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Managing Australia’s real loss levels

* In Australia, where a severe drought has been limiting water resources for the past ten years, the measurement and management of water loss plays a significant role in the management strategies of utilities, ALLAN LAMBERT and TIM WALDRON provide an update on the loss management activities and reporting taking place in the country.
Australian Water Utilities have responded to the challenge of a decade of severe drought by significantly reducing real (physical) losses, motivated by a variety of drivers – rapidly growing population, strict environmental regulation, and high customer service standards. Numerous water utilities, both large and small, have significantly reduced real losses using concepts, calculations and reduction strategies in line with those recommended by the IWA Water Loss Task Force. Pressure management schemes are increasingly being implemented to further reduce leak flow rates and consumption, reduce burst frequencies and extend asset life. 

Regulatory requirements vary between States. Queensland State regulations for real loss reduction targets, has valued real losses at the retail price of water, and as desalination plants are brought on line to supplement supplies from existing reservoirs, real loss is increasingly being valued at $2 per m3 or more. Use of recycled and grey water is also now standard policy for some Utilities. 
The measurement and management of the low levels of leakage poses particular problems. Smart metering is being used to assist in the interpretation of night flows that are generally low, but highly variable, and to better understand the characteristics of residential consumption and leakage after the meter. 

The Australian Water Industry

Australia is the sixth largest country with a rapidly growing population of just over 21 million, mostly living close to the East and South-West coasts. There is a wide range of climates, and the El Nino/La Nina effect can result in long sequences of wet and dry years. Most surface reservoirs that have traditionally supplied the largest cities have multi-year critical periods for drawdown and refill – for example, Sydney Water’s main reservoir last overflowed 12 years ago. So water shortages and restrictions may last for many years once a long dry period commences. 
Water utilities are governed in many different ways by the Commonwealth, State and Local Government. The Commonwealth Government’s role centres on policy development and some regulatory aspects such as environmental protection, but these aspects are duplicated within the State and Territory Governments which have their own environment protection legislation and policies, plus regulatory functions related to dams, licenses and water utility efficiencies.  Local Governments also have town planning and development requirements for water utilities to comply with.  Ownership of utilities is often by State or Local Government. 
The Water Services Association of Australia (WSAA) and the Australian Water Association (AWA) play key roles in liaison with governments, through advocacy, collaborating, professional development and promoting good communication throughout the industry. 
Utility members of WSAA provide water and wastewater services to around 75% of the population, mainly in urban areas. WSAA implemented the IWA Best Practice Water Balance and Performance Indicators in 2000, using customised software (Benchloss). In 2004, WSAA introduced low permitted defaults for Unbilled Authorised Consumption and Unauthorised Consumption (0.5% and 0.1% of Water Supplied) and 2.0% for retail meter under-registration; utilities claiming more (most do not) must justify their figures with Company-specific data.  

The AWA represents a broad range of expertise; the 80,000 members include large and small utilities, engineering and scientific consultants and all associated industry suppliers.  The Association’s role lies in encouraging and facilitating participation between individuals and organisations working in the water sector.  
National Reporting of Water Loss Performance
Prior to 2005, statistics and performance of WSAA Utility Members were reported annually in WSAAfacts. As part of the National Water Initiative (NWI), WSAAfacts was replaced by the National Performance Report (NPR) which also includes data from an increasing number of non-WSAA members with more than 10,000 connected properties. The NPR is published in April each year and is available on the websites of WSAA and the National Water Commission. 
Almost all properties in Australia are metered close to the property line, so calculated Real Losses and their performance indicators do not include leakage on private pipes after the meter (which are part of metered consumption). Figures 1a and 1b show Real Losses in terms of ILI and litres/service connection/day for 52 Australian Urban Utilities in 2007/08. 
Figure 1a  




Figure 1b
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The ILI (Infrastructure Leakage Index) was developed by the 1st IWA Water Loss Task Force in 1999 for international comparisons of Real Loss management performance. 

ILI = Current Annual Real Losses (CARL) / Unavoidable Annual Real Losses (UARL)

where UARL is calculated for each system from a standard formula that allows for mains length, number of service connections, location of customer meter and average pressure. An ILI close to 1.0 represents excellent performance at the current operating pressure but does not imply that the pressure is optimal. Half of the Australian Urban Utilities providing data for the National Performance Report have now achieved an Infrastructure Leakage Index very close to 1, and 80% have an ILI within the World Bank Institute Band A (ILI < 2.0), for which the Category description is ‘Further loss reduction may be uneconomic unless there are shortages.’
The WSAA Leakage & Pressure Management Project

When WSAA introduced national reporting of ILI in WSAAfacts 2004, several large Australian cities with ILIs within the range 2 to 4 doubted that ILI’s close to 1.0 could be achieved. Australian Utilities already had a strong reputation for good infrastructure and rapid repair of reported breaks and leaks, but most did not regularly practice active leakage control (to find unreported leaks) or actively manage excess pressures (to reduce leak flow rates and frequencies of new bursts on mains and services). 
This perception started to change in 2003 when Gold Coast Water reported substantial reductions in leak flows and burst rates on both mains and services as 70 pressure managed zones (PMZ’s) were implemented by Wide Bay Water during the early years of the drought. Figure 2 shows a typical example, with substantial reductions in bursts achieved for the Burleigh Heads PMZ; night flows were also reduced from 6 litres/second to 3 litres/second. 
Figure 2. Influence of Pressure Management on Break Frequency in a Gold Coast PMZ [image: image3.emf]Australian litres/conn/day values for 2007-08                    
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Source: Gold Coast Water
However, when the National Performance Report figures for 2006/07 and 2007/08 (Figure 2a) were published, several Utilities reported ILIs significantly less than 1, and concern was expressed that the standard equation for Unavoidable Annual Real Losses (UARL), used to calculate ILI, might be too generous for Australian conditions. Accordingly WSAA initiated a Leakage & Pressure Management Project (2008-2011) to review the methodology for water balance calculations, its application by members, and the use of pressure management within Australia and its associated benefits and drawbacks
Stage 1 (2008/09) consisted of a thorough review of all aspects of measuring and reporting of water balance calculations and performance indicators, including the use of confidence levels. In very few Australian Utilities where ground conditions were such that virtually all leaks and bursts surfaced or were otherwise quickly evident during long dry periods, an alternative UARL formula with a zero  component for unreported bursts resulted in ILIs as low as 0.7; but this might not apply in wet years. Reported ILIs lower than 0.7 were found to be due to systematic errors in the water balance (bulk meters, meter lag, premature calculations) and the use of number of properties as a surrogate for number of service connections, which also adversely influenced the calculation of Real Losses in litres/connection/day. 

Modifications to the NPR Reporting requirements for 2008/09 confirmed that, for State, National and International comparisons of performance on managing Real Losses (known generally as metric benchmarking), the ILI was the best available Performance Indicator. For monitoring progress towards Real Losses targets for an individual Utility (known generally as process  benchmarking), litres/connection/day was the most appropriate PI if connection density exceeded 20 /km of mains, or kl/km/day if less than 20/km of mains.  
Under Stage 2 (2009/10), a new Water Balance Software to replace Benchloss was developed for WSAA by ILMSS Ltd, to be distributed free to Australian Utilities and Regulators by Wide Bay Water. It includes confidence limits, quality control of real loss calculations, an optional auditing facility, and brief guidelines for best practices. To recognise and promote exceptional performance, it also splits the World Bank Institute Band A into two - Band A1 (ILI <1.5) and Band A2 (1.5<ILI<2.0). The software will be updated each year with National Performance Reporting requirements, to encourage more Utilities to report their performance. More comprehensive Guidelines for Bulk Metering, Meter Lag and Calculation of Average Pressure will soon be available through the WSAA Bookshop. 

Stage 2 also includes a Review of Pressure Management Experiences in Australia. This includes Case Studies in several Australian cities where pressure management is now clearly reducing burst rates on mains and services. Leak flow rates in much of Australia are now so low that important financial drivers for pressure management are also improved asset management and customer service (from reduction of breaks), and the ability to manage some components of consumption. This review also identifies key steps in the implementation of pressure management, issues experienced and key learnings. 

WSAA project members have received explanations of concepts and software currently used by Water Loss Task Force members to calculate Economic Intervention Frequency and budgets for Active Leakage Control, and to analyse and predict relationships between pressure and leak flow rates, consumption and burst frequencies. The Australian data from the Project will be used to check the reliability of these concepts and improve them where possible. 
Stage 3 (2010/11) has not yet been fully defined, but the key objectives are likely to relate to the definition of best practice methods for financial justification of pressure management based on multiple criteria, and optimal targeting of  Zones for pressure management and/or leak detection.  
Problems of Success – working at the limits

Stage 1 of the WSAA Project showed that, for a Utility with a single source bulk meter and a low ILI, even with full metering and using best practices, Real Losses could only be calculated to 95% confidence limits of +/- 20 litres/connection/day from a Water Balance. There are also substantial problems with measuring and interpreting the very low and highly variable night flows; in many parts of Australia, night flows rise and remain high for the summer (October to March) and can only be interpreted during a few winter months.  Wide Bay Water Corporation has installed 25,000 smart meters on every residential and commercial properties, to provide accurate data to research this topic in all seasons.  

These meters can identify night consumption and leakage within individual properties, for comparison with measured minimum night flows into 14 District Meter Areas (DMAs). All district meters are monitored by telemetry and the 25,000 smart meters can all be read within a 24 hour period, eliminating meter lag errors in the water balance.  
800 of the 25,000 properties had leaks after the meter that could not be detected through traditional methods.  Investigations on the social aspects of this trial showed that 30% of house owners knew they had a leak. 
The Automatic Meter Reading (AMR) system delivers excellent customer information on consumption, which adds value to the need to help control future demands.  The data are being used for research into the variability of daily and seasonal components of night flow, and to investigate the feasibility of hour of day consumption billing, which may help to defer major capital works related to peak demand issues. 
This program again demonstrates Australia’s drive to reduce water losses, before or after the meter, regardless of it being revenue or non revenue water.  
Concluding Comments
Australia is one of the driest continents.  The vision by Water Services Association of Australia in the year 2000, to gather expertise and methods to assist utility members was well timed.  The requirement for utilities to report the IWA Best Practice Water Balance and Performance Indicators generated a motivation for utilities to remove losses where possible and prepared many for dealing with droughts. This now continues with pressure management that is increasingly being implemented for asset management, as well as real loss management, purposes. The Gold Coast case study was one of several international studies, that have allowed the IWA Water Loss Task Force to more actively promote the hidden economic benefits of pressure management to an international audience.  

There is a general international perception that Australia has low ILI’s because it is a relatively young country, but many of the water mains in larger towns and cities are 80 to 100 years old.  Good engineering practices, including pressure testing of nearly all water mains for the last 50 years, and placement of the majority of mains away from traffic loads, has obviously helped. 
The future attitude of water utilities towards water losses will be sharply focused towards continued good results which are now seen as one of the prime indicators for the efficiency of water businesses in Australia.
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