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The Town of Leesburg is a Northern Virginia community located in Loudoun County only 40 miles from Washington, DC. In recent years the town has grown considerably due to its location near the nation’s capital and its close proximity to Dulles International Airport. In 2004, Loudoun County was recognized by the U.S. Census Bureau as the fastest-growing county with a population of greater than 100,000 in the nation. 
The Town of Leesburg is the county seat and has experienced the benefits and challenges of this rapid growth first hand. Among the most difficult issues we faced was preparing for the required water and sewer capacity needed to service a growing residential and commercial population. Expanding capacity at water and sewer facilities is extremely expensive and must be done well in advance of growth surges. 
Leesburg’s current population is approximately 45,000 with 15,000 water /sewer connections.  
Change

We recognized that we rapidly went from a quiet small town to a booming area of growth and development. We had to change the way we did everything. Multiple plant expansions, construction of pumping stations, and miles of new infrastructure – it all had to come together. We knew that we had to take giant steps with technology that would ensure that we were able to not only keep pace with the growth but also with rising customer expectations.  
Plan

One area of concern for us was water loss. The modern term for this is non-revenue water, but it is most often described as unaccounted-for water. We knew we had accurate water production numbers from our water treatment plant and we had accurate numbers showing the amount of water billed. We discovered that our unaccounted-for- water, the amount that was lost between the pumping station and individual meters, was an astounding 23%. 

This was not acceptable, so we developed a plan to better account for our water. Our goal was to get down to 10% the acceptable industry average. We realized that to be successful we had to look at all aspects of our operation.  We recognized that we must close the gap between water produced and water billed. 

We analyzed and reviewed all areas of water usage in our system. It was clear that we needed to do a better job of accounting for water used for new construction. We improved the record keeping for our fire hydrant meter program and began strict controls of the water used for filling and flushing water lines in new construction areas. We began an extensive leak-detection program throughout the system. We located several small leaks that had previously gone undetected. 
With new account methods in place and an aggressive leak-detection program, we began to see a reduction in water losses. However, we knew that we had a difficult challenge ahead of us if we really wanted to make a dent in water losses, which was evaluation of our metering system. We began the program by evaluating each large meter using methods that included doing fixture counts and employing data loggers to determine the required flow at each location. We used this information to right-size meters, ensuring that the correct size and type meter for each location was installed. In many cases we found very low flows at very large meters that resulted in poor low-flow accuracy. To ensure large-meter accuracy, we test each meter annually. 

Our next step was to evaluate the accuracy of all residential meters. We found that many meters were at least 10 years old. To ensure accuracy, we decided to develop a change-out program that included all residential meters. 
Implementing New Technology 

Our next challenge was to make a decision on how we wanted to perform meter readings. We were using a touch-read system but we wanted to explore other automated meter reading (AMR) options. We looked at upgrading our existing touch-read system and evaluated several drive-by- radio-read systems. However, we recognized that if we kept our touch-read system we would soon have to hire additional meter readers, and if we moved to a drive-by approach we would need additional vehicles and reading equipment. We knew that modern versions of AMR equipment that did not employ meter readers or drive-by technology provided greater efficiency, so we explored the use of a fixed-network radio frequency (RF) system that would automatically read meters and send the readings back to us by way of a network. 
This type of solution was cutting edge and we could see many advantages over the other systems. We would not need additional meter reading staff and no additional vehicles. Basically, we could take the meter readers off the street and perform readings with the RF system from the office. We also recognized that with an RF system we could receive daily meter readings and we would have the ability to retrieve meter-reading history. With this information, we could review accounts for high or low readings.  
We have seen many evolutions in meter reading technology and we looked at RF, wireless technology, as the final frontier.  With fixed-network meter reading we could address challenges of improved utility efficiency, provide accurate data collecting, and we could improve customer service.
In 2003, we replaced our meter reading technology with The STAR® Network system from Aclara Technologies LLC. With the STAR Network system we could read any manufacturer’s meters. The STAR Network employs a licensed 450 to 470 MHZ radio frequency signal to transmit meter data from the meter to the system’s data collection units (DCU’s). The DCU’s send this reading twice a day to the Network Control Computer (NCC) server at our offices via cellular phone. Leesburg installed 18 DCUs primarily mounted on buildings and installed meter transmissions units (MTU’s) on all meters. 
Our department quickly saw the tremendous benefit that the STAR Network system provided for both our department and our customers. We now have daily readings that can be reviewed at our offices by our customer service representatives, enabling us to more effectively answer customer requests regarding billing or high consumption. Each day the system alerts us of high or low reading and also to other system problems. 
This information allows us to alert our customer when we see a pattern of excessive consumption that may indicate that they have a leak. It also alerts us to low-flow or no-read situations that could indicate a meter failure and revenue loss. In the past, we could only receive this information when we performed our quarterly meter reading. In some cases, a customer could have a leak or a meter could stop and it would go undetected for months. A leak on the customer’s side could be expensive for the homeowner and a meter that does not register is a loss to the Town. We believe that this technology has been very beneficial to both the customer and the town and continues to play a key role in the reduction of unaccounted-for water. 

 Results
By implementing a series of improvements including fixed-network meter reading, the Town of Leesburg successfully reduced unaccounted-for water from 23% to 3%. Our water treatment plant produces 1,563,948,300 gallons of water per year. Production costs are $1.60 per one thousand gallons. Reducing the unaccounted for water to 3%, well below the industry standard, has effectively realized additional system capacity and resulted in savings of approximately $500,000 per year in water production costs. By performing this daily system review we have also saved many of our customers hundreds (in some cases thousands) of dollars. 
 Continuous Improvement for the Future

With our fixed-network AMR system now in place we have built a foundation that will allow us to offer more information to our customers regarding water usage. We can empower our customers to actively participate in making decisions regarding their usage.
We can also build on this foundation to improve services even more. We are actively reviewing options for software implementation to allow customers to access actual usage information via the Internet. Data from our system can be presented our customers along with easy-to-understand tips that help them understand how and when they use water and provide information on way to conserve water and save money. These smart customer engagement solutions will help to enhance our communication, increase customer satisfaction, and provide the tools to continue to implement innovative strategies for utility networking, distribution management, and energy efficiency. 
We are also introducing advanced meter technology into our system. This next generation of meters will have no moving parts. Therefore, they will not be affected by wear and the subsequent accuracy problems that add to lost revenue as water registration slows. 
With the DCUs in place we will also have opportunity to consider other technologies such as remote, acoustic leak detection that will allow operators to monitor the system and alert us to possible leaks. 
Summary
The program has not been without challenges. First, our employees’ knowledge skills and abilities had to change. Meter installations and meter reading are no longer the simple task of walking up to a meter and reading a series of numbers. Meter readers had to become meter technicians with computer experience. Second, our water use tracking and accounting had to improve and become more accurate. Third, our ability to find difficult leaks using modern leak detection equipment had to improve. 
In general, we all had to become more aware of what water loss control was all about. Our success and subsequent reductions did not happen overnight and required a lot of hard work and a complete team effort.  The team also realizes that this is a program that has to stay active in all phases and we must continue to apply a strategy of continuous improvement to make it work effectively and efficiently long term. 
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