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1.0 INTRODUCTION/OBIJECTIVES

1.1 Background

Knobel Consulting Pty Ltd has been commissioned by Gracemere Vet Clinic to prepare a Conceptual Stormwater
Management Plan (CSWMP) and supporting engineering documentation for a proposed Veterinary Hospital
development located at 1 Alexander Court, Gracemere (the subject site}.

In preparing the CSWMP, Knobel Consulting Pty Ltd has considered the applicable requirements for the
management of stormwater quality and quality appropriate for the subject site and proposed development.

1.2 Scope

This CSWMP details the planning, layout and design of the stormwater management infrastructure for both the
construction and operational phase of this development.

This CSWMP aims to:

. Establish the required performance criteria for stormwater quantity and quality management systems for the
proposed development;

. Provide a conceptual design of stormwater infrastructure including stormwater quality improvement devices
and stormwater quantity management controls where required; and

. Ensure stormwater runoff is conveyed from/through the site to a lawful point of discharge in accordance with
QUDM and Council guidelines.

This CSWMP has been prepared in accordance with Rockhampton Regional Council -~ Development Guidelines,

Rockhampton Regional Council — Rockhampton Region Planning Scheme 2015, Queensland Urban Drainage Manual
(QUDM) and State Planning Policy (SPP) July 2014.

2.0 SITE DESCRIPTION

2.1 Location

The subject site is located at 1 Alexander Court, Gracemere and has a total area of 1489m?> Site details have been
summarised within Table 1 and a Google Maps extract is presented as Figure 1.

Table 1: Site Details

Developer/Consultant Property and Location

Owner/Developer Lot and Property Description Address

1 Alexander Court, Gracemere

Gracemere Vet Clinic Lot 6 on SP210592 QLD 4702

K3582-0002/A 18 April 2016 Page 1of 7
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Figure 1: Google Maps Extract

2.2  Site Topography

The subject site grades in an easterly direction toward the existing stormwater easement and adjoining properties.
Site levels range from 15.6 m AHD to 13.25 m AHD. Refer to Schlencker Surveying, Detail and level survey (Ref:
6600-01) included as Appendix A.

2.3  Vegetation and Land Use

The subject site consists of a single lot. The ground coverage is poor grass. An aerial photograph is illustrated in
Figure 2.

Figure 2: Aerial Photograph of the Site (Google Earth)
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2.4 Design Rainfall

Rainfall intensity data has been extracted from the Bureau of Meteorology (BOM) IFD program and calculated in
accordance with the procedures outlined in IEAust, Australian Rainfall and Runoff. The extracted data is shown in
Table 2:

Table 2: Rainfall Intensity Data

Yl 43.5 mm/hr;
MM 8.70 mm/hr;
Mont 2.47 mm/hr;
Wt 87.50 mm/hr;

M n: 18.60 mm/hr;
ls2n 6.33 mm/hr;

Fy 422
an: 17.70
G: 021

25 Proposed Development

The site has frontage to Alexander Court and the proposed development is for a Veterinary Hospital. For
development layout refer to Beat Architects — Gracemere Veterinary Hospital (Ref: BT150478-CD.201) included as
Appendix B.

3.0 SITE HYDROLOGY AND HYDRAULICS
3.1 Background

For the Post development scenario all runoff will be directed toward existing stormwater easement SP210592
representing a Lawful Point of discharge (LPOD).

3.2 Pre Development

3.2.1 Coefficient of Runoff

A coefficient of runoff (Cyear) was calculated for the site using the fraction impervious method specified in QUDM.
A fraction impervious factor of 0.00 is applied based on the existing site conditions. This equates to an
approximate Cy, value of 0.70, taken from Table 4.05.3(b) (QUDM). Refer to Knobel Consulting Pty Ltd, Pre
Development Stormwater Catchment Plan (Ref: K3582/P001/A) included as Appendix C.

3.2.2 Time of Concentration
Friends Equation (t. = (107nL°***)/5°?) from QUDM has been applied for sheet flow for a length of 51 metres at
4.5% over poor grass (n=0.035), equating to a travel time of 10 minutes.

3.2.3 Design Flows

Design storm flow rates have been calculated for standard ARI storm events using rainfall intensity values from the
BOM IFD programme. The Rational Method (Q = 2.78 x 10-3 CIA) has been used to calculate the design flow rates
for the site.

Table 3: Pre Development Flow Rates

Average Recurrence Interval 2 10 100
Coefficient of Runoff 0.60 0.70 0.84
Area of Catchment (ha) 0.1489 0.1489 0.1489

Average Rainfall Intensity (mm/h)

Peak Flow Rate (L/s)

K3582-0002/A 18 April 2016 Page 3 of 7
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3.3 Post Development

3.3.1 Coefficient of Runoff

A coefficient of runoff (Cyear) was calculated for the site using the fraction impervious method specified in QUDM.
A fraction impervious factor of 0.76 is applied in accordance with the proposed layout.

This equates to an approximate Cy, value of 0.84, taken from Table 4.05.3(a) (QUDM). Refer to Knobel Consulting
Pty Ltd, Stormwater Drainage Plan (Ref: K3582/P002/A) included as Appendix D.

3.3.2 Time of Concentration

Friends Equation (t. = (107nL°'333)/S°'2) from QUDM has been applied for sheet flow for a length of 45 metres at
2.0% over a paved surface (n=0.015), equating to a travel time of 5 minutes.
plus 1 minute of pipe flow. This equates to a total travel time of 6 minutes to LPOD.

3.3.3 Design Flows
Design storm flow rates have been calculated for standard ARI storm events using rainfall intensity values from the

BOM IFD programme. The Rational Method (Q = 2.78 x 10-3 CIA) has been used to calculate the design flow rates
for the site.

Table 4: Post Development Flow Rates

Average Recurrence Interval 2 10 100
Coefficient of Runoff 0.71 0.84 1.00
Area of Catchment (ha) 0.1489 0.1489 0.1489

Average Rainfall Intensity (mm/h)

Peak Flow Rate (L/s)

3.4 External Catchments

There are no external catchments impacting on the proposed development site.

4.0 STORMWATER QUANTITY ASSESSMENT
4.1 Background

The development of land will potentially increase peak flow rates from the subject site due to increased impervious
areas and a reduced critical time of concentration. The following section provides details of an onsite detention

system ensuring there will be no adverse impacts associated with the increased runoff rate on downstream
properties and infrastructure.

4.2 Objective

The following objective has been set for stormwater discharge from the site and proposed development:

. No net increase in peak flows from the subject site for all events up to the Qoo Storm event during the post
developed condition.

This objective shall be achieved by detaining site runoff within the development.

4.3 Hydraulic Model

A calculation of the required detention volume to mitigate any increase in total site discharge rates has been made
using the DRAINS software programme. DRAINS modelling has been adopted to ensure that the detention volume
is designed with a higher degree of confidence.

K3582-0002/A 18 April 2016 Page 4 of 7
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The model was developed comprising of a single catchment discharging to LPOD-A. The 2, 10 and 100 year ARI
storm events were analysed for all standard durations ranging from 5 minutes to 120 minutes. As the DRAINS
model has been run using the Rational Method rainfall generation method, the peak flow rate targets have been
calibrated to the peak flow rates calculated using the Rational Method. It was determined that the 20 minute
storm is the critical duration for the combined peak site discharge for both the pre development and post
development scenarios.

4.4 Detention Volume

Detention volume will be provided within a ground level ponding area. The sizes and outlet pipe configuration
were adjusted to ensure the developed site as a whole does not discharge stormwater at levels exceeding the
existing site’s discharge rates.

The following detention storage parameters were found to achieve the target mitigated pre development flow
rates:

Table 5: Detention Tank Parameters

Detention Surface Area 150 m°

Detention Outlet Level 13.25 m AHD

Detention Depth 0.21m

Detention Volume 32.0m°

Base Outlet Pipe Diameter 150 mm

Orifice on Base Outlet Pipe none

The 20 minute design storm was the critical storm event for determining the required volume. A comparison of the
DRAINS pre development, post development and mitigated flow rates based on the above arrangement is shown in
Table 6 followed by the hydrograph for the eritical duration of the Q.4 storm event.

Table 6: Comparison of DRAINS Pre Development, Post Development and Mitigated Flow Rates

Average Recurrence Interval 2 10 100

Pre Development Flow Rate (m?/sec) (DRAINS) 0.034 0.055 0.089

Post Development Flow Rate (m?'/scc) (DRAINS) 0.046 0.075 0.112

Mitigated Flow Rate (mslsec) 0.033 0.036 0.088

0039 1210

Figure 3: Drains Q100 Model Extract

K3582-0002/A 18 April 2016 Page 5 of 7



GRACEMERE VET CLINIC KNOBEL CONSULTING PTY LTD
Proposed Veterinary Hospital Conceptual Stormwater Management Plan
Lot 6 on SP210592 Project No: K3582
1 Alexander Court, Gracemere

Flow (cu.m/s)

0.12

Inflow
0.1

0.08 ‘
“\ Outflow

0.06

0.04

0.02

0- B S TR U RN, £ TR 1 S e
0 20 40 60 80 100 120
Time (mins)
Figure 4: Mitigated Post Development Flow Rates for 100 year ARl 20 minute duration storm event

The detention arrangement can be seen to effectively mitigate the post development flows in all storms.

The hydraulic analysis using the DRAINS model has determined that a minimum of 32 m?® of storage is required for
site runoff attenuation. The detention arrangement must be fitted with an outlet pipe configuration detailed in
Table 5 to satisfy the requirements. For location and details, Refer to Knobel Consulting Pty Ltd, Stormwater
Drainage Plan (Ref: K3582/P002/A)

A copy of the DRAINS model used in this report can be made available to Council upon request.

5.0 STORMWATER QUALITY ASSESSMENT

5.1 Background

The development of land has the potential to increase the pollutant loads within stormwater runoff and
downstream watercourse and environment. During the construction phase of the development, disturbance to the
existing ground has the potential to significantly increase sediment loads entering downstream drainage systems
and watercourses. The operational phase of the development will potentially increase the amount of sediments
and nutrients washing from the site.

5.2 Construction Phase

5.2.1 Key Pollutants
During the construction phase a number of key pollutants have been identified for this development.
Table 7 illustrates the key pollutants that have been identified.

Table 7: Key Pollutants, Construction Phase
Pollutant Sources
Litter Paper, construction packaging, food packaging, cement bags, material off cuts.
Sediment Exposed soils and stockpiles during earthworks and building works.
Hydrocarbons Fuel and oil spills, leaks from construction equipment and temporary car park areas.

Cement slurry, asphalt primer, solvents, cleaning agents, and wash waters (eg, from tile

Toxic Materials
works).

Acids or Alkaline substances Acid sulphate soil, cement slurry and wash waters.
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5.2.2 Sediment and Erosion Controls

Sediment and erosion control devices (S&EC) employed on the site shall be designed and constructed in
accordance with IECA Australasia Best Practice Erosion & Sediment Control Guidelines (2008).

Details of the proposed controls are shown on Knobel Consulting Pty Ltd, Sediment and Erosion Control Plan &
Details (Ref: K3582/P003/A) included as Appendix E.

PRE CONSTRUCTION

. Stabilised site access/exit on Alexander Court;

= Sediment fences to be located along the contour lines downstream of disturbed areas;
. Diversion drains to divert clean runoff around the construction site; and

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

CONSTRUCTION

. Maintain construction access/exit, sediment fencing, catch drains and all other existing controls as required;
and

. Progressively surface and revegetate finished areas as appropriate.

During construction, all areas of exposed soils allowing dust generation are to be suitably treated. Treatments will
include mulching the soil and watering. Road access is to be regularly cleaned to prevent the transmission of soil
on vehicle wheels and eliminate any build-up of typical road dirt and tyre dusts from delivery vehicles.

Adequate waste disposal facilities are to be provided and maintained on the site to cater for all waste materials
such as litter hydrocarbons, toxic materials, acids or alkaline substances.

5.3 Operational Phase

The proposed development involves land less than 2500m® and will result in less than 6 lots. Therefore it is not
assessable under State Planning Policy (SPP), July 2014 and shall not require water quality devices.

6.0 CONCLUSIONS

Knobel Consulting Pty Ltd has been commissioned by Gracemere Vet Clinic to prepare a Conceptual Stormwater
Management Plan (CSWMP) and supporting engineering documentation for a Proposed Veterinary Hospital
situated at 1 Alexander Court, Gracemere. The report details the planning, layout and conceptual design of the
stormwater management infrastructure for both the construction and operational phases of this development.

The proposed development will result in an increase in runoff compared to the pre developed site. The report
outlines a successful mitigation strategy for the post development flow rates, demonstrating that there will be no
adverse impacts to the downstream properties.

The subject site is less than 2500m’ and therefore does not need to satisfy the performance outcomes and water
quality objectives outlined in Department of Environment and Resource Management, State Planning Policy July
2014.
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Schlencker Surveying,
Detail and level survey

(Ref: 6600-01)
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BEAT Architects
Site Plan
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Knobel Consulting Pty Ltd

Pre Development Catchment Plan

(Ref: K3582/P001/A)
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