and sediment control structures/devices on a weekly
basis as well as after any rain event;




e Stormwater discharges from the site are not having any adverse effect on the downstream
environment;

e Monitoring and recording of the performance of the drainage control devices;

e Any failure in the stormwater system shall be immediately rectified to prevent uncontrolled
discharge from the site;

e Any failure to the stormwater system causing damage to surroundings should implement
immediate remedial work to the damaged area.

3.1.4 Responsibility and reporting
e The contractor shall be responsible for monitoring the performance of all drainage control
and erosion and sediment control devices;
e Records of any failures to devices should be kept and reported to the Construction Manager;
e Regular inspections of the devices shall be reported to the Construction Manager; and
e Inspections of the devices after any rainfall event shall be reported to the Construction
Manager.

3.2 Operational Phase

3.2.1 Pollutants
The key pollutants typically generated during this phase for the entire catchment are shown in figure
3.3.

Litter / Gross Pollutants Waste materials, food, food packaging etc
Nutrients (N & P) Nitrogen, Phosphorus

Hydrocarbons Fuel and oil spills, leaks, car park
Sediments Wind deposits and car trails

Surfactants Detergents, Cleaning agents

Figure 3.3 shows key pollutants typically generated during the operational
phase

3.2.2 State Planning Policy Water Quality Objective
Percentage load reduction WQQ's presented in Table 4-1 have been adopted from the Queensland
State Planning Policy (2017), Part G, Appendix 2, Table B.

Load Reduction Target 85% 60% 45% 90%

Figure 3.4 Water Quality Objectives (SPP 2017).
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3.2.3 Proposed Stormwater Treatment

3.2.3.1 Stormwater treatment philosophy

Waterways and other aquatic environments are valued by the community for their social, cultural,
economic an environmental benefits. Urban runoff, contaminated with nutrients, sediment and
other pollutants adversely impacts theses valued resources. Water Sensitive Urban Design (WSUD) is
a holistic approach to the planning and design of urban landscapes that minimises this negative
impact. This approach is used on this project to select the treatment options that considers the civil,
landscape and ecological aspects of the site. Due to the high utilisation of the subject site, it is
proposed that an underground proprietary treatment device be incorporated into the development.

3.2.3.2 Gross pollutant traps

A GPT is a treatment device designed to capture coarse sediment, trash and vegetation matter in
stormwater runoff. GPTs are often used as the first treatment element in a treatment train. SPEL
Stormsacks will be used within this development. Stormsack is a primary treatment device. This
device is located within the filed inlet with the primary purpose of capturing gross pollutants.
Refer to Appendix B for typical details.

3.2.3.3 SPEL Hydrosystem

SPEL Hydrosystem is a tertiary treatment device. This device removes inorganic compounds, and
substance, such as the nitrogen and phosphorus. The stormwater is treated within the unit by the
following processes: sedimentation, filtration, adsorption and precipitation. It is suitable for Heavy
Metal, TSS and Nutrient reduction.

The SPEL Hydrosystem uses an up-flow process. This means there is a minimal head drop between
the inlet and the outlet. It can efficiently work in flat site requiring only 250mm fall across the
device. Flow from this device is discharged to the Alma Street kerb and channel.

Additional information on the SPEL Hydrosystem is included within Appendix C.

3.2.4 MUSIC Modelling

Water quality modelling of the proposed development has been undertaken using the Model for
Urban Stormwater Improvement Conceptualisation (MUSIC) Version 6.2, developed by the
Cooperative Research Centre for Catchment Hydrology (CRCCH). MUSIC enables the user to
conceptualise the transfer of pollutants through a stormwater drainage system and it provides an
aid in quantifying the effectiveness of the proposed stormwater quality treatment train. MUSIC
only provides quantitative modelling for Total Suspended Solids (TSS), Total Phosphorous (TP), Total
Nitrogen (TN) and Gross Pollutants (GP); it does not provide quantitative modelling for other
pollutants. Modelling of the commercial development has been undertaken for the mitigated
scenario, i.e. the developed site with the proposed SQIDs included. The model extents are defined
by the site boundaries, as such the external catchment of the site has not been included in the
model. Furthermore, The MUSIC model was set up in accordance with Water by Design MUSIC
Modelling Guidelines (2010).
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3.2.4.1 Music Model Setup

The input parameters for source node, soil behaviour and pollutant generation characteristics are
based on Table 3.7 and 3.8 of MUSIC Modelling Guidelines Version 1.0 - 2010, Water by Design
(2010). The details of the catchment / source nodes used in the MUSIC model are shown in figure
3.5 below and clearly illustrated in MUSIC Model Stormwater Catchments.

Carpark Area 0.3038 100
Landscape Area 0.0171 0

Figure 3.5 shows details of the catchment / source nodes

3.2.4.2 SPEL Music nodes efficiencies

The proposed stormwater treatment train for this development includes SPEL devices. The SPEL
treatment nodes utilised in the MUSIC model have been supplied by SPEL Environmental. The MUSIC
nodes treatment efficiencies have been set by SPEL based on field testing undertaken to evaluate
their effectiveness. Please refer to SPEL website for the SPEL stormwater treatment train efficiencies
report.

3.2.4.3 Music modelling results

The proposed stormwater treatment measures were modelled in MUSIC as a treatment train
consisting of SPEL Stormsacks and SPEL Hydrosystem — 1500 Series connected in series. The generic
nodes in MUSIC have been modified by SPEL based on Field testing data for their products. Figure
3.6 below shows details of proprietary products modelled in MUSIC.

Carpark and Stormsacks (600 X 600) | 11.0 2
Landscape Hydrosystem — 1500 16.0 1
Series

Figure 3.6 shows details of proprietary treatment systems as modelled in
MUSIC

Figure 3.7 below shows a schematic representation of the model analysed in MUSIC and figure 3.8

below demonstrates that the pollutant load reduction objectives for the site have been achieved, i.e.
the treatment methods proposed are adequate.
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Carpark Commercial 0.3038Ha (100% Imp) [Commercial]

SPEL Stormsacks (2) - QUT Final SPEL 1500 Series ST———

L] egal Point of

Landscape Commercial 0.0171Ha (100% ImPerv) [Commerc

Figure 3.7 shows a schematic representation of the model analysed in MUSIC

Sources Residual Load % Reduction
Flow (ML/yr) 1.78 1.78 0
Total Suspended Solids (kg/yr) 720 108 85
Total Phosphorus (kg/yr) 1.21 0.33 72.8
Total Nitrogen (kg/yr) 5.59 2.16 61.3
Gross Pollutants (kg/yr) 44.9 1.11 97.5

Figure 3.8 demonstrates that the pollutant load reduction objectives for the site
have been achieved

Total Suspended Solids 85.0% 85% Yes
Total Phosphorus 60.0% 71.80% Yes
Total Nitrogen 45.0% 61.20% Yes
Gross Pollutants 90.0% 97.50% Yes

Figure 3.9 MUSIC model treatment effectiveness

3.2.4.4 Treatment device cost

It is adviced by SPEL Environmental that the indicative cost of the treatment devices (Stormsack X 2
units & Hydrosystem — 1500 Series X 1 unit) including the delivery to the site is approximately
$26,580.00 plus GST.
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4.0 Conclusions and Recommendations

A Site Based Stormwater Management Plan has been prepared with respect to the proposed car
park development. The location of the site is shown on Figure 1.1 and the proposed development
site layout is shown in Appendix A.

4.1 Stormwater Quantity

An assessment of the water quantity has resulted in the requirement of an onsite detention basin,
which will be in the car park area as surface storage, with a total volume of 53.2m’. It is proposed to
construct a 53.2m> of surface storage with 150mm of barrier kerb, within 25m by 25m of surface
area. Two (2) 600mm by 600mm field inlets are to be provided with 90mm diameter pipe outlet to
mitigate the peak discharge and achieve “no worsening” to surrounding land or infrastructure.

4.2 Stormwater Quality

4.2.1 Construction Phase

An Erosion and Sediment Control Plan aimed at minimising unacceptable impacts during the
construction phase will be developed at the Operational Works stage, in accordance with Capricorn
Municipal Design Guidelines and Standards aiming to minimise unacceptable impacts to occur during
the construction phase.

4.2.2 Operational Phase

A conceptual MUSIC model for the site indicated that the proposed treatment measures will achieve
the statutory water quality objectives for the site. The proposed treatment is shown in Appendix B
and C.

This Site Based Stormwater Management Plan has demonstrated that adequate stormwater
quantity and quality management principles and techniques will be achieved during the construction
and operational phases of this development to comply with the Queensland State Planning Policy
2017 and Rockhampton Region Planning Scheme requirements. The methods proposed are
considered current best management practice for a development of this type, on this site.
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