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Tally Ho Reserve stormwater harvesting system has been successfully operated for more than two 
years now.  It is not the typical configuration adopted in stormwater harvesting due to the source water 
location, source water quality, the existing infrastructure for the Sienna Falls estate and the buffer tank 
for irrigating the reserve. 
 
The lake is a terminal point for stormwater to collect within Sienna Falls which means there is no 
outfall.  The stormwater must be pumped out to council stormwater network south-east in the vicinity 
of Tally Ho Reserve to maintain appropriate water levels in the lake.  This is achieved with a 225mm 
diameter pipe and 2 large pumps to cater for the 100 year ARI storm. 

The water quality investigations revealed elevated levels of pH, salinity and turbidity.  Pathogens were 
found to be at reasonable levels, although it was recognised they can be highly variable.  The former 
has some risk of affecting the turf over the long term and pathogens are a human health risk. 
 
Utilising the infrastructure, particularly the rising main, was critical to minimise the construction cost.  
The rising main passes in between buildings and under roads so adding an additional rising main 
along this route would have been relatively expensive.  There were 3 key options that were explored 
for the rising main and the final solution was one that did not hinder the stormwater pump operation in 
any way and did not rely on complicated controls. 
 
The harvested water is being pumped at a low flow rate to minimise the size of new infrastructure 
required for transfer and treatment by disinfection. 
 
The existing above-ground buffer tank and irrigation pump was utilised as well.  It inherently became 
part of the optimised buffer storage volume for irrigation and, perhaps more importantly, it allows 
appropriate mixing (shandying) of lake water and mains water when required to achieve the desired 
water quality for irrigation.  This is all automatically controlled by sensors with alarms sent when pre-
defined triggers have been activated. 
 
This project is also a great example of integrating the plant shed with the surrounds which is now a 
playground. 

1. INTRODUCTION 

City of Monash (Council) has identified an opportunity to harvest stormwater from a terminal 
stormwater pond (Figure 1) in Sienna Falls Estate to irrigate the 1.39 hectare oval in Tally Ho Reserve.  
Sienna Falls was previously a quarry and was more recently developed into a housing estate.  The 
stormwater pond cannot drain by gravity and instead has a pump system that delivers stormwater to 
council’s gravity system in the north east portion of Tally Ho Reserve via a 225mm diameter rising 
main. 
 
Investigation into the suitability of utilising this water for irrigation purposes was undertaken focusing 
on utilising the existing infrastructure where possible and also the quality of the lake water.  The 
existing pond is essentially a storage, however there are limitations on draw-down due to landscape 
aesthetics.  Assessing the appropriate water quality, identifying the optimal hydraulic configuration and 
determining the system performance was critical to the success of this project. 
 
Drawings of the pond system have been provided however there was no design report explaining the 
assumptions or specific operational control.  The existing pumps are activated on the pond reaching a 



Clever use of existing infrastructure – Tally Ho Stormwater Harvesting project Wiese 

Stormwater 2018 - Wiese  2 of 12 

pre-determined trigger level and also subsequently switches off at a low level.  There was conflicting 
information as this level on the drawings differed from the harvesting report.  
 

 

Figure 1 Stormwater Pond in Sienna Falls 

 

2. WATER QUALITY 

2.1. Lake Water 

The lake water was observed to be very turbid instigating the need for further investigation.  Council 
obtained laboratory testing of 2 samples from the stormwater pond.  The samples (ALS Id’s 3919975 
& 3919976) were found to have very similar properties.  
 
The key parameters tested and a summary of results is shown in Table 1: 
 
Table 1 Pond water quality summary 

Parameter Comment 

pH Slightly high.  Ideally it would not be used long term for irrigation 

EC/Salinity Slightly high and ideally not used in the long term for irrigation 

Ca, Mg & Fe 
These are within tolerable limits for irrigation, however, may cause some scaling on 
plumbing over the long term 

E.coli 
The counts are quite good for stormwater but can vary considerably.  These levels 
can be experienced frequently in the Yarra during significant rainfall, however, the 
recommended limit for irrigation is still an order of magnitude less 

 

2.2. Turf Health 

Water quality testing has identified there is some risk in affecting the health of the turf over the long 
term.  Recommended measures that were considered are described in Table 2. 
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Table 2 Measures to manage water quality risk for irrigation 

Measure Comment 

Mix the irrigation water with mains 
Would likely occur in the warmer months as the pond is unlikely 
to supply 100% of the irrigation water.  The extent of mixing will 
only be known with a detailed water balance 

Allow the rising main to be occasionally 
flushed 

This can be designed into the system 

Investigate the source of Hardness 
It may be from construction materials which could decline over 
time or from the cliff face recirculation.  The unit may be turned 
off or the face be treated to minimise the uptake of minerals 

Undertake further testing of water quality 
and soils in the oval 

To determine the ability of the oval to accept continued 
irrigation of this quality of water 

 
Mixing was automated in the system controls. 

2.3. Human Health 

Human health may be affected by exposure to stormwater in public areas. Of particular risk is 
pathogen exposure (represented by the E.coli indicator). Recommendations to be considered are as 
outlined in Table 3. 
 
Table 3 Measure to manage human health risks 

Measure Comment 

Move recirculation intake to southern side of pond 
to stimulate mixing and reduce the risk of algal 
blooms. 

This will be a key management task to reduce the 
risk of blooms. 

Disinfection is strongly recommended to minimise 
Council risk to public health on pathogen 
exposure. 

The typical method in this case would be UV 
however further water quality testing is required to 
confirm the effectiveness of this treatment. 

Filtration prior to disinfection is strongly 
recommended. 

This will improve UV performance and also help 
manage the potential for algae to be pumped to the 
header tank. 

 
Filtration and disinfection was included in the system. 

3. HYDRAULIC CONFIGURATION 

3.1. General 

There were three options for hydraulic configuration considered for Tally Ho system: 
 

1. Option 1 – Gravity diversion from main line to 200kL header tank  
2. Option 2 – Low flow pump direct to irrigation 
3. Option 3 – Low flow pump with buffer tank 

 
Each of these are described below.  It is noted that the lower the flow rate, the smaller the devices and 
infrastructure required, which reduces the capital cost. 
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3.2. Option 1 

Option 1 is consistent with an old proposal put to Council by Reeds, however, with the addition of 
treatment prior to irrigation.   
A gravity offtake from the main line feeds an underground header tank.   
The header tank allows a lower pump out rate to irrigation, reducing treatment cost. 
 

 

Figure 2 Option 1 configuration 

 
 

3.3. Option 2 

Option 2 is the installation of a low flow pump with irrigation directly from the lake, bypassing header or 
buffer tanks. 
The treatment rate would match the irrigation rate. 
Make-up water is still required from mains for when the lake is low, or mixing is required to manage 
water quality. 
 

 

Figure 3 Option 2 configuration 
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3.4. Option 3 

Option 3 includes the installation of a low flow pump transferring at a lower rate to header or buffer 
tank   
Water is treated at a low rate (reducing treatment cost).   
The size of the header tank and irrigation rate would dictate the pump flow rate required.    
 

 

Figure 4 Option 3 configuration 

 

3.5. Discussion of Options 

A comparison of the three hydraulic configuration options is presented in Table 4 below. 
 
Table 4 Comparison of hydraulic configuration options 

Element Advantages Disadvantages 

Option 1 – 
Reed 
configuration 

• The biggest advantage of this option is 
that existing infrastructure (including 
existing rising main) may be utilised to 
supply lake water. 

• This could utilise the small buffer tank 
and therefore run a smaller pump 
through treatment prior to the buffer tank, 
and then through the existing pump and 
irrigation system, minimising costs 
associated with treatment of larger flows. 

• Operating 3 pumpsets to activate 
irrigation. Irrigating directly from the 
200KL header tank would require only 2 
pumpsets, but treatment at the full 
irrigation rate would be required. 

• The 200 kL header tank is an 
underground installation and therefore 
attracts significantly higher construction 
costs relative to above ground tanks. 

Option 2 – 
Direct 
irrigation from 
Pond 

• Bypasses the need to install underground 
header tank. 

• Treatment can be located at the lake or 
Tally Ho Reserve. 

• Treatment rate would need to match the 
irrigation rate which would be higher than 
a transfer rate, and therefore higher 
treatment costs. 

• The existing buffer tank would still be 
required to provide make up water if the 
lake is low. 

• A low flow pump would need to be 
installed in the lake pump pit. 



Clever use of existing infrastructure – Tally Ho Stormwater Harvesting project Wiese 

Stormwater 2018 - Wiese  6 of 12 

Option 3 – 
Low flow 
pump and 
treatment 

• Treatment occurs at a lower rate than 
irrigation (transfer rate) and therefore 
lowered cost. 

• Can use existing infrastructure (above-
ground buffer tank), without the need for 
installing underground infrastructure 
(depending on Council preference and 
water balance). 

• The small buffer tank would require a 
higher treatment rate than the 200 kL 
header tank (however, would still be 
lower than the irrigation rate). 

• A low flow pump would need to be 
installed in the lake pump pit. 

 
Option 3 was selected for development due to the excellent value provided at a low cost.  This option 
was then subject to further investigations. 
 

4. INVESTIGATIONS 

4.1. Water Balance Modelling 

A 6-minute time-stepped water balance model was developed based on historical rainfall data for 
selected dry and mean years. 
 
The water balance aims to: 
 

• Replicate future performance using historical data. 

• Determine the storage behaviour of the stormwater pond. 

• Evaluate the sensitivity of the proposed system to varied buffer tank sizes and pump 
transfer rates. 

• Determine the reliability of irrigation supply. 

• Optimise performance of the harvesting scheme. 
 
Monash City Council actual irrigation use data for the Tally Ho Reserve between July 2012 – June 
2013.  Actual usage was 3620 kL while budgeted usage for the same period was 4260 kL.  The water 
balance model was calibrated with selected rainfall data from the 2000-2001 period which was a mean 
year by rainfall to match this usage. 
 
Modelled irrigation demand was based on: 
 

• Irrigation at night over a 6 hour period. 

• Calibrated crop factors and irrigation deficit triggers, treating the soil profile as a storage. 

• Evapo-transpiration for each time-step. 
 
The first 500mm of the stormwater pond storage was adopted as the limit of extraction for harvesting 
(i.e. a drawdown of 500mm).  A range of drawdown levels were investigated with 500mm delivering 
the best balance between maintaining aesthetic pond levels and high harvesting yields (e.g. a 300mm 
drawdown provides 10% lower reliabilities). 
 

4.2. Optimising Offtake Rate and Tank Size 

The first step was to optimise the offtake or transfer rate.  The range from 1L/s up to 10L/s was tested 
with various tank sizes.  The results are presented in Figure 5. 



Clever use of existing infrastructure – Tally Ho Stormwater Harvesting project Wiese 

Stormwater 2018 - Wiese  7 of 12 

 

Figure 5 Comparison of offtake rates 

The yield performance is not sensitive to offtake rates.  This means that a lower rate can be adopted 
to reduce construction costs. 
 
The 38 kL, 77 kL and 152 kL tanks selected for further optimisation for all the selected years using a 
500mm drawdown limit for the stormwater pond.  A 2 L/s offtake rate was selected as this was the 
minimum rate needed to be able to irrigate the entire Tally Ho Reserve within a six hour period.  The 
results are provided in Figure 6 below. 
 

 

Figure 6 Yield for 2L/s offtake for varying tank sizes 

It can be seen from the results presented that yield performance is not highly sensitive to storage for 
an offtake rate of 2L/s.  This will allow a smaller storage to be adopted to save construction costs and 
the existing buffer tanks will suffice. 
 
The results of the yield performance for dry and mean years based on a small buffer tank is provided 
in Table 5 below.  This assumes there is no mixing with mains water. 
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Table 5 Final yield results based on small storage (1 buffer tank only) 

Scenario Dry Mean 

Tally Ho Reserve 
(38 kL tank @ 2 L/s offtake) 

3.83 - 5.58 ML 
(68 - 92% reliability) 

1.97 - 4.18 ML 
(84 - 100% reliability) 

 

4.3. Stormwater Pond Behaviour 

The stormwater pond is a key feature of Sienna Falls Estate and therefore there is a major concern 
that the stormwater harvesting system will cause the pond to dry up prematurely.  A pond behaviour 
assessment was undertaken to assess this impact. 
 
Figure 7 shows the pond behaviour in a mean year and a dry year (driest year considered).   
 

 

Figure 7 Storage behaviour of Stormwater Pond 

The minimum level reached using data from 1996/97 (Year 1) is RL102.4m.  This was considered 
acceptable. 

4.4. Flood Performance 

There were assumptions made on the cut-in and cut-out levels of the flood pumps to improve the yield 
performance.  Due diligence requires confirmation that the flood mitigation performance of the system 
remains functional.  This was undertaken using DRAINS modelling with the following assumptions 
being applied: 
 

• Based on an initial water level of RL 103.2m. 

• Flood pumps cut in at RL 103.15m and cutting out at RL 103.0m. 
 
A peak level of RL 103.98m was reached during a 100 year, 3 hour storm event.  Based on the Sienna 
Falls Estate layout plan, this is well below the level of the footpath which runs around the perimeter of 
the pond at RL 104.9m as shown in Figure 8. 
 
The tested cut-in and cut-out levels provide enough capacity for flood storage while maintaining an 
aesthetically acceptable pond level. 
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Figure 8 Flooding extent 

 

4.5. Monitoring and Communications 

On-line monitoring of salinity (EC), transmissivity and pH is integral to the design so that the water of 
inappropriate quality is not irrigated.  Telemetry was required to collect, interpret and send data to 
manage the system.  This includes all alarms, water levels, pump operation and valves and is shown 
schematically on Figure 9.   
 
Water is transferred to the buffer tanks when there is adequate storage available and when the water 
is of appropriate quality.  If the water is high in salinity the system will automatically add potable water 
from the mains to achieve the desired quality.  If there is no water to transfer and the buffer tanks are 
low, potable top up will be activated. 

 
Figure 9 System controls and monitoring 

 
Council recently reported that there have been no recorded issues with the operation of this system. 
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5. DESIGN AND CONSTRUCTION 

Storm Consulting prepared the detailed design of the system based on the previously described 
investigations.  Excerpts of the design has been provided in Figures 10, 11 and 12. 
 

 
Figure 10 Detailed design of the primary offtake and controls at the stormwater pond 

 
As much of the existing infrastructure as possible was utilised.  The existing hydraulic connection with 
the pond was used and connected to a new low flow transfer pump chamber via a 150mm diameter 
balance pipe. 
 
The new pump rising main was connected to the existing 225mm diameter rising main to transfer pond 
water for irrigation at 2L/s up to Tally Ho Reserve when the quality is satisfactory and there is available 
storage in the buffer tanks.  The secondary offtake is a large on-line pit that is filled by the pond 
transfer pump where overflows can pass down the gravity stormwater drain. 
 
The secondary offtake comprises a 2.5L/s pump to minimise the potential for bypass losses down 
council’s stormwater drain.  This water is delivered to the buffer tanks via filtration and disinfection.  
This is shown in Figure 11. 
 
Radio telemetry was specified to save installation of data conduits and cables from Tally Ho Reserve 
to the stormwater pond in Sienna Falls. 
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Figure 11 Detailed design of the secondary offtake and controls at Tally Ho Reserve 

 
A substitution was made on the disinfection system to save construction costs.  The alternative system 
did not have the performance claims at this time however Council was prepared to take the risk to 
save costs.  The UV system has since achieved certification. 
 

 
Figure 12 Detailed design of the connection and controls at the buffer tanks 

 
The salinity in the buffer tanks and the secondary offtake (discharge pit) is constantly monitored.  If the 
salinity levels exceed the pre-defined levels then automatic mixing will be activated.  This draws water 
from the mains until the salinity drops to an appropriate pre-defined level.  Automating this feature is a 
key success to this project to ensure continued long-term health of the turf. 
 
Council managed the construction of the system.  They advised that everything went according to plan 
except for a minor change to the secondary offtake.  Instead of installing this pit on-line, Council 
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installed a hydraulic connection from the existing pit to the new secondary offtake pit as shown in 
Figure 13. 
 

 
Figure 13 Construction of the secondary offtake (discharge pit) 

 

 
Figure 14 Plant shed complete 
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