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Abstract
The City of Ryde as part of their commitment towards water quality improvement, delivers a portfolio of
capital and non-capital stormwater and catchment based projects across the local government area
including several stormwater harvesting projects. Works locations are informed utilising findings from
various studies undertaken by Council including their ongoing water quality monitoring program across
5 catchment areas, pollution monitoring, WSUD strategic review studies and involvement as
contributing partners in Parramatta River Catchment Group, under the Lane Cove and Parramatta
River Coastal Zone Management Plans and Sydney Harbour Catchment Water Quality Improvement
Plan.
This paper and presentation focuses on the story of the City of Ryde planning, designing and
implementing stormwater quality improvement projects, with a particular focus on the Bill Mitchell Park
site which combines stormwater quality and stormwater harvesting.
Bill Mitchell Park is located off Morrison Road, Gladesville and discharges into Glades Bay within the
Parramatta River. It is located directly below the upstream Peel Park. Peel Park was identified in two
previous studies as an ideal location for a WSUD and GPT system within the Parramatta River
Estuary Coastal Zone Management Plan and other plans, to provide improved treatment of stormwater
flows entering the estuary at the site as well as installing irrigation.
It was identified that the downstream Bill Mitchell Park would provide a greater capture opportunity as
contained a higher catchment area. It was an extremely feasible location for the installation of a high
quality SQID followed by a gravity offtake into a large underground stormwater harvesting system and
Optimal Stormwater provided designs for these and won the construction of the GPT and stormwater
harvesting system at the site.
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1. INTRODUCTION
Optimal Stormwater undertook a feasibility study for the City of Ryde and it was identified with Council
that the Peel Park site would have to operate under a pumped system due to hydraulic site constraints
and the installation of a bioretention system could subject restrictions on the use of an area which was
presently used by sports groups as a training area.
The more feasible location for a GPT was identified to be downstream in Bill Mitchell Park as it treats a
larger catchment area (47 hectares) compared to Peel Park (36 hectares), had favourable hydraulics
suiting a vortex device, had a cost effective construction setting, an easy location for ongoing cleaning
with ease of access for the required quarterly suction or grab cleaning and proximity to the future
stormwater harvesting and irrigation system which was proposed for Bill Mitchell Park.
Subsequently a detailed design for the GPT, water balance and a stormwater harvesting tank at the
Bill Mitchell site was undertaken by Optimal Stormwater.
Completing the first stage of the stormwater harvesting in December 2016, a GPT had been installed
to collect litter from 47 hectares of upstream catchment. This pollution trap had removed 26 tonnes of
pollutants since one year of operation, preventing them from ending up in Parramatta River. Along
with the GPT a huge (100,000 litre) water tank had been installed to capture treated water via gravity.
As part of the future stormwater harvesting scheme, the collected water from the GPT and stormwater
harvesting tank was to be used as the primary source for the new irrigation of Bill Mitchell Park.

Figure 1 Bill Mitchell Park

Figure 2 Peel Park

Figure 3 Bill Mitchell Park CDS GPT and
100KL water tank built in 2016

Figure 4 100KL raw water tank which receives
gravity flows from the CDS GPT
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BACKGROUND

The City of Ryde subsequently went out to open tender for the construction of this system and Optimal
Stormwater won the construction of the project. Due to project and funding complexities, the Bill
Mitchell Park stormwater harvesting project subsequently went out for tender in three separate stages
and Optimal Stormwater won two of the three stages, with Micon Constructions winning the
construction of the treatment shed extension. The Bill Mitchell Park irrigation design was undertaken
by Aqueduct Consulting in coordination with Optimal Stormwater and the construction of the Bill
Mitchell Park irrigation construction went out for tender and was won by Neverstop Water Harvesting.

Figure 5 Bill Mitchell Park CDS GPT and 100 KL
tank finished surface early 2017

3.

Figure 6 Location of the stormwater harvesting
treatment room and irrigation tank

INVESTIGATION

Figure 7 Preliminary site investigation for GPT construction in 2015
It was at the initial concept design meeting on site that the City of Ryde gave the valuable input that
this area in Bill Mitchell Park would ideally be the best location for access from both construction and
the residents point of view, minimal site disturbance due to it being minimally used open space and
capturing the maximum catchment area before the culvert is tidal as well as the possibility of a gravity
based system which would reduce Councils long term electricity use and meet sustainability targets.
Having the first stage of GPT construction completed, the second round of detailed design involved
the stormwater harvesting enabling the treated water from the GPT and 100KL raw water tank to be
transferred to the treatment shed and used for irrigation of Bill Mitchell Park, tanker top up plus
transfer to Peel Park for irrigation. The figures here show the sports field area and the catchment area:
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Figure 8 Bill Mitchell Park area with 2 sports fields
which were previously not irrigated

Figure 9 Bill Mitchell Park 47 hectares of
catchment area

Figure 10 GPT being cleaned preventing pollutants
from entering Sydney Harbour

Figure 11 GPT, 100KL stormwater tank and
valve pit lids plus tanker truck top up

The second stage of this stormwater harvesting scheme encompassed the offtake from the raw water
tank to the new treatment shed. Since July 2018 approximately 1 ML of water has been used through
the stormwater harvesting system, nearly 50KL has been used for the tanker truck top up and a load
of pollutants were removed from the GPT.

Figure 12 Bill Mitchell CDS GPT in action

Figure 13 Access pit to the 100 KL tank
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DESIGN DEVELOPMENT

The stormwater harvesting system was commissioned to irrigate the new turf during the intensive turf
watering stage. Having the pollutants trapped in the CDS 2018 GPT, the raw water is then transferred
from the 100 KL tank to the treatment room which was designed to treat the stormwater to meet the
Guidelines for Recycled Water for the irrigation of the Bill Mitchell Park.
Taking into account the water balance, irrigation demand and the end users of this stormwater
harvesting scheme, the treatment process was designed as follows:

Figure 14 Treatment process
Referring the above flow diagram, the following options are incorporated in this design solution:
Intake system CDS 2018 GPT and 100KL Raw Water Tank
The intake system consisted of a 100KL stormwater harvesting tank taking treated stormwater via
gravity from a CDS 2018L which receives base and stormwater flows from a 47 hectare catchment,
the raw water intake pump and low level float switch (for pump protection) located nearly 5 meters
below the surface inside the sump in the 100KL raw water storage tank in Bill Mitchell Park. Both
these infrastructures are seen below:

Figure 15 Raw water intake pump and low level float switch plus brick weir modification to
reduce the fine sediments and silts blocking the offtake pump
The low level switch result is shown electronically and the following interlock conditions override the
pump’s start:
• Low level alarm,
• Low flow alarm,
• High pressure alarm,
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Low UV intensity alarm,
High turbidity alarm.

The low level alarm is triggered by both a low level float switch located in the 100KL tank and the high
level in the above ground 30KL irrigation header tank.

Figure 16 Pocess, electrical and communication diagram
Raw Water Tank Pump PNS-(APN 550/2/G50HA1FT/50)
This direct online pump has a constant medium pressure and is capable of pumping 3-5 L/s. It is a
wastewater pump and is designed to perform better than a clean water stormwater pump. The pump
allows the passage of solids up to 10mm and avoids problems associated with clean water pumps.
Auto Flush Screen-filter PNS-VDF
The Automatic Self Flushing Screening Filter - 3-5 l/s with 90mm pipe inlet and outlet has a high
performance during back washing. The extensive filtering surface, and backwashing time of
approximately 30-60 seconds with a minimum head and water loss provides least maintenance
requirements and longevity of the system. The backwash water is then sent back to the CDS GPT.
Dual Media Filters PNS P-3030
These PNS P-3030 Gravel Sand Dual Media Filtration systems are designed to filter organic materials
and particles which may be present in stormwater that is intended to be used in irrigation systems.
Due to the automatic self-flushing units this dual media filter has low maintenance requirements with
its ease of opening and is in fact the first plastic screen filter of its kind in Australia.
Irrigation Header Tank
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The 30 KL irrigation header tank acts as a secondary settlement tank to settle out very fine silts in the
tank and provide potable top up as a backup. The tank increases the stormwater harvesting resilience.
Irrigation Pump
This pumps the water from the proposed above ground 30KL irrigation header tank to the Bill Mitchell
irrigation, the Bill Mitchell Tanker Truck Top Up or the Peel Park extension (future item). Water is sent
from the irrigation tank based on a pre-programmed irrigation cycle setting.
UV disinfection unit PNS Puretron X245
The UV unit disinfects the filtered water before sending it out for irrigation or tanker truck top up. This
provides the treatment level required for the irrigation and is particularly targeted at e.coli.
Turbidity Meter Aquametrix Model AM-TBR
The turbidity analyser measures the water turbidity before it enters the UV system. If the measured
turbidity goes above the programmed turbidity level, an alarm goes off notifying the user of high
turbidity. The system runs for another 5 minutes and if the turbidity returns to the acceptable level and
the system is back up to normal operation. Otherwise after that the high turbidity alarm triggers the
potable top up runs for another 10 minutes. After 10 minutes of potable top up if the turbidity exceeds
the pre-programmed levels then the turbidity meter interlocks the system and must be manually
checked by an operator on site.
pH Meter Aquametrix Model P575/R575
The pH meter measures the water pH before it enters the UV system with a similar interlock system as
described for the turbidity meter.

5.

CONSTRUCTION

The site had some constraints and Optimal Stormwater identified the sources of risk to formulate a
practical, safe and economical construction methodology. Having various services laying in the zone
of influence of the construction, trees and plants in the vicinity to the site work and residents were
major constraints to the construction work. Optimal Stormwater needed to mitigate these risks during
construction for the safety of workers and to ameliorate the complications for Ryde Council.

Figure 17 Stormwater harvesting services installed in Bill Mitchell park
The soil was stockpiled on site for reuse through slightly increasing the ground levels in the reserve
and silt fencing and other erosion control measures were been erected around the stockpile areas in
order to control sediment runoff.
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Figure 18 Site secured with safety and sediment fencing while trenching

Figure 19 Stormwater, telecommunication and electricity pipes

Figure 20 Penetrations to the treatment room during and after construction
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Figure 21 Finalised treatment room

Figure 22 The new above ground irrigation tank and irrigation system in use
Recycled water tanker truck top up has been utilised by the City of Ryde and there is a planned
extension to bring recycled water to Peel Park which already has an irrigation system and header tank
in place which would make for an easy addition of recycled water. The tanker top up is shown below:

Figure 23 Tanker top-up commissioning
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6. OUTCOME
The newly installed stormwater harvesting system significantly improves both the capture and
retention of gross pollutants from the catchment. On average,it provides about 80 percent (although is
currently supplying 100%) of the irrigation demand of the Bill Mitchell Park and will greatly enhance
the quality of stormwater discharging to Parramatta River as per the Parramatta River Coastal Zone
Management Plan and Sydney Harbour Catchment Water Quality Improvement Plan.
An Operation & Maintenance Manual was prepared for the GPT and stormwater harvesting system
describing the most effective procedures for operation and maintenance, taking into consideration the
plant and equipment required to do the work, WHS obligations, best dewatering method and pollution
transport/disposal requirements.

7. CONCLUSION
The City of Ryde continues to reduce pollutants and increase water capture and reuse opportunities
across the LGA. Projects such as these contribute to outcomes under Ryde’s Community Strategic
Plans for ‘Environmental Sensitivity’ for environmental conservation. This presentation and paper
focuses on the stormwater quality management through telling the story of the planning, design,
construction and operation and maintenance of the Bill Mitchell Park GPT and stormwater Harvesting
System and the opportunities and benefits that can arise when considering integrated water cycle
management providing localised and broader environmental benefits.
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