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Introduction

1. Introduction

Wood & Grieve Engineers have been commissioned by Taronga Conservation Society to prepare this Stormwater
Management Plan (SMP) in support of the Development Application for the proposed development at Taronga Institute
of Science and Learning Building at Taronga Zoo. The works is a portion of the Taronga Zoo site of existing Lot 22 on DP
843294.

This SMP outlines the conceptual DA level stormwater design for the proposed development of the Taronga Institute of
Science and Learning Building.

This SMP demonstrates the application of Water Sensitive Urban Design (WSUD) principles and illustrates that the
proposed development complies with the Mosman Council Standards and Guidelines for stormwater, Australian Rainfall
and Runoff, Australian Standards and best engineering practise.

The purpose of this SMP is to evaluate the quantity of stormwater associated with the proposed development plan so
as to demonstrate to Council that an appropriate stormwater management strategy has been adopted.

The SMP specifically addresses the following items for both the construction and operational phases of the
development:

* Flooding Impacts on the development
¢ Stormwater runoff volumes (Stormwater Quantity);
e Erosion and Sedimentation Control.

The following will be achieved with the correct application of this SMP report:

* Appropriate standards to be maintained on all aspects of stormwater within the site,

e Examination of the surrounding area and properties to ensure they will not be adversely affected nor unduly
disrupted by stormwater, and

e Establishment of a unified, clear and concise stormwater management strategy.
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Existing Site Characteristics

2. Existing Site Characteristics

2.1 Property Detail

Address: Taronga Zoo, Bradleys Head Road, Mosman NSW 2088
Real Property Description: Lot 22 on DP843294
Total Site Area: 7,700m? (0.77Ha)

The proposed development can be seen on the concept design drawings in Appendix A of this report.

The proposed development will consist of the Taronga Institute of Science and Learning building, with associated access
pathways and landscaping.

As can be seen in the site location aerial photo below, the proposed building lies within the Taronga Zoo site, adjacent
to the Sky Safari Building and overflow car park.

Figure 1: Site Location Plan (Source: Nearmaps 2015)
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Existing Site Characteristics

2.2 Topography

The existing site is fully development and consists of the existing Zoo Education Centre, CWI Building, records building,
discovery host building, a carport structure, a demountable and the existing service road. The site generally falls from
north to south. The majority of the Taronga Zoo site is steep.

2.3 Stormwater Catchments

The surrounding area has been investigated to determine the likely impact of existing external stormwater catchments
on the proposed site.

The northern upstream catchments on the site flow overland to the south to the water treatment and reticulation plant
(refer below for details). The overland flows are generally managed and directed by swales and existing topography.
There is existing local nuisance flooding near the existing Zoo Educational Building. Refer also to section 4.1.2.

2.4 Existing Stormwater Discharge

There is existing in-ground drainage that runs adjacent to the existing buildings. These lines service the adjacent existing
buildings and a portion of the overflow carpark.

On the eastern side of the Zoo Education Building there is an existing 225/300mm diameter reinforced concrete pipe
(RCP) that discharges into the Crocodile Enclosure. To the south west of the Crocodile Enclosure there is also an existing
225/300 mm diameter RCP.

The Taronga Zoo site contains its own water treatment and reticulation plant at the southern downstream end of the
site (at the foreshore). Generally all stormwater eventually drains to the plant. This system also has capacity to manage
some excessive flows (that is on-site detention) to minimise discharge into Sydney Harbour.
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Local Authority Requirements

3. Local Authority Requirements

Mosman Council set the design requirements for any new stormwater management system associated with new
development in their Stormwater Management Code. A summary of the key requirements for the development of the
Stormwater management system for this development are summarized below.

3.1 Stormwater Conveyance Requirements

Council’s Stormwater Management Code states that the following design storm Average Recurrence Intervals ARI’s
should be allowed for when designing the Stormwater runoff conveyance systems for the development.

Design Parameter

Design Storm ARI (Years)

Conveyance Method

Minor Drainage System

20

In Ground (Piped)

Major Drainage System

100

Overland

Table 1: Stormwater Drainage Serviceability
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Flood Impact Assessment

4, Flood Impact Assessment

When considering a new development it is important to assess the impact of existing flooding on the proposed
development and also the impact of the proposed development on existing or potential flooding both upstream and
downstream of the development.

4.1 Existing Flooding
4.1.1 Flood Related Development Controls

Wood & Grieve Engineers have assessed all publically available documentation regarding flooding and since the site is
near the top of the catchment and contains steep topography, the site is not subjected to major flooding.

4.1.2 Local Flooding

Local or Nuisance flooding describes flooding occurring due to site specific constraints. Local flooding is often caused by
local topographical constraints and stormwater drainage system capacity restrictions.

There is currently nuisance flooding to the north east end of the Zoo Educational Building (expressed by Taronga Zoo
personnel). The upstream catchment flowing from the western portion of the overflow carpark and adjacent footpath is
creating nuisance flooding in the area. The rectification works are currently being undertaken to capture the overland
flow and discharge it to the existing swales. As part of the project there will also be a re-grading of the front entry to fall
away from the new doors preventing overland flow heading towards the new building.
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Stormwater Conveyance

5. Stormwater Conveyance

This section of the report discusses the systems proposed to allow for stormwater to be conveyed across the site to the
legal point of discharge.

As discussed in section 3.1 of this report council have set minimum design parameters for the flows they require to be
conveyed through the in ground drainage system and what they will allow to be conveyed in a controlled manner
overland across the site.

5.1 External Catchments

As discussed in section 4.1.2 there are upstream catchments (from the north) draining to the existing Zoo Educational
Building. This is creating local nuisance flooding and will be rectified as part of the works as described in section 4.1.2.
The external drainage around the buildings has a 20yr ARI capacity. Once full, surface runoff flows overland to the water
treatment and reticulation plant as described in section 2.4.

5.2 Roof Drainage

All roof areas will be drained through a conventional gutter and downpipe system. The drainage system will be
designed in accordance with AS3500.3:2003 to convey the major design storm runoff from the roof to the in ground
drainage system. Flows in excess of the design flows will surcharge the roof drainage system and discharge onto the

surrounding ground where it will then be conveyed overland to the surrounding in ground drainage network within the
roads. Refer to Hydraulic documentation for details on the roof drainage.

5.3 Surface Drainage

The surface areas will be drained through a variety of methods, discussed below, in accordance with AS3500.3:2003 and
council’s stormwater drainage guidelines.

5.3.1 In Ground Drainage
The in ground drainage has been designed to meet the following criteria:

e Inthe minor design storm event (20 year) there will be no surcharging of the in ground drainage system and;

e In the major design storm event (100 year) there will be no uncontrolled discharge from the Taronga site into

the downstream Harbour foreshore.

Surface runoff from the footpaths and landscapes areas will be directed to stormwater inlet structures using the design
topography of these elements. The inlet structures have been designed to adequately convey the surface runoff into
the in ground drainage network.

The building drainage will be connected to the in ground drainage system as discussed in section 5.2.

The runoff will then be conveyed underground across the site to the legal point of discharge using gravity and the
geometric falls of the pipe system.
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Stormwater Conveyance

5.4 Legal Point of Discharge

There are existing in-ground drainage pipes adjacent to the Crocodile Enclosure as previously described in section 2.4.
The north eastern portion of the roof and surrounding areas will connect into the existing 225mm diameter RCP pipe
(which discharges into the Crocodile Enclosure). The remaining roof and surrounding area connects into an existing
225mm diameter RCP that runs to the south of the Crocodile Enclosure.
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Water Quality Treatment

6. Water Quality Treatment

6.1 Potential Pollutants

There are a wide range of potential stormwater pollutant sources which occur from urbanised catchments, many which
can be managed through appropriate stormwater quality treatment. Typical urban pollutants may include:

e Atmospheric deposition

¢ Erosion (including that from subdivision and building activities)

e Litter and debris

* Traffic emissions and vehicle wear

e Animal droppings

* Pesticides and fertilisers

* Application, storage and wash-off of car oil, detergents and other household and commercial solvents and
chemicals

¢ Solids accumulation and growth in stormwater systems

¢ Weathering of buildings

These pollutants in urban stormwater can be placed into various categories as follows. The pollutants underlined below
are able to be readily modelled:

* Suspended Solids

* Litter

¢ Nutrients such as Nitrogen and Phosphorous

 Biological oxygen demand (BOD) and chemical oxygen demand (COD) materials
* Micro-organisms

* Toxic organics

* Trace metals

¢ Qils and surfactants

While only the key pollutants underlined above will be examined within the modelling, the stormwater Quality
Improvement Devices implemented are expected to assist in reducing a wide range of pollutants. For example, heavy
metals are commonly associated with, and bound to fine sediments. Thus reducing the discharge of fine sediment
during the construction and operational phases will also reduce the discharge of heavy metals to existing stormwater
systems.
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Water Quality Treatment

6.2 Stormwater Treatment Train

As discussed in section 2.2, the existing site is fully development with the Zoo Education Centre, CWI Building, records
building, discovery host building, a carport structure, a demountable and the existing service road. As part of the ESD
Green Star Requirements for the development, the proposed stormwater system for will include treatment devices and
rainwater reuse. This system consists of a 50kL rainwater tank used for irrigation and toilet flushing, Stormwater 360
Stormfilters and Enviropods. The pollutants targeted Quantity of units to be confirmed during detailed design.

Thus the proposed development will reduce stormwater pollutant load to the downstream receiving stormwater
system, and water treatment and reticulation plant.

6.3 EPA Approval

The Zoo currently has an EPA license on the harbour outfall (or overflow line) from the downstream water treatment
and reticulation plant. The Zoo undertakes monthly water testing for TSS (total suspended solids), pH and BOD
(biochemical oxygen demand) and the results are published on their website for public assess.

As discussed in section 6.2, the proposed development will reduce stormwater pollutant load to the downstream
receiving stormwater system, and water treatment and reticulation plant. With the reduced pollutant load entering the
water treatment and reticulation plant, the plant will improve treatment efficiency and may reduce the pollutant load

on the outfall.

During Construction erosion and sediment control measures will be in place, refer to section 7.
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Water Quality Treatment
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Erosion & Sedimentation Control

7. Erosion & Sedimentation Control

Landcom have published a design guide entitled “Managing Urban Stormwater - Soils and Construction” which is
regarded as the standard to which erosion and sedimentation control should be designed to within NSW. Mosman
Council specifies compliance with the Landcom design guide in there Stormwater Management Code.

The control of erosion and sedimentation describes the measures incorporated during and following construction of a
new development to prevent the pollution and degradation of the downstream watercourse.

A Soil and Water Management Plan has prepared as part of the development application documentation and is included
in Appendix A of this report.

Common control measures adopted are:

e Sedimentation fences;

¢ Sedimentation basins;

e Stormwater drainage inlet protection;

e Overland flow diversion swales;

e Shaker Grids and wash downs for vehicles leaving the construction site;
e Dust control measures.

The maintenance of these control measures throughout their intended lifespan will ensure that the risk of erosion and
sedimentation pollution of the downstream watercourse will be minimized.
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Appendix A — Civil Drawings
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GENERAL NOTES
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