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Executive Summary 
Over the past 14 years Sydney University has reduced its water consumption from 
792ML/year to just over 500ML/year, through demand management initiatives and 
significant leakage reduction programs.  The University is now at a point whereby future 
potable mains water reductions from these programs will be harder to achieve, and is 
looking to other areas whereby reductions in water consumption can be attained.   

Importantly the University is also seeking alternative water sources, as a result of other 
drivers including water restrictions imapcting on the health and viability of its sporting 
fields and new development projects which have the ability to immediately implements 
best practice water and environmental practice.  This will ensure complaicne with the 
University environment policy which states that the University is: 

 “committed to environmental best practice, and to the continual improvement of its 
environmental performance, recognising its obligations both locally and globally, to 
the present and succeeding generations. The University aims to lead in defining best 
environmental practice, and will set its own demanding standards where none exist.” 

This discussion paper outlines a range of options for improved water cycle management 
which have been identified in three stages. The stages generally follow the principle of low 
cost source reduction for Stage 1 options, reuse options for Stage 2 options and innovative 
and integrated ecosystem principles for Stage 3 options, as shown in the table below. The 
stages also correspond to project inception and development lead times with Stage 1 
projects having the least development time and Stage 3 having the longest.  

Stage 1 

1 to 3 years 

Source Reduction 

Stage 2 

5-10 years 

Reuse 

Stage 3 

10-20 years 

Innovation 

• Detailed water audit 

• Leakage Reduction 

• Aggressive Water 
Efficiency 

• Cooling Tower Efficiency 

• Irrigation Efficiency 

• Stormwater reuse 
(immediate options) 

• Stormwater quality 
retrofits 

• Roofwater reuse 

• Stormwater Reuse 

• Greywater reuse 

• Wastewater reuse 

 

• Source separation of 
wastewater 

• Waterless Toilets 

• Biogas Plant 

• Vacuum Sewers 

 

This discussion paper is presented in two parts: 

• Part A – an overview of the Sydney University water cycle, drivers for improved water 
management and summary of the recommendations from Part B,  
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• Part B - detailed information on all the Stage 1, 2 and 3 options, with accompanying 
recommendations.  

Based on these options detailed in Part B, five general recommendations have been 
identified which summarise the key issues relating to various water management practices 
that are conducted on the campus or maybe undertaken in the future, and include: 

1. Management Structure - A formalised management structure is the key to the 
successful management of the water cycle. Water management policies and an 
integrated water management committee are required to drive the implementation of 
individual integrated water programs on campus. Documentation of the processes and 
programs involved is a key part of management review and providing a culture of 
continuous improvement.  

2. Drought proofing the campus - Currently on campus the overwhelming irrigation 
demands are not being met due to water restriction imposed by the ongoing drought. In 
the foreseeable future all indications are that water restrictions will be imposed more 
frequently and possibly permanently. The university needs to proactively move to 
drought-proof the campus by utilising various alternate supplies available on campus. 
There are significant cost incentives as currently employed alternatives, such as hand 
watering and conversion to drip irrigation, are expensive, and it is likely that the cost 
of water will increase.  

3. Aggressive Water Efficiency - Water efficiency needs to be actively and 
comprehensively pursued. Water efficiency offers the simplest and fastest way to 
reduce water conservation at least cost. Water efficiency in the near term will be the 
predominant form of water reduction in existing buildings and thus a major program of 
water efficiency needs to be adopted. Preliminary investigations indicate that 
significant savings can be made for all forms of water using fixtures across campus 
including replacing single flush toilets, inefficient urinals, inefficient shower heads 
taps, and dishwashers.  

4. Stormwater Quality – from conventional drainage to WSUD - Stormwater quality 
management will gain increasing attention in the medium future. An active local 
community has already begun to improve creeks downstream of the university. 
Furthermore Sydney University drains to Sydney Harbour, a highly visible receiving 
water that has an international reputation. Currently the university has limited capture 
of gross pollutants and other pollutants including nutrients, organic matter and heavy 
metals are discharged from the campus and into the harbour without any treatment.  

5. Exploiting retrofits and redevelopment - Retrofits offer an important opportunity to 
achieve significant integrated water cycle outcomes. All retrofits and redevelopment 
including building fixture retrofits, road works, and landscaping works offer 
opportunities for reducing water usage and improving stormwater quality. It is 
recommended that these redevelopments should be systematically assessed for 
inclusion of integrated water cycle management opportunities.  
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1 Sydney University Water Cycle 
The Sydney University water cycle is made up of the three water streams - potable mains 
water, stormwater and wastewater. The balance of each of these three streams has been 
modeled and is shown in Figure 1.  The balance shows that in an average year nearly 
1 gigalitre of rain falls on the campus, and roughly half that much again is bought onto the 
campus as potable mains water.  Combined this is equivalent to approximately 1500 
Olympic sized swimming pools.  Most of the rainwater runs off as stormwater to Blackwattle 
and Rozelle Bays carrying litter and other pollutants washed off roads, footpaths and other 
impervious surfaces through the University, while most of the potable water is used once 
and discharged to the sewer and thence to the Bondi Ocean Outfall.  Open space and 
landscape Irrigation uses 25% of the potable water bought into the campus.   

 

 

Figure 1 Sydney University Water Balance 

 

The breakdown of water use on campus has been estimated from extensive water metering 
undertaken by the University.  This data has been supplemented with usage data from 
water audits conducted by ANU and Griffith University to determine estimates of typical 
building and appliance usage through Universities, and are shown in Figure 2 and Figure 3.  

Figure 2 shows the estimated water usage breakdown for different appliances and major 
use areas through the University.  The majority of potable mains water bought onto the 
campus is consumed by cooling towers and irrigation, 30% and 25% respectively.  Toilets are 
the next major user at 16%, with basins, showers and kitchens at 8%.   

 

Sydney 
University 
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Cooling Towers, 
30%

Irrigation, 25%
Toilets, 16%

Handbasin, Kitchen, 
Showers, 8%

Fountains, 2%

Student Union, 6%

Sports Facilities, 
8%

Labs, 6%

Figure 2 Estimated Water Usage Breakdown at Sydney University1 

 

A breakdown by buildings and major uses through the University shows that the biggest 
singular users are the chemistry building (10%), the SU Sports facilities (7%), including Noel 
Martin Recreation Centre and The Arena, and the Student Union buildings (5%). The 
chemistry building is the highest water user due to the use of water aspirators. Other high 
users of water include the Madsen and Anderson Stuart buildings.  

Figure 3 Estimated Water Usage for buildings at Sydney University 

                                                      
1 These estimates are based on water meter data undertaken by the University, previous detailed water audits 
undertaken by other Australian universities, and SWC data for non-residential water users.  
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Medical Foundation 

Building 2%

Carslaw
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Irrigation is currently limited by the ongoing water restrictions however the share of water 
that the university uses for irrigation can be expected to increase after the completion of 
St John’s oval irrigation system, and if water restrictions are relaxed. 

1.1 Trends in water consumption at the University 
Over the past 14 years since 1998, there has been nearly a doubling of the student 
population from 16,466 to 32,926.  At the same time the gross floor area at the Unviersity 
has increased from 461,000 to 665,000m2.  Conversley water consumption at the University 
has decreased signifcantly from 792ML/year to 500ML/year in 2003, as shown in Figure 4.   

Figure 4 Estimated Water Usage for buildings at Sydney University 

1.2 Actions by the University on water consumption 
The water saving gains made by the University are profound and significant. It is important 
to note that water has been monitored since 1988 and effectively managed since 1993, with 
most of the savings occuring in the past 5 years when the Unversity has been conducting an 
extensive metering and leak detection program, coupled with the roll-out of a demand 
management program.  Initiatives that the Unversity has taken over this time incude: 

• 60 water efficient irrigation systems controlled by timers and water sensors  

• 1000 litre rainwater tank in the Nursery 

• progressive roll-out of aqualoc washers fitted to taps (30% of Campus completed) 

• replacement of all automatic urinal systems with Passive Infra Red (PIR) or 
pneumatic push button control 

• cooling towers - ongoing analysis of performance and water flows  
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• installation of water pressure reduction devices in specific buildings and 
laboratories 

• ½ flush toilets in buildings  

• comprehensive monitoring of water usage (for the purposes of analysis, reporting, 
benchmarking, selective sub-billing and procurement purposes) 

• formulation and implementation of cost efficient water saving initiatives (as 
determined by monitoring and related audits) 

• Early identification and rectification of mains leaks or faulty irrigation delivery 
systems  

• Rectification of irrigation systems that run during rainfall 

• Identification and rectification of running toilets via real-time monitoring 

• School of Chemistry – high priority project due to high water use – focussed on for 
the last 3 years and also out of hours usage 

• vacuum pumps to replace inefficient aspirators and condensers (where feasible) 

The University’s existing leak reduction and recent demand management initiatives in their 
existing form are optimal and future water reductions are going to be harder and more 
costly for the University to implement.  Future water cycle benefits for the University will 
require a refocusing of some of the current initiatives and undertaking of new programs on 
demand management.   

Importantly, the University needs to be aware of drivers for improved water cycle 
management, by taking steps now and planning for the future, prior to changes in water 
related policy and pricing set by government. The drivers for improved water cycle 
management are discussed in the next section.  
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2 Drivers for Water Cycle Management 
Significantly there are a range of drivers for improved water cycle management at the 
University, occurring both internally and externally including: 

• ESD principles at Sydney University 

• Potable water demand management drivers  

• Wastewater management drivers 

• Stormwater management drivers 

Each of these drivers require changed responses to traditional water management and re-
assessment of how water is managed by all water users.  

2.1 ESD principles at Sydney University 
The University Environment Policy (2002) outlines two key areas pertaining to water 
management, stating that the University:  

• aims to reduce its consumption of materials and energy and to implement 
environmentally sound waste management practices. This includes eliminating 
unnecessary energy use, pursuing a program of energy conservation, and reviewing 
water usage. The University is committed to the long-range goal of maximum use of 
renewable energy sources.  

• is committed to landscaping and grounds maintenance practices which minimise water 
and energy use and promote integrated pest management. The use of fertilisers, soil 
conditioners and pesticides will be minimised.  

Within the policy specific statements relate to water and include reviewing water usages 
and minimising water consumption in irrigation practices.  While these practices will allow 
the University to slowly improve their management of water resources it does not met the 
aims of the Environmental Policy for the University to be: 

“committed to environmental best practice, and to the continual improvement of its 
environmental performance, recognising its obligations both locally and globally, to 
the present and succeeding generations. The University aims to lead in defining best 
environmental practice, and will set its own demanding standards where none exist.” 

Nor does it meet with the outcomes of Water Sensitive Urban Design and Integrated Water 
Cycle Management. The WSUD framework relates specifically to the interactions between 
the urban built form and the urban water cycle as defined by the three water streams of 
potable water, wastewater and stormwater (Figure 5)2.  

                                                      
2 Ecological Engineering (2003).  Landcom WSUD Design Philosophy and Case Studies Report, Ecological 
Engineering. 
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Figure 5 ESD Principles relating to Integrated Water Cycle Management  

2.1.1 ESD requirements for Buildings – Greenstar  
The Green Star environmental rating system for buildings is promoted by the Green Building 
Council of Australia and was created to establish a common language, a set of standard 
measurements for green buildings and to promote integrated, whole-building design3. The 
Green Star environmental rating system is designed for new buildings but has important 
indices which can be applied to the University’s ongoing water management.  There are 
eight indices of which water is one which has four target areas:  

1. To reduce potable water consumption of building occupants – address water rating 
of fixtures/fittings and reduction in potable water use through greywater and 
rainwater collection systems. 

2. To monitored and manage water systems - Install water sub-meters on all major 
water uses in buildings including cooling towers, irrigation, recycled water and/or 
rainwater systems and hot water services. Bonus for a leak detection system. 

3. Reduce the consumption of potable water for landscape irrigation - aim to have 90% 
of the water requirement for landscape irrigation sourced from non-potable water 
and/or installation of water efficient irrigation systems. 

4. Reduce potable water consumption in water based cooling systems – use of  
evaporative or water cooling tower systems, and achieves 6 or better cycles of 
concentration.  

                                                      
3 Green Building Council (2004), Green Building Council Website, 
http://www.gbcaus.org/greenstar/page.asp?id=117, site accessed 14 June 2001.  
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2.2 Potable water management drivers 
Sydney and its water supply catchments are currently experiencing a drought which has 
reduced its water storages to below 50% of capacity. This has been exacerbated by high 
water demands from a growing population base which over the last few years have used 
more water than the safe yield of Sydney Water Supply Dams.  This is likely to continue into 
the future as approximately 50, 000 people move to Sydney a year. Augmentation of 
Sydney’s water supply by construction of a new dam or desalination plant will have 
significant environmental and financial cost.  However additional sources of potable water 
supply will be necessary in the near future unless existing water users such as the University 
can reduce their potable mains water demand. The government is imposing a series of 
restriction both now and likely ones on the future as discussed below.  

2.2.1 Current potable water drivers - Water Restrictions  

Mandatory water restrictions are now in place in most parts of NSW as a result of extended 
periods of low rainfall conditions and low storage levels in water supply dams.  These 
restrictions are:   

• Hand-held hosing of lawns and gardens will only be permitted before 10am in the 
morning and after 4pm at night, on Wednesdays, Fridays and Sundays only.  

• No sprinklers or watering systems at any time.  

• No hosing of hard surfaces including vehicles at any time. 

The main impact of the restrictions is on irrigation practices which accounts for 
approximately 25% of the University water consumption.  Importantly, while Oval No 1 is 
irrigated by an automated irrigation system, most of the other SU Sports and College 
playing fields are water manually. The lawns and landscaped areas operated by FMO are 
operated by a combination of automatic drip irrigation, automatic pop up sprinkler systems 
and manual watering systems. St Johns Oval is currently being upgraded to include a 
lighting system, with an automatic irrigation system to account for significantly higher 
usage, which is expected to significantly increase its demand for water.  

The restrictions mean that the University open space areas and sporting facilities, as with 
most sporting facilities in NSW, are not receiving enough water resulting in: 

• hand watering of those areas that are not on drip irrigation, including the high 
profile lawns of the Quadrangle building, resulting in water demands not being met. 
This is likely to become more apparent in the summer months when there is higher 
water demands of plants.   

• Seeds, herbicides and fertilisers not being able to be applied as there is insufficient 
potable mains water available, decreasing the recovery potential of the playing 
grounds.  
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• Additional costs being incurred as temporary staff are employed to assist with hand 
watering of the landscape and playing fields.  

These impacts are resulting in the ovals 
looking degraded and worn down 
(Figure 6), with the University 
receiving negative comments from 
Sports Commentators during first grade 
rugby games.  Importantly, it has been 
noted by the groundskeepers that the 
current drought and water restrictions 
will have greater impact next year 
after a full rugby season with minimal 
water to assist growth and prevent turf 
diseases.    

Figure 6 No1 Oval in July 2004 suffering the 
impact of water restrictions 

2.2.2 Future potable water drivers  
The NSW Government is responding to higher water demands in Sydney in the future 
through:  

• mandating that all new residential developments and alterations requiring a DA 
meet a 40% reduction in potable mains water consumption. 

• investigating the potential for a two tiered-pricing arrangement whereby high 
water users will be charged between $1.70 to $2 per kL as compared to the current 
$0.96.  A determination on this is likely in August 2004.  

Future possible water management initiatives include: 

• suggesting that all open space areas in Sydney will not be able to use potable water 
for irrigation in five years time.  

• requiring that the current level of water restrictions remain in place for the 
foreseeable future.  

2.3 Stormwater management drivers 

2.3.1 Stormwater pollution  
The 70ha Sydney University Campus is part of the Rozelle and Blackwattle Bay Catchments.  
These catchments have had a long history of industrialisation with tanneries, copper 
smelting, pig yards and tobacco works forced out of the city centre and relocated into 
these areas in the 1800s. Landuse changes has resulted in sedimentation in the Bays being 
now 20 times pre-development rates and contributes high loads of heavy metals and other 
contaminants from road runoff and construction activities, to the already high levels of 
contaminants in the Bays.  Studies by Sydney University have shown that Blackwattle and 
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Rozelle Bay sediments are heavily contaminated showing high levels of zinc (>900 ppm), 
lead (>400 ppm) and copper (>300 ppm), consistent with high loadings found in Iron Cove, 
and Hen and Chicken Bay. It was found that sediments in these Bays exceeds Cu 
concentrations where adverse biological effect is expected.  During storm events high 
increases in BOD concentrations result in the remobilisation of these metals which are then 
distributed throughout the estuaries and bays and into the main axis of the Harbour. 

A key feature of the Blackwattle Bay Catchment downstream of the Darlington Campus is 
the presence of a combined stormwater and sewage system.  Under low flows sewage flows 
through the stormwater system, and is diverted into the sewerage system through weirs.  
Stormwater runoff from small storm events over 1mm/hour exceed the diversion capacity 
leading to flows over the weir of a mix of diluted sewage and stormwater discharged to 
Blackwattle Bay.  While sewer overflows contribute approximately 1.5% by volume of the 
stormwater discharged to the bay, they increase the mean annual phosphorus, nitrogen and 
BOD loads in the bay by 18%, 9.8% and 10% respectively. 

The two campuses of Sydney University form a significant portion of the Blackwattle and 
Rozelle Bay Catchments and therefore have a major role as a contributor of pollutants to 
these Bays and also in the opportunities for managing stormwater quality prior to entering 
them. 

Best practice stormwater management includes the establishment of qualitative and 
quantitative water quality objectives for new development in order to minimise the impact 
of urban stormwater.  An important driver for stormwater management is that of 
environmental protection of aquatic ecosystems.  The adoption of best practice stormwater 
quality management objectives is considered a reasonable response to this driver.  These 
objectives are listed in Table 1. Ideally, such objectives are adopted in policies to 
determine performance standards and to assess stormwater management measures.  

Table 1: Current best practice stormwater management targets4 

Pollutant Current best practice performance objective: 

Suspended 
solids  80% retention of the average urban annual load 

Total 
phosphorus  45% retention of the average urban annual load 

Total nitrogen  45% retention of the average urban annual load 

Litter Retention of litter greater than 50mm for flows up to the 3-month ARI peak 
flow 

Coarse 
Sediment 

Retention of sediment coarser than 0.125mm for flows up to the 3-month 
ARI peak flow 

Oil and Grease No visible oils for flows up to the 3-month ARI peak flow.  

 

 

                                                      
4 Institute of Engineers Australia (2003) Australian Runoff Quality Draft, IEAust., Sydney, Australia.  
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2.3.2 Stormwater as a resource 
Urban development significantly increases in the magnitude of stormwater flow events in 
urban creeks and the associated impacts of flooding and public safety.  The increases in 
flow rates and runoff from urbanisation are attributed to two main factors, namely:  

• increased impervious areas in a catchment, and  

• increased hydraulic efficiencies by which the catchment runoff is conveyed to 
receiving waters (eg. gutters and concrete pipes).  

The chief objective of conventional stormwater management is the conveyance of runoff 
for flood protection.  An efficient stormwater conveyance system will effectively increase 
the peak stormwater discharge from natural levels particularly for the frequent storm 
events by as much as 10 to 20 times.   

Water sensitive stormwater systems combine stormwater management elements to utilise 
stormwater as a resource for potential reuse.  Water sensitive stormwater systems can 
mitigate the increased peak flows and volume of stormwater runoff from frequent events in 
a developed catchment with the storage and use of rainwater water for in-house and 
garden use reduces the volume of runoff discharged to receiving waters. In doing so 
stormwater is viewed as a resource to be efficiently reused rather than a waste to be 
gotten rid of.   

2.4 Wastewater management drivers 
As shown in the water balance (Figure 1), the University discharges 380ML/year to the 
sewerage system which then discharges to the ocean via the Bondi Ocean Outfall. Several 
issues are raised by this process:  

• There is minimal treatment of this sewage prior to discharge and as such the 
wastewater can have significant local impacts and in the long term, can have 
significant regional impacts, through the bioaccumulation of pollutants in 
aquatic/marine environments, and the biomagnification of pollutants within food 
chains 

• Present sewage treatment processes require large amounts of energy in the 
movement of wastewater and in the treatment processes, which makes the 
conventional sewerage system unsustainable.  

At present sewage management is unsustainable and options to minimise the discharge of 
untreated wastewater should be seriously considered, through the valuation of the waste as 
a resource.   
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3 Management Framework  

3.1 Proposed Management Framework 
It is envisaged that a clear framework policy is required to address the complexity of 
managing water on campus with so many stakeholders and the increasing need for 
integrated solutions for efficiency gains.  The policy should be overseen by an integrated 
management team, with the responsibility for developing an integrated water management 
framework which includes principles, objectives, targets and strategies to achieve the 
objectives, as shown in Figure 7.  

The framework is based on a systematic and structured approach to water management 
which aims to incorporate water considerations into day to day operations of the 
University. The structured framework is designed to achieve continual improvement in 
water management, and ensures that planning of projects is done based on adopted policy 
that facilitates management review of performed actions.  

Figure 7 Proposed Management Framework 

The framework is based on the adoption of an overarching integrated water management 
policy. This policy details the key principles which will drive the integration of the water 
cycle management. Objectives and targets provide further detail on what can be achieved 
in a certain timeframe for the principles adopted and help drive the water management 
programs and action plans. Roles and responsibilities for the programs should be clearly 
identified.  

Situated underneath the broader policy are a number of plans relating to the various 
aspects of implementing the integrated water management policy, containing specific 
detail on performance indicators and actions.  They should document the work that is 
undertaken and a number of activities of these plans are recommended. For example the 
mains potable water conservation plan consists of activities directed at a Landscape 
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Irrigation Program, Water Efficiency Program and Leakage Reduction Program should 
document and review the actions for these key areas.  

The Integrated Water Management Policy and the framework in which is administered need 
to be overseen by an active and inclusive Water Management Committee. This committee 
needs to meet regularly to implement the water policy and oversee and review the various 
water management plans. The committee needs to be an integrated management team 
with members from a broad range of disciplines including strategic planners, environmental 
planners, cooling tower operators, landscape building facilities, high using water lab 
technicians, SU Sports, interested academics and Student Union representatives.  

3.2 Management Initiatives of other universities 
Sydney University is one of the leading education institutions in Australia and a member of 
the Group of Eight leading universities.  In this role Sydney University has a leadership 
position in relation to all programs that it embarks upon. The framework outlined above 
adopts the most successful aspects of other university management programs, including:  

• University of Queensland - operates an Environmental Management System which 
has ISO 14001 certification. The EMS has as one of its sub-components a Water 
Management Program, which deals with the whole water cycle, and outlines 
principles, sets, objectives, strategies and reports on key audit data. The Program 
covers stormwater quality, potable water demand and wastewater and stormwater 
reuse. The University of Queensland also clearly communicates the roles and 
responsibilities of the various individuals in relation to water management.  

• Monash University - successfully initiated a number of water recycling projects 
over the last few years. One of the keys to their success has been the establishment 
of a water conservation committee (WCC) which reports to their policy making body 
on environmental issues – the Environmental Policy Taskforce. The WCC has three 
major tasks: to monitor water usage, to come up with strategies for reduction in 
potable mains water usage and to implement water recycling programs. The WCC is 
made of facilities staff, staff working on environmental programs, sports and 
recreation staff and academics from engineering and science. The WCC has been 
successful in assessing the feasibility of projects and driving the implementation of 
projects considered feasible. The committee primarily does this by an action plan 
which it regularly refers to and updates the status of various actions.   

• Australian National University - drives its water management on campus with a 5 
year Environmental Management Plan (EMP), a requirement of their Environmental 
Policy. Water Management is a key component of the EMP. Water Management 
consists of two key areas; Water Usage and Disposal and Stormwater Management. 
The Water Management Plan consists of key objectives, targets and strategies. Each 
strategy has a key person responsible for its management and a commencement 
date. The EMP is reviewed by the EMP Committee and reports on its 
implementation each year to the Vice Chancellor and the report is available to the 
general community.  
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4 Integrated Water Cycle Options  
The discussion paper draws on detailed water cycle options which have been identified for 
the University. These water cycle options include all aspects of the water cycle and are 
intended to provide an introduction to the range of options that are available. The 
information presented on the options can be used as a foundation for preliminary concept 
designs.  

The integrated water cycle options have been identified in three stages. The stages 
generally follow the principle of low cost source reduction for Stage 1 options, reuse and 
recycling for Stage 2 options and innovative and integrated ecosystem principles for Stage 3 
options. The stages also correspond to project inception and development lead times with 
Stage 1 projects having the least development time and Stage 3 having the longest.  

More information on all options is presented in Part B of this discussion paper, with the 
recommendations from each presented in the next sections on recommendations.  

 

Figure 8 Integrated Water Cycle Options 
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1 to 3 years 

Source Reduction 

Stage 2 

5-10 years 
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10-20 years 

Innovation 
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5 Recommendations  
This discussion paper has detailed two types of recommendations. The first type are 
general recommendations based on key issues that have been identified during research 
and interviews of key university and contractor personnel on campus. The second type of 
recommendations are specific recommendations that relate to various water management 
practices that are conducted on the campus or maybe undertaken in the future. These 
recommendations are detailed in Section 5.2.  

5.1 Key Recommendations  
The five key recommendations are presented below: 

An integrated water management framework 

A formalised management structure is the key to the successful management of the water 
cycle. Water management policies and an integrated water management committee are 
required to drive the implementation of individual integrated water programs on campus. 
Documentation of the processes and programs involved is a key part of management review 
and providing a culture of continuous improvement.  

Drought proofing the campus 

Currently on campus the overwhelming irrigation demands are not being met due to water 
restriction imposed by the ongoing drought. In the foreseeable future all indications are 
that water restrictions will be imposed more frequently and possibly permanently. The 
university needs to proactively move to drought-proof the campus by utilising various 
alternate supplies available on campus. There are significant cost incentives as currently 
employed alternatives, such as hand watering and conversion to drip irrigation, are 
expensive, and it is likely that the cost of water will increase.  

Aggressive Water Efficiency 

Water efficiency needs to be actively and comprehensively pursued. Water efficiency offers 
the simplest and fastest way to reduce water conservation at least cost. Water efficiency in 
the near term will be the predominant form of reduction of water usage in existing 
buildings and thus a major program of water efficiency needs to be adopted. Preliminary 
investigations indicate that significant reduction in mains water usage can be made for all 
forms of water using fixtures across campus including replacing single flush toilets, 
inefficient urinals, inefficient shower heads taps, and dishwashers.  

Stormwater Quality – from conventional drainage to WSUD 

Stormwater quality management will gain increasing attention in the medium future. An 
active local community has already begun to improve creeks downstream of the university. 
Furthermore Sydney University drains to Sydney Harbour, a highly visible receiving water 
that has an international reputation. Currently the university has limited capture of gross 
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pollutants and other pollutants including nutrients, organic matter and heavy metals are 
discharged from the campus and into the harbour without any treatment.  

Exploiting retrofits and redevelopment 

Retrofits offer an important opportunity to achieve significant integrated water cycle 
outcomes. All retrofits and redevelopment including building fixture retrofits, road works, 
and landscaping works offer opportunities for reducing water usage and improving 
stormwater quality. It is recommend that these redevelopments should be systematically 
assessed for inclusion of integrated water cycle management opportunities.  

5.2 Specific Recommendations from Part B 
Water Audit  

• conduct a detailed water audit for the four types of buildings to determine the 
current water usage within these buildings 

• undertake a services audit of the campus water fittings to benchmark the current 
status of the water fittings and infrastructure, as a basis for a systematic retrofit of 
fittings throughout the University. 

• establish a water management committee, including academics responsible for the 
development of the integrated water management policy and to oversee water 
management and associated programs at the university.  

Leakage Reduction 

• continue the excellent work being undertaken through its leak reduction program 

• undertake a micro leak reduction program aimed at leaks at source 

• formalise it leak reduction program by implementing a management system. 

Aggressive Water Efficiency 

• Toilets - The university should require that AAA rated 6/3 dual flush toilets are 
installed comprehensively across the campus and should trial AAAA 4.5/3 toilets in 
areas where gradelines of existing sewer are suitable. 

• Urinals - The University should conduct a feasibility trial of a range of waterless 
urinals as a matter of priority and if suitable adopt a replacement program across 
campus.  

• Handbasin Taps –  

o A minimum standard of AAA tap products should be installed in handbasins 
across campus.  

o Waterless hand sanitisers should be trialled to determine their suitability 
for use.  
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• Kitchens 

o FMO in association with the Student Union and SU Sports fit all commercial 
dishwashers on campus with best practice efficient dishwashers. 

o Turbo boost taps should be fitted in all commercial kitchen sinks and staff 
kitchens should be fitted out with tap aerators. 

• Showerheads  

o The FMO in association with SU Sports and Colleges install minimum AAA 
water efficient shower heads across campus. 

o SU Sports should install push operation water systems on all showers in all 
of their facilities.  

• Laboratory and Scientific Equipment - Sydney University should aggressively pursue 
water efficient closed loop cooling process for scientific process and condensers 
and replacement of water aspirator pumps with electric diaphragm pumps. 

Cooling Tower Investigations 

• conduct a detailed facility and operation audit of its cooling towers with FMO 
maintenance staff, FMO Cooling Tower Managers, and Water and Energy Manager, 
Water treatment contractors Nalco and mechanical maintenance contractors Trane. 
It is also necessary to ascertain the status and develop a plan of actions for cooling 
towers. 

• formalise its relation with its cooling tower water treatment contactor. This 
involves formal reporting systems and regular meetings on operational issues with 
cooling towers relating to water and energy efficiency.   

Irrigation Efficiency 

• prepare an irrigation water management plan to provide a documented and sound 
foundation on which future irrigation decisions can be made and to ensure that 
water efficiency and conservation are incorporated into decision making processes.  

Stormwater Investigations 

• discuss with Sydney Water the possibility of using the disused water main running 
through campus for storage of stormwater as a joint venture to conserve water.  

• conduct further investigations into the underground stormwater channel and 
Orphans Creek to determine if there are permanent flows suitable for irrigation 
use. 

New building Options 

• There are a range of options for new buildings that are not readily available to 
existing buildings. It is suggested that the University adopt the water component of 
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the Greenstar rating tool, and adopt the following design issues for design 
components to maximise the sustainability of buildings.   

 

Building Component Design Issues 

Appliances and Fixtures • The most water efficient appliances available on market should be 
installed 

• Fixtures and appliances should be minimised to reduce chances of 
leaks and faults 

Plumbing  • Separate plumbing systems for toilets and cooling tower from 
potable supply 

Management  • Sub-meters should be installed on all water meters in the buildings 
including cooling towers, irrigations areas, rainwater and hot 
water services 

Landscaping and 
Irrigation  

• New planting should maximise xeroscopic plantings and hydrozones 
in accordance with landscape strategies 

• Efficient irrigation systems to be installed with separate 
controllers for different hydrozones.  

• Potable mains water should not be used for irrigation.  
Heating and Cooling 
System 

• Key design for both energy and water usage, thus first principle is 
to minimise heating and cooling load should be minimised by good 
design and natural ventilation as this will reduce water use 

• Waterless cooling systems should be utilised where possible such as 
ground source geothermal cooling systems, air-cooled chillers 

• Alternatively, efficient water cooling systems should be utilised 
such as chilled beam technology, ice storage and chilled water 
storage systems 

Alternative Water 
Systems 

• Treated wastewater, roofwater and stormwater should be 
considered for water reuse for toilet flushing and cooling towers 

Sewerage System • Sewerage systems should be designed to maintain minimum 
velocities for future water efficient appliances to avoid chokes and 
clogging of pipes.  

• Sewerage systems should be kept as far from tree roots as possible 
to reduce root infestation and leakage.  

Roofs • Down pipes and roof design to incorporate rainwater collection 
• Roof gardens to be considered 

Stormwater System • Impervious surfaces should be not be directly connected to the 
stormwater system  

• Treatment of impervious surface runoff should be incorporated 
into landscaping including swales and bioretention systems.  
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6 Conclusions  
 

Significant progress has been made by the University in water conservation over the past 10 
years through leak reduction and more recently demand management initiatives to the 
point where these programs are in their existing form are optimal and future water 
reductions are going to be harder and more costly for the University to implement.   

This does not mean that there are not benefits that the University can reap if there is a 
refocusing of some of the current initiatives and undertaking of new programs on demand 
management.   

Noticeably, there is little alternative water reused on campus despite the many 
opportunities that the university campus and environment enjoys. There has been little 
change in practice over the last 10 years in wastewater management. Reduced potable 
water consumption, however will also reduce flows to the sewer.  

Stormwater practices have also remained fairly static, and in the last few years a number 
of gross pollutant traps were installed on campus however. The stormwater management 
focus to date has been on gross pollutants and the maintenance of gross pollutant traps and 
pits. Other stormwater quality contaminants and pollutants are not addressed.  

Currently there is little integrated water cycle management on campus and many easy gains 
can be made in a number of water cycle strands by beginning to integrate these services.  

The University needs to operate and be aware of drivers for improved water cycle 
management taking steps now and planning for the future, prior to changes in water 
related policy and pricing set by government.  

 


