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[bookmark: _GoBack]Water suppliers across California operate water distribution system with hundreds to thousands of miles of pipelines. These positive pressurized pipelines inevitably leak water. Small leaks in the pressurized system can result in large losses.  A 1/8 inch hole in a metal pipe, at 40 psi, can leak 2,500 gallons of water in 24 hours. A report by Southern California Edison (2009) estimated that 10% of the urban water supply statewide is lost to leaks, which equals 0.88 million acre feet. Water utilities that do not perform water loss audits are unlikely to be aware of the level of loss in their systems and are unlikely to invest in the infrastructure improvements to improve system performance.  

The goal of water loss auditing is to identify the level, or percentage of water leakage. Initially water suppliers estimated water loss by calculating a water balance including the difference between water production (system input volume) and retail deliveries (consumption) and water losses. Underperforming production and retail meters and unmetered uses can limit the accuracy of this approach.

To improve the accuracy of water loss estimation, the America Water Works Association (AWWA) published its 3rd Edition, Water Audits and Loss Control Programs (AWWA, 2009). This edition updated water audit methodologies and provided more guidance in data accountability, and in estimating water and revenue losses. The original 1st edition followed a water audit approach based largely on a publication from California Department of Water Resources.  The current edition of the manual attempts to further refine definitions of water accounting and segregate actual “real” water losses from “apparent” water losses.  Apparent losses are primarily volumes of water that are not lost to leakage, and represent actual end uses, but the use is not measured due to underperforming meters, unauthorized consumption, and systematic data errors in customer billing.

The AWWA Water Loss Control Technical Committee in updating the water loss manual also provided MS Excel water loss auditing software spreadsheets to aid agencies in understanding and calculating their water balance. Water suppliers can use the software to conduct a water audit that tracks water consumption and losses, and calculates the costs of losses. Noted features  include:
· Breakdown of a water balance into its components of water system input, authorized consumption and  “non-revenue” water, including two main categories: apparent and real losses.
· The spreadsheet inputs also allow for a an assessment of the confidence of the calculated results through grading the validity of the input data that can aid water operators in refining the data with low confidence level over time.
· Performance indicators that provides insight on the economic and operational efficiency of the system to help with optimizing the investment in addressing water losses.
· Using the water loss control matrix helps provides recommendations on improving input data validity where the highest volumes with high uncertainity likely warrants closer inspection to determine better estimates (e.g., meter testing to understand issues with under-registration).

In 2009, the California Urban Water Conservation Council (CUWCC) revised its water loss control Best Management Practice (BMP 1.2) to include the annual completion of the AWWA water audit.  The Texas Water Development Board, the Metropolitan North Georgia Water Planning District, and the Delaware River Basin Commission have also required water suppliers to complete the AWWA water audit.





