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1.0 INTRODUCTION

This Site Based Stormwater Management Plan (SBSMP) has been prepared by TFA Group on behalf of Ampol Australia
Petroleum Pty Ltd (the applicant). The purpose of this document is to verify that stormwater quality and quantity have
been considered as part of this development and do not have any adverse impact on the downstream environment as
outlined in the State Planning Policy July 2017, Yarrabilba Stormwater Infrastructure Master Plan (Designflow, 2012),

Yarrabilba Total Water Cycle Management Strategy (Designflow, 2012) and Queensland Urban Drainage Manual 2016.

The proposed development will be implemented in two Stages. Stage 1 consisting of a service station comprising a car
canopy over fuel dispensing areas, a pay point building, car parking areas with associated driveways, walkways and
landscape areas and Stage 2 comprising a Fast Food building with drive thru facilities.

The SBSMP is part of the Development Approval process and addresses both the construction and operational phases
of the development. Table 1 below shows additional details of the proposed development. The proposed site layout
plan is shown in Appendix A.

Table 1: Details of proposed development

Developer Ampol Australia Petroleum Pty Ltd
Address Cnr Yarrabilba Drive & Mill Street, Yarrabilba Qld 4207
Property Description Lot 12 on SP304357

Overall area: 10,040 m?

Area of Development
Development area: 5,306 m2

High Risk (due to the storage and transfer on site of petroleum products that have

rmwater Risk Classification . . .
iy el [ 2 the potential to cause harm to the environment, if released)

Existing Land Use Vacant land
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2.0 THESITE

2.1 Site Description

The overall site, formally referenced as Lot 12 on SP304357, comprises 10,040 m? in area and is currently a vacant
land with a regular shape.

The proposed service station and fast food premises have a leased area of 5,000m2. The site has two street frontages,
to Yarrabilba Drive and Mill Street with approximate lengths of 132m and 170m respectively.

The site has stormwater, sewer, water and electrical / communications utilities service connection points. Refer Figure
1 below, which provides an aerial view of the current site.

Figure 1: Location of the proposed development site (Source: QLD Globe)
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3.0 SITE TOPOGRAPHY AND EXISTING DRAINAGE

3.1 Description of the site current condition

Refer to Appendix B for the survey plans provided by Queensland Planning & Survey Pty Ltd. dated the 19 December
2019, which show the condition of the site.

The development site has existing surface levels approximately between RL 34.27m AHD to RL 31.87m AHD. The
ground falls from south-east to north-west. Stormwater runoff generated from the lot is captured by 2x1200 sq. gully
pits, which convey flows to two existing gully pits located on Yarrabilba Drive via ® 375 pipes. Refer to section 6.1 for
the site’s pre-development catchment analysis.
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4.0 FLOODING

4.1 Flooding information

Based on Logan City Council Planning Scheme 2015 v7.0 Overlay Map OM-05 ‘Flood hazard overlay’, the site is not
within any flood and storm tide hazard. An extract of this overlay map is shown in Figure 2 which indicates the
extension of flood events near the site. Therefore, it is anticipated that flooding will not affect the proposed buildings
on this development.

Figure 2: Development Flooding Information (Source: Overlay Map OM-05 ‘Flood Hazard Overlay’)
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5.0 PROPOSED DRAINAGE LAYOUT

5.1 Proposed drainage

Overall, the existing catchment boundary has been generally maintained in the post development scenario. The
proposed drainage will capture and convey any spillage from High risk areas (hydrocarbon generating e.g. under
the canopy) and stormwater runoff generated from low risk areas (rest of the catchment) to an Enviro Australis
Environmental Protection System (EPS) MR60 unit (Enviro MR60) for hydrocarbon and nutrients removal. Treated
flows will then be discharged to the site’s stormwater network. Refer to Section 7 for the site’s stormwater quality
assessment.

The fuel delivery fill point (unloading area) will be located outside the canopy within a bunded concrete area and
therefore any spills that might occur during unloading of fuel will be directed to the Enviro MR60 unit for treatment. A
licensed contractor will perform maintenance as specified by the manufacturer. For details of the Enviro MR60 system
refer Appendix E.

The proposed Enviro MR60 unit has a minimum containment capacity of 10,000L to ensure that potential spills are
contained and disposed safely.

The proposed Enviro MR60 unit can treat flows up to 142 L/s, therefore the runoff generated from the site’s low risk
areas will be conveyed and directed to a concrete chamber fitted with a concrete weir where flows above 131 L/sec
will be diverted bypassing treatment. This equals to runoff generated from the low risk catchment in a 2 years ARI-5
minutes rainfall event.

The proposed lawful point of discharge will be an existing gully pit located East of the site. Stormwater flows from the
development will be discharged into a proposed onsite detention system from which a new stormwater line will direct
stormwater flows to the lawful point of discharge. Refer section 6 for the detention system calculations and Appendix
C for the proposed Conceptual Stormwater Management Plan.
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6.0 WATER QUANTITY ASSESSMENT

The purpose of this part of the assessment is to investigate whether there is a need to attenuate stormwater flows to
negate any adverse impacts on upstream or downstream environments. The water quantity assessment has been
undertaken for a combined Stage 1 and Stage 2, which yields more conservative results in comparison to Stage 1 only,
considering the fraction impervious ratio of Stages 1 and 2 combined are higher than Stage 1 alone.

Furthermore, it should be noted that the proposed stormwater quantity measures for both Stage 1 and 2 will be
implemented during Stage 1 of the development.

Stormwater runoff from both pre and post-development scenarios will be calculated and the results analysed and
possible solutions proposed.

6.1 Catchment Analysis

The proposed development area is 5,306 m? (0.530 ha), details of the pre-development catchment are shown in
Figure 3 and Table 2 below, which show the surface types, areas, percentage imperviousness and fraction impervious.

PROPOSED
DEVELOPMENT

Figure 3: Pre-development catchment details
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Table 2: Pre-development catchment characteristics

Total Area | Split Catchment % Fraction
Catchment . 2 . - -
(m?) Area (m?) Imperviousness | impervious
0 Roof areas 100
Pre- 5,306 0 Paved areas 100 0
Development
5,306 Landscaped areas 0
TOTAL 5,306 5,306

Details of the post-development catchment are shown in Figure 4 and Table 3 below, which show the surface types,
areas, percentage imperviousness and fraction impervious.

Table 3: Post-development catchment characteristics

Uiz Split Catchment
Catchment | Area P o Surface Type % Impervious | Fraction Impervious
2 Area (m?)
(m?)
839 Roof areas 100
Proposed 5,306 3,482 Paved areas 100 0.81
Development
985 Landscaped areas 0
TOTAL 5,306 5,306

Table 2 and Table 3 above show that the fraction impervious for the post-development case is higher than the fraction
impervious of the pre-development case, this will result in increased peak flows in the post-development case
therefore onsite stormwater detention is required.
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Figure 4: Post-development catchment details.

6.2 Stormwater Detention Sizing

6.2.1 Rational Method

The rational method was used to calculate the stormwater runoff flows from the site for the pre and post-
development scenarios. The formula is as follows:

Q, =(C,x'Ilyx A) /360 (QUDM 2016 Equation 4.2)
Where:
Qy = peak flow rate (m3/s) for average recurrence interval (ARI) of ‘y’ years
Cy = coefficient of discharge (dimensionless) for ARI of ‘y’ years
A = area of catchment (ha)
tly = average rainfall intensity (mm/h) for a design duration of ‘t’ hours and an ARI of ‘y’ years.
t = the nominal design storm duration as defined by the time of concentration (tc).

The value ‘360’ is a conversion factor to suit the units used.
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6.2.2 Catchments

The existing catchment boundary has been maintained in the post development scenario. Pre and post-development
catchment information is tabulated in Table 4 below.

Table 4: Catchment details

Pre-development Pre-development Post-development Post-development
Catchment .. . Lo .
Area (Ha) fraction impervious | Area (Ha) fraction impervious
Development 0.530 0.00 0.530 0.81

6.2.3 Time of concentration

The time of concentration of the pre-development scenario was calculated using the Friend’s equation for overland
sheet flow and figure 4.8 and 4.9 of the Queensland Urban Drainage Manual (QUDM 2016). The equation is shown
below:

t.= (107.n .L%333) / s02 (QUDM 2016: Equation 4.5)
Where:

tc= overland sheet flow travel time (min)

L = overland sheet flow path length (m)

n = Horton’s surface roughness factor

S = slope of surface (%)

The value ‘107’ is a conversion factor to suit the units used.

Based on the survey information the assumed flow path for this calculation is indicated in Figure 5. A thick red line
represents the flow path. For the development scenario the flow path starts at the south-east area of the site and
finish north-west of the site. It is assumed a gravelled surface/bare soil type for Horton’s coefficient.

Table 5: Pre-development time of concentration assumptions

Assumptions Catchment - Stage 1
Overland sheet flow length (m) 66.0

Overland sheet flow slope (%) 2.20

Horton'’s coefficient 0.015

Overland sheet flow travel time (min) | 5.50

19221 - Ampol - Yarrabilba

T Site Based Stormwater Management Plan | Revision B
14

19/04/2021




Figure 5: Assumed site overland flow path for time of concentration calculations

Table 6 below shows the times of concentration used in the water quantity assessment. The time of concentration for
post-development scenarios was determined using clause 5.4.4 of AS3500.3:2018 Plumbing and Drainage:
Stormwater Drainage.

Table 6: Time of concentration for the catchments

Catchment Time of concentration (min)
Pre-development 5.50
Post-development 5.00

6.2.4 Coefficient of discharge
The formula used to find coefficient of discharge is as follows:

Cv=Fv.C1o (QUDM 2016: Equation 4.5)
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Where:
Fv = Frequency factor (QUDM Table 4.5.2)
C10 = Coefficient of discharge for a 1 in 10 year ARI (QUDM Table 4.5.3 & 4.5.4)

One hour rainfall intensity for a 1 in 10 year ARI (}l10) of 58.1 mm/hr and fraction impervious values obtained on
section 6.2.2 are used to obtain Cio values. Table 7 illustrates the results.

Table 7: Cip values for the pre and post development cases

Pre-Development Post Development

Cio 0.66 0.83

Table 8 below shows the Fy factor used to calculate the Cy value for each ARI.

Table 8: Fy factors for the nominated ARI’s

1 year ARI 2 year ARI 5 year ARI 10 year ARI 20 year ARI 50 year ARI 100 year ARI
(mm/hr) (mm/hr) (mm/hr) (mm/hr) (mm/hr) (mm/hr) (mm/hr)
Fy 0.80 0.85 0.95 1.00 1.05 1.15 1.20

The coefficient of discharge for both pre and post-development catchments is calculated based on equation 4.4 of
QUDM and the results shown in Table 9.

Table 9: Coefficients of discharge for pre and post-development scenarios

- . 1lyear | 2year 5 year 10 year 20 year 50 year | 100 year
Coefficient of Discharge ARI ARI ARI ARI ARI AR AR
Pre-development 0.53 0.56 0.63 0.66 0.69 0.76 0.79
Post-development 0.66 0.70 0.79 0.83 0.87 0.95 0.99

6.2.5 Rainfall Intensities

The rainfall intensities for the site were read from an IFD table obtained from the BOM website for the project site on
11 September 2020. The rainfall intensities for a given time of concentration for the pre and post-development cases
for the nominated ARI’s are shown in Table 10.

Table 10: Rainfall intensities for the nominated ARI’s

te 1 year ARI 2 year ARl | 5year ARl | 10 year ARI 20 year ARI 50 year ARI 100 year ARI
(mins) | (mm/hr) (mm/hr) (mm/hr) (mm/hr) (mm/hr) (mm/hr) (mm/hr)
5.00 101.0 127.0 157.0 186.0 215.0 253.0 282.0
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6.2.6 Stormwater Design Flows

Table 11 shows the stormwater runoff flows for the pre-development case calculated using the rational method.

Table 11: Stormwater flows generated by the pre-development catchments

Catchment Qi (l/s) | Q2(l/s) | Q5 (I/s) | Q10 (I/s) | Q20 (I/s) | Q50 (I/s) | Q100 (I/s)

Pre-development | 78.9 104.8 145.8 180.9 218.6 283.4 328.35

Table 12 shows the stormwater runoff flows for the post-development case calculated using the rational method

Table 12: Stormwater flows generated by the post-development catchments

Catchment Qi (l/s) | Q2(l/s) | Q5 (I/s) | Q10 (I/s) | Q20 (I/s) | Q50 (I/s) | Q100 (I/s)

Post-development | 98.2 131.0 182.8 227.5 275.7 354.2 411.4

As can be seen from Table 13 below, the development will increase stormwater runoff for the catchment for the
nominated ARI’s, therefore onsite stormwater detention will be required to mitigate the peak discharge and achieve
the “no worsening” of the stormwater drainage conditions external to the site.

Table 13: Stormwater flow differences between post and pre-development for standard ARI’s

Catchment | Ql1(l/s) | Q2(I/s) | Q5(I/s) | Q10 (I/s) | Q20 (I/s) | Q50 (I/s) | Q100 (I/s)

“Post”-“Pre” | 19.3 26.2 37.0 46.6 57.0 70.8 83.12

6.2.7 Required Detention Volume

The onsite detention volume will restrict the post-development flows to pre-development conditions. The required
detention volume and outlet arrangement was modelled, designed and sized using computer software (DRAINS
V2020.041). Table 14 below show the required detention volume for a range of design storms for the development’s
catchments. The table also compares the pre & post development flows to the designed output flows from DRAINS
based on the detention storage volume. A snapshot of the DRAINS model is shown in Figure 6 below.
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Lawful point“~,
~ of discharge

Detention System

Figure 6: Print Screen of the Drains Stormwater drainage model

Table 14: Onsite Detention Volume requirement (DRAINS Outputs)

Post Allowable stormwater | Design Flow Post Required
Development discharge from the (Calculated by Development Detention volume
Detention Tanks DRAINS) mitigated

Flow rate Flow rate Flow rate Flow rate Volume
L/s L/s L/S L/S L
98.2 78.9 72.0 26.2 23,812
131.0 104.8 90.0 41.0 31,425
182.8 145.8 115.0 67.8 44,825

10 227.5 180.9 158.0 69.5 55,291

20 275.7 218.6 216.0 59.7 62,826

50 354.2 283.4 283.0 71.2 70,986

100 411.4 328.3 322.0 89.4 75,200
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Based on Table 14, the minimum required detention volume to mitigate post-development flows is 75,300(litres).

6.2.8 Proposed On-Site Detention System

It is proposed to provide the required detention via underground concrete tanks to restrict post-development flows to
pre-development conditions.

The detention system was modelled with the following geometry and outlet arrangements:

11 x 7KL precast Australian Tanks (2250W x 3250L x 1450H) fitted with 3x@300mm orifice plates. Invert levels of
corresponding orifices are as follows:

e  First 3300 orifice at 30.37m AHD (bottom of the OSD system)
e Second @300 orifice at 30.95m AHD
e  Third ¢300 orifice at 31.15m AHD

The first two orifices aim to mitigate up to 20 years ARI events and, an additional 1x p300mm orifice plate outlet is
added to mitigate up to 100 years ARI event inclusive (all outlets discharging simultaneously). The mitigated flows are
conveyed to the proposed lawful point of discharge via a 450 RCP pipe fitted at the bottom of the OSD system.

Refer to Appendix D for inflow-outflow hydrograph and storage volume graphs outputs from DRAINS software.

19221 - Ampol - Yarrabilba

' Site Based Stormwater Management Plan | Revision B
19
19/04/2021



7.0 WATER QUALITY ASSESSMENT

7.1 Construction Phase

Impacts on receiving waters and surrounding areas will be minimised during the construction phase with measures as
outlined in this SBSMP and the Erosion and Sediment Control Plan to be developed for the Operational works.

The Water quality assessment has been undertaken for a combined Stage 1 and Stage 2, which yields more
conservative results in comparison to Stage 1 only, considering the fraction impervious ratio of the stages 1 and 2
combined are higher than Stage 1 alone.

Furthermore, it should be noted that the proposed stormwater quality measures for both Stage 1 and 2 will be
implemented during Stage 1 of the development.

7.1.1 Pollutants

Typical pollutants generated during the construction phase of the development are shown below in Table 15.

Table 15: Pollutant typically generated during the construction phase

Pollutant Sources

Litter Paper, construction packaging, food packaging, cement bags, off-cuts
Sediment Unprotected exposed soils and stockpiles during earthworks and building
Hydrocarbons Fuel and oil spills, leaks from construction equipment

Toxic materials Cement slurry, asphalt prime, solvents, cleaning agents, wash-waters

pH altering substances Acid sulphate soils, cement slurry and wash-waters

7.1.2 Performance objectives

The objectives are:
. Minimise the amount of sediment entering waterways and stormwater drains;
. Minimise or prevent environmental harm to waterways and associated ecosystems;
. Minimise localised flooding caused by sediment runoff;
. Minimise exposure of soils.

Table 16: Construction phase performance criteria

Indicator Water Quality Objectives

pH 6.5—8.5

Suspended Solids Annual Mean < 10mg/L

Oils and Grease No visible films or odour

Litter/ Gross pollutants No anthropogenic (man-made) materials greater than 5mm in any dimension
Dissolved oxygen 80-100% saturation

713 Monitoring and maintenance

The general requirement of monitoring during the construction phase will be:
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7.14

7.2

7.2.1

Work activities are restricted to designated construction areas;
Earthworks and site clearing are undertaken in accordance with an Erosion and Sediment Control Plan;

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

Inspection of sediment fences, erosion and sediment control structures/devices on a weekly basis as well as
after any rain event exceeding 25mm in 24hrs (major storm event);

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

Monitoring and recording of the performance of the drainage control devices including water quality
testing where required;

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

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

Responsibility and reporting

The contractor shall be responsible for monitoring the performance of all drainage control and erosion and
sediment control devices;

Records of any failures to devices should be kept and reported to the Construction Manager;

Regular inspections of the devices shall be reported to the Construction Manager;

Inspections of the devices after heavy rainfall shall be reported to the Construction Manager;

Operational Phase

Pollutants

The key pollutants typically generated during this phase for the entire catchment are shown in Table 17.

Table 17: Pollutant typically generated during the operational phase

Pollutant Potential Source

Litter / Gross Pollutants Waste materials, food, food packaging etc.
Hydrocarbons Fuel and oil spills, dispensing areas, car park
Nutrients (N & P) Nitrogen, Phosphorus

Sediments Aggregates bins, wind deposits and car trails
Surfactants Detergents, cleaning agents

7.2.2 Water Quality Objectives

Based on Yarrabilba — Stormwater Infrastructure Master Plan (Designflow, 2012), which are consistent with the State

Planning P
Table 18.

olicy (2017), the development is required to achieve the TN, TP and TSS pollutant reductions outlined in
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Table 18: Operational Phase water quality objectives

Pollutant Reduction*
Total Suspended Solids 80%
Total Phosphorus 60%
Total Nitrogen 45%
Gross Pollutants >5mm 90%

*These values represent the minimum required reductions in the average annual pollutant loads generated from an
unmitigated development.

7.3 Proposed Stormwater Treatment

7.3.1 Stormwater treatment philosophy

Waterways and other aquatic environments are valued by the community for their social, cultural, economic and
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 theses negative impacts. This approach is used on this project to select the
treatment options that considers the civil, landscape and ecological aspects of the site.

7.3.2 Source Controls

Rubbish bins can be an effective source control for litter and are appropriate for most developments. Bins will be
placed in appropriate areas (such as buildings and staff amenity) to encourage thoughtful waste disposal.

733 In Ground Proprietary Treatment Devices

In ground proprietary stormwater treatment devices are useful for treatment of stormwater on sites that are
constrained by available area for stormwater treatment. These devices are installed underground and can remove a
full range of pollutants from stormwater, including TSS, soluble heavy metals, oil, grease and nutrients.

7.3.3.1 Stormwater Treatment Device:

All the fuel dispensing areas and remote fill point bunded area will discharge into the proposed Enviro MR60 unit for
treatment at all times. Similarly, runoff generated from low risk areas (refer section 5.2) up to 2 years ARI will
discharge into the MR60 unit. The Enviro MR60 is a unique integrated Class 1 oil/water Separator as well as
Stormwater Quality Improvement Device (SQID) with a 142L/s treatment capacity and achieves reduction of gross
pollutants (GP) 95%, suspended solids (TSS) 90%, total phosphorus (TP) 97%, total nitrogen (TN) 85% and total
hydrocarbons 99.95%. Refer to section 7.5 for the proposed development MUSIC modelling assessment.

7.4 Fuel Related Stormwater Treatment
The treatment train shown in Figures 7 use the best management guidelines to treat stormwater runoff from the site.

7.4.1 Oily water treatment philosophy- Fuel Dispensing Areas
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The fuel dispensing areas will be concrete surfaced, covered by a canopy and bunded to prevent stormwater runoff
from other catchments flowing into the dispensing areas and to ensure that any spills are contained within the bund.

The perimeter of the canopy will overhang the dispensing containment areas by 10 degrees to reduce windblown rain
into the dispensing area. Any flows/spills in the containment area will be captured and conveyed by gully pits and
underground pipes to an Enviro MR60 unit with a minimum containment capacity of 10,000 litres.

Bulk fuel transfers from a road tanker to underground tanks will take place in a remote Fill Point located outside the

canopy within a bunded concrete area. A gully pit will be located within this area to capture and convey any possible
spill to the Enviro MR60 unit. A spill containment box at the fill point will capture any minor fuel spills that may occur
during unloading; the spilt fuel will then drain from the containment box into the fuel storage tanks.

7.4.1.1 Enviro Australis Environmental Protection System (EPS) MR60 unit

The Enviro MR60 device is a fully integrated in-line device capable of removing pollutants including oils from run-off.
The device does not require any power, utilising the energy of the water flow to separate and contain pollutants for
periodical removal by evacuation equipment. Internal surface can be inspected and washed as required, whilst
screens can be removed and cleaned if and as required.

The device has a design service life of 100 years for fixed parts and 25 years for replacement parts. The Enviro MR60
unit claims a performance which can reach reductions of 95% for Gross Pollutants (GP), a 90% of Suspended Solids
(TSS), a 97% of Total Phosphorous (TP), a 85% of total Nitrogen (TN), a 99.95%. Hydrocarbon retention occurs in a
separate chamber which operates as a best practice oil and grease arrestor. The MR60 will remove hydrocarbons,
gross pollutants, and total suspended solids. Refer to Appendix E for the Enviro MR60 unit details.

7.4.2 Underground Fuel Storage Tanks

Underground fuel storage tanks, piping and fuel dispensers will be installed in accordance with the Australian Institute
of Petroleum (AIP) standards.

Runoff Source from Roof, Runoff Source from under canopy
Paved & Grassed areas fuel dispensing area and tanker
l unloading area
Provision for Rubbish —
Signage/Education
A\ 4
Signage/Education
A
v ENVIRO MR60 with
Diversion chamber 10,000 litres Waste removal
(Flows up to 2 years ARI > . . —> by licensed
to Enviro MR60. Flows > containment capacity
contractor
2 years ARI bypass

Discharge to Council Stormwater

Infrastructure

Figure 7: Fuel related stormwater treatment philosophy
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7.5 MUSIC Modelling

7.5.1 Introduction

The Model for Urban Stormwater Improvement Conceptualisation (MUSIC - Version 6.3) was used to assess the
performance of the proposed stormwater treatment measures required to achieve statutory pollutant reduction
targets for the operational phase of the project.

7.5.2 Music Model Setup
The input parameters for source node, soil behaviour and pollutant generation characteristics are based on Table Al1.2

and 3.9 of MUSIC Modelling Guidelines Version 3.0 - 2018, WaterByDesign (2018). The following inputs were used:

. MUSIC Modelling Guidelines Version 3.0 - 2018, WaterbyDesign

e  Queensland Urban Drainage Manual (QUDM), Second Edition 2016

. Ormeau Station No: 40863
The details of the catchments/source nodes used in the MUSIC model and the proposed treatment train modelled are
shown in Table 19 below.

Table 19: MUSIC catchment parameters

Total Area | Split Catchment . .
Catchment 2 2 2 Land Use % Impervious | Proposed treatment train
(m?) Area (m?)
839 Roof areas 100
Proposed 5,306 3482 Paved areas 100 Enviro MR60
Development
985 Landscaped areas | O

The proposed stormwater treatment train modelled in MUSIC consists of an Enviro Australis MR60 (Enviro MR60) for
the site. Figure 8 below shows a schematic representation of the models analysed and Table 21 demonstrates that the
pollutant load reduction objectives for the site have been achieved, i.e. the treatment methods proposed are
adequate.

Pavement Areas [Industrial]

Roofed Areas [Roof]
Landscape [Industrial]

Sources Residual Load % Reduction

Flow (ML/yr) 3.99 3.99 0

Total Suspended Solids (kg/yr) 1230 142 88.4 Enviro RS 250 via
Total Phosphorus (kg/yr) 2.35 0.33 85.9
Total Nitrogen (kg/yr) 12.9 5.77 55.1
Gross Pollutants (kg/yr) 87.8 0.286 99.7

= &l

Receiving Node

Figure 8: MUSIC model schematic Cnr Yarrabilba Drive & Mill Street, Yarrabilba Qld 4207
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753 Music Modelling Results

The proposed stormwater treatment measures were modelled in MUSIC as a treatment train consisting of an Enviro
MR60 unit for the post-development catchment. The generic nodes in MUSIC have been developed by the University
of South Australia based on a series of pollutant removal tests undertaken on the Enviro EPS 450 (process and
performance exactly the same as the Enviro M series) by Enviro Australia, Ecological Consultants Australia, SESL
Australia and Manly Hydraulics Laboratories (MHL) in 2014. The Developing MUSIC Model report prepared by the
University of South Australia is available upon request.

Table 20 below show details of proprietary products modelled in MUSIC.

Table 20: Details of proprietary treatment systems as modelled in MUSIC

Catchment System Used Number of Units

Post-Dev. Enviro MR-60 1

Table 21 below, demonstrates that the pollutant load reduction objectives for the site have been achieved, i.e. the
treatment methods proposed are adequate.

Table 21: MUSIC model treatment effectiveness

Parameter Required Load Reduction Music Results Objective Achieved
Total Suspended Solids 80.0% 88.4% Yes
Total Phosphorus 60.0% 85.9% Yes
Total Nitrogen 45.0% 55.1% Yes
Gross Pollutants 90.0% 99.7% Yes
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8.0 SITE MAINTENANCE AND MANAGEMENT PROCEDURES

8.1 Petrol Station Maintenance and Management Procedure

The service station operator will have a Petrol Handling Manual that will set out all requirements for the safe handling
of combustible and flammable materials. This manual will dictate weekly, monthly and annual checking procedures
with checklists, which will be completed, and the records stored.

The manual will also set out dry cleaning methods to be employed within the fuel dispensing area in lieu of washing
down to reduce possible contaminated runoff. Emergency procedures will be also clearly set out detailing actions to
be taken by site personnel in the case of varying possible emergencies such as spills, fire or risk of fire, vehicle
accidents, etc.

In addition a regular cleaning, maintenance program/contract is to be established for emptying of rubbish bins located
around the site, removal of general litter from the site, inspection of stormwater gully pits and removal of any
captured litter from the pit grates. The Enviro MR60 unit will be inspected and maintained in accordance with the
manufacturer’s instructions. Refer to Appendix F for maintenance plans.

The maintenance plan will address the following:

° Inspection frequency;
. Maintenance frequency;
. Data collection/storage requirements;

. Detailed cleanout procedures.

The plan will include inspection procedures covering aspects such as equipment needs, maintenance techniques,
occupational health and safety, public safety, environmental management considerations, disposal requirements of
pollutants collected and access issues.

8.2 Maintenance Plans for Stormwater treatment devices

All stormwater quality improvement systems require regular maintenance in order to function adequately. Table 22
details the basic maintenance requirements for each type of stormwater quality improvements systems. A detailed
maintenance schedule will be developed as part of the detailed design of the site.

Table 22: Maintenance Requirements

Control Maintenance Requirement Maintenance Period

Generally, comprehensive maintenance is
performed from the surface via vacuum truck. No
personnel access required to enter the device for

service and maintenance. All surfaces inside the Design service intervals are 12 months. Service by
Enviro MR60 | units are visible from the service covers, negating evacuation trucks is typically completed in less than
the need for personnel to enter the device. If one hour.

required, screens can be removed manually to
wash them down if required without entering the
device.

For operational and maintenance guidelines refer to Appendix F and relevant manufacturer’s documentation.
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9.0 LIFECYCLE COSTS

A lifecycle cost analysis is not part of the scope of this report. All the recommended water quality treatment
infrastructure lies within the development site and it shall be maintained and serviced by the owners of the
development at no cost to Council.
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10.0 CONCLUSION

A Site Based Stormwater Management Plan has been prepared with respect to the proposed service station and food
& drink premises. The location of the site is shown on Figure 1 and the proposed development site layout is shown in

Appendix A.

Stormwater Quantity

To mitigate post development flows from the proposed development and to achieve a “no worsening” of
stormwater conditions external to the site, an assessment of the water quantity has been undertaken for
the post development case resulting in the requirement of onsite detention tanks.

The required detention volume and outlet arrangement was modelled, designed and sized using computer
software (DRAINS V2020.041) resulting in the requirement of 75.3KL detention system. Refer section 6 of
this report for the Water Quantity Assessment details, section 6.2.7 for the DRAINS modelling outlet
arrangements and Appendix D for inflow-outflow hydrographs outputs from DRAINS software.

Stormwater Quality- 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 Council Guidelines and
Standards aiming to minimise unacceptable impacts to occur during the construction phase.

Stormwater Quality- Operational Phase

Conceptual MUSIC models for the site indicated that the proposed treatment measures will achieve the
statutory water quality objectives for the site. Refer section 7.5 of this report for details. The proposed

treatment is shown in Appendix C.

This Site Based Stormwater Management Plan has demonstrated that adequate stormwater quantity and quality
management principles and techniques will be employed during the construction and operational of this development
to comply with the Queensland State Planning Policy 2017, Yarrabilba Stormwater Infrastructure Master Plan
(DesignFlow, 2012) and Queensland Urban Drainage Manual 2016. The methods proposed are considered current
best management practice for a development of this type, on this site.

Yours faithfully

y7

Hasan Dalgic
BEng,
Civil Engineer

For and on behalf of TfA Group

7

Reviewed by

Juan Avella (RPEQ 11899)
BEng, MIEAust, CPEng, RPEQ, NER
Director Civil/Structural Engineering

For and on behalf of TfA Group
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APPENDIX A — PROPOSED SITE LAYOUT PLAN
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DRAINS OUTPUTS

Detention Inflow/Outflow Hydrographs — 100 year ARI synthetic storm
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Detention Inflow/Outflow Hydrographs — 50 year ARI synthetic storm
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Detention Inflow/Outflow Hydrographs — 20 year ARI synthetic storm
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Detention Inflow/Outflow Hydrographs — 10 year ARI synthetic storm
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Detention Inflow/Outflow Hydrographs — 5 year ARI synthetic storm
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Detention Inflow/Outflow Hydrographs — 2 year ARI synthetic storm
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Detention Inflow/Outflow Hydrographs — 1 year ARI synthetic storm
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Chamber Lid to suit
'D' load ratings

Cast Iron Covers
‘D' duty
Compliant With AS3996

PIPE SIZE UP-TO 300 DIAMETER

Flow rates based at 1% pipe gradient:-
Treated Flow........ 142 L/sec

Full treatment with no by-pass

Higher treated flow capacity is also available

Enviro 'MRG60' is a full retention oil/water separator
compliant with EN 858-1 and includes emergency spill
protection to 13,000 litres

MASS:
(Based on "D" Class Covers)

Total mass for delivery based on minimum invert is 12.4 tonnes

Main Chamber

For further assistance: -

3 2 ]
Enviro MRG0

General Notes

The Enviro ‘MRG0’ is an Australia Designed and Manufactured Device for the removal of

pollutants including oils from run-off water. The Enviro ‘MRB0’ is normally installed in-line

within new or existing drainage pipes and can be adapted to be installed in an open channel if
required. The device does not require any power, utilising the energy in the water flow to
separate and contain pollutants for periodical removal by evacuation equipment. Internal
surface can be inspected and washed as required, whilst screens can be removed and also
cleaned if and as required.

The Enviro "MR60’' are a unique oil/water Separator as well as a Stormwater Quality

Improvement Devices (SQID’s) which has undergone extensive performance stress testing by
independent authorities. These tests indicate compliance with Environmental Protection
Authority (EPA) Legislation and Guidelines which prohibit the discharge of pollutants into

stormwater. The aim of the Enviro 'MR60' is to restore water quality to a safe and

environmentally sustainable state, which pre-existed urbanisation. The application is aimed at
any catchment, where an oil spill risk may exist.

Recommendations made in the Australian Run-Off Quality Guideline 2007 (ARQ) are
adhered to. The ‘MR’ models also comply with EN-858-1, Class 1 oil/water separators.

Specifications: -

1. Design service life 100 years for fixed parts and 25 years for replacement parts

2. Hydraulic Resistance k factor = 0.425

3. Inlet to outlet differential = 25mm

4. Concrete chamber, risers and cover slabs are designed and manufactured in accordance
with AS3600-2009 and under Quality Assurance 9001.

5. Covers are designed and tested in accordance with AS3996 — 2006 Access Covers and

Grates

6. Internal components are manufactured from high grade, stainless steel to comply with
International Corrosion Standards. There is no welding used. This complies with advice
from both the American and Australian Institute of Engineers warning that welded
stainless steel exposed to bacterial charged water can result in early corrosion and failure

7. 'MR60Q" performance testing verifies the following pollutant removal rates. The testing was

performed across a range of concentrations and flow rates which replicated various run-
off water conditions and confirmed: -

7.1. gross pollutants, reduction exceeds ..........ccooveeviiiiiiceie e 95%
7.2. suspended solids, reduction exceeds...........ccoooeiiiiiiiiieiinns 90%
7.3. total phosphorous, (TP) retention ..ol 97%
7.4. total nitrogen, (TN)retention ..ol 85%
7.5. total hydrocarbons..... ... 99.95%
7.6. Qil Containment. ... ... e 13,000 litres

8. The lower storage chamber has the capacity to hold the annual load discharged from a
catchment based on the ARQ Section 3.7 recommended allowance of 1m3/ha/ann.

9. An important feature of the Enviro ‘'MR60’ is that all in flow is treated in accordance with
EPA requirements that fuel-dispensing zones cannot discharge oil contaminants
particularly as a result of emergency oil spills into environmental flows. Provision has
been allowed for the installation of alarms and automatic evacuation systems.

10. Particle size capture is set to retain all particles greater than 500u and to then retain a
majority of particles to less than 100p.

11. Hydrocarbon retention occurs in a separate chamber which operates as a best practice
oil and grease arrestor

12. Re-suspension of hydrocarbons and all retained materials is prevented by including
separate chambers for separation from flow and retention.
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Configuration: Default
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Density = 1000.00 grams per liter
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The ENVIRO ‘MR’ Series is a Zero By-Pass integrated Class 1, Oil/
Water Separator with an internal oil storage capacity of 10,000
litres. These features are coupled with the latest broad spectrum
pollutant removal technology.

Australian designed for Australian Conditions.

The following removal rates have been established during ten (10)
years of research and testing with all claims supported by peer review
and independent certification. These features can be witnessed at the
Enviro full scale testing facility, believed to be the only such facility in
Australia and potentially worldwide.

* Oil Removal as per EN 858-1 ......... 99.95%

* 10,000 litre separate oil containment chamber

* Gross Pollutants removal................. 100%
* Suspended Solids removal .............. 94%
* Total Nitrogen removal ..................... 85%
* Total Phosphorous removal.............. 97%

Other factors include: -

* Treated flow of pipe diameter .......... 100%
* Hydraulic Resistance, k factor.......... 0.425
* Nominal service intervals ............... 1 year
* Max particle size by-pass ................ 500 p
* Nominal particle size capture .......... 100 y
* Design service life ...l 100 years

* Fully removable internal screens

Fully integrated Environmental Protection
- includes: -

s - Class 1, Oil/Water Separator
10,000 Litres spill containment

1 ﬁ Pltrswss

T S S

transfer
duct

R
/

Inspection Class 1,
and service oil/water
— separator

integrated,
trash, litter,
& sediment

collector

("sediment |_|

storage L
zone

: .-:‘,:: Emergéncy Oil Spill
10,000 Litre Volume

final
polishing
chamber

sludge
storage zone
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The ENVIRO ‘MR’ Series Models

The ‘MR’ Series expands on the tested and
accredited oil/water separation performance of the ‘H’
Series. The secondary chamber capacity is increased
to 10,000 litres of storage capacity.

Detailed Technical Specifications for all Enviro

Th ‘M’ Series models can be supplied as either Zero Environmental Protection Systems are available on-
By-pass being the ‘MR’ series or with by-pass to suit line or on request. The ‘MR’ Series models include: -
the catchment conditions.
MR45
The ‘MR’ Series, has no by-pass, causing 100% of « pipe diameter 300mm
the influent to pass through the treatment chambers. "7~~~ 7
Th|s increases the performance and provides e treated flow ......coooooiiiiiii 66 |/sec
certainty that all oils, including emergency spills are * overall diameter ..............c................ 3.35m
retained for safe pr ing.
etained for safe processing e overall height..............coos 2.7m
All ‘H’ and ‘M’ series are assembled complete, fitted * invertdepth ... 715mm
with _apprqved I|ft|pg stL.st.fo.r direct ur_lloadlng into ¢ structural lid and cover..................... D Class
the final site location with lifting studs included as
shown below. e overallmass.........cccoeeiiiiiiiinns 13.5 tonnes
MR30

* pipe diameter ..., 300mm

e treated flow ..........ccoooeiiiiiiii 22 |/sec

e diameter ........ccooiiiiiii 3.35m

e overall height.............c.ce, 2.45m

e invertdepth ..o 715mm

 structural lid and cover..................... D Class

e overallmass........oocooeiiiieniiiei 13.4 tonnes

The difference between the models is treated flow and
processing capacity.
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The ENVIRO ‘M’ Series Alarms

All ‘M’ and ‘MR’ Series models can
be fitted with the latest alarm
systems capable of detecting water,
oil and sludge levels.

These can be hard wired or wifi with LAN
or cellular connectivity.

The typical installation includes: -
1. a main controller
2. anoil level sensor, and

3. sludge sensor

The control panel can be linked to base
stations to transmit an emergency
response signal in the case of a preset oil
level alarm being activated. The sludge
detector allows monitoring and service
interval prediction.

The sludge sensor can also be deployed in
the separation chamber to provide an
additional service warning.

]

&

id0il-30
ENVIRO

&)
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The ENVIRO EPS Installation The ENVIRO ‘M’ and ‘MR’ Series Installation

All Enviro EPS Series models are delivered to site The ‘M’ and ‘MR’ Series models are delivered to site

complete ready for installation. Subject to client’s completely sealed to ensure gas tight joints as

needs, cover slabs can be supplied loose allowing shown in Fig 2.

site contractors to reduce the installation handling

mass and provides some internal access, for pipe Lifting studs as shown in Fig 3 are installed during

installation and sealing, as shown below. the casting process in accordance with
manufacturer’s specifications and in compliance with
AS3850

set below the

r | 1
: : : _8 Locking Klaw
— — Fig 1 Safety clutch
— - - which locks to the
anchor head
\ Anchor
i Forged anchor

Recess
Formed in the

Installation Site Works At

All Enviro EPS models are self
ballasting. An extract from the
Technical Specifications,
illustrates minimal excavation,
without the need for personal
entry into a deep excavation.

TOLNEOW ENCAUANDN
CCMEATTITIT ATIFAL

kb EHUALTY M85
e, ki
TRCOMPACTION *
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ENVIRO EPS, COVER REMOVAL

All ENVIRO EPS models are fitted with gas
tight covers positioned to maximise access
for inspection, service and maintenance.
Covers are designed, manufactured and
installed in accordance with AS 3996-2006,

Australian Standard, Access Covers and
Grates. _a

Covers should only be removed by an S
experienced person, using an appropriate
lifting attachment and in compliance with
relevant standards and consistent with WHS/
OH&S acts, regulations and .gnn'i:' !

STEP
1
REMOVE

STEP 2
REMOVE LIFTING
POINT COVERS

STEP 3
CLEAR LIFTING
POINT OF DEBRIS

STEP 4
USE AN APPROVED
LIFTING
ATTACHMENT

STEP 5
FIT LIFTING
ATTACHMENTS

STEP 6
LIFT IN DIRECTION
OF ARROW

LIFTING POINT
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IR

2010, development of the
hydraulic separation process

2020, nutrient and fine
sediment stress testing,
comprises influent dosed
with decomposed litter
and potting mix

Sydney University
testing, analysis and

ENVIRO’s

3 year program includes
particle studies, field and
laboratory evaluation

10 years of research

2018, EN 858-1 oil/water separation compliance testing

2014-15, field evaluation and full
scale testing at MHL, replicating 2
years of continuous service

———
Huaer Tk |

| ¢ Wil pipes it 25 grade:
\

2017-18, construction of full scale
testing and performance
evaluation facility
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ENVIRO Testing and Proof of Performance

‘M’ Series has evolved from over the (10) years of
development and testing by independent authorities, some
are shown below: -

- Sydney University; model testing, mathematical analysis,
particle analysis, nutrient removal analysis

- Manly Hydraulics Laboratory; full scale process testing
simulating over 30 rainfall events

- University of Western Sydney; peer review of
Internationally Published Paper and contributing author to
Urban Developer Publication

- University of South Australia; testing review, MUSIC Node
development and certification under EN 858-1 Oil/water
separation

ENVIRO EPS Acceptance

Enviro EPS Series has been installed in over 25 Council Precincts
as well as Defence Department projects.

Due diligence has been conducted by leading International
Engineering Firms.

ENVIRO EPS MUSIC Nodes
MUSIC Nodes have been independently developed by UniSA.

The node development included due reference to the MUSIC
Manual, testing data and reports as well the conduct of full scale
testing.

Enviro also provided supporting evidence of compliance with
recommendations in the Australian Run-Off Quality Guide (ARQ).

ENVIRO Technical and Sales Support

Technical: 08 8 564 2347

After Hours : 0419 555 514
; )

inf nviri ralis.com.

Fnvira Australis
| ‘Water Sdenceand Technalogy Library

Environmental Protection Systemns

Technical Manual March 2020

| Basant Maheshwari
| Vijay P. Singh
| Bhadranie Thoradeniya Edifrs

Balanced Urban
Development:

Options and

Strategies for
Liveable Cities

Enviro EPS Technical Manual

A comprehensive Technical Manual and supporting studies
are available and can be downloaded by following the links
below.

Enviro EPS Technical Manual
Appendix 1 Balanced Urban Development- Options and

Strateqies Ch6

Appendix 2 Enviro Process Testing

Appendix 3 EN858-EnviroAus Final Report

Appendix 4 MUSIC Node

Appendix 5 Deep Sea Pollution Paper

Appendix 6 Adsorption of Nutrients to Particles
Appendix 7 Manning BE Thesis 2013

Appendix 8 EPA Vic Stormwater Discharge Standards
Appendix 9 Email from Baden Myers UniSA

A

Development- Options and

ndix 1 Balan

trategies Ch6

_ University +" South Austealis

A

han erCipen

e bt Cvin e g g~ g B oo

Performance testing of Enviro Australis H45
Ol Waler Separalor

[ —

- Lentraib
Dores

PO Bt
Arpman, 53

A steaon P Moot o g
Seoatof barurslared Bt e e
[ -,

ndix 3 EN

-EnviroAus Final R r
|
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