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Water – Water Distribution
Energy management with Water Loss Control – Leak Detection
Practice Identification: Water – Water Loss Control – Leak Detection 
Case Study Municipalities:
A. Thunder Bay
B. Region of Halton
Municipal Profiles:
	Municipality
	City of Thunder Bay


	Population
	102,500

	Water Distribution
	711 km of watermains with 36,872 service connections, and 7 pump stations

	Wastewater Collection
	502 km of sanitary sewers, with a total of 33,672 sewer service connections, and 3 pump stations

	Water Treatment Plant
	Bare Point serves a population of 61,500, with an Average Day Demand (ADD) of 40.55 ML/day from Lake Superior

	
	Loch Lomond serves a population of 41,000, with an Average Day Demand 14.36 ML/day from Loch Lomond

	Wastewater Treatment Plants
	The Thunder Bay WWTP serves a population of 100,000, with an Annual Average Flow (AAF) of 67 ML/day


	Municipality
	Region of Halton


	Population
	404,189

	Water Distribution
	1,963 km of integrated transmission and distribution system with 119,832 service connections, and 24 pump stations

	Wastewater Collection
	1,516 km of sanitary sewers, with a total of 119,832 sewer service connections, and 86 pump stations

	Water Treatment Plant
	Burlington WPP serves a population of 155,948, with an Average Day Demand (ADD) of 92.67 ML/day from Lake Ontario

	
	Oakville WPP serves a population of 185,489, with an Average Day Demand (ADD) of 61.34 ML/day from Lake Ontario

	
	The Wells serve a population of 62,752, with an Average Day Demand (ADD) or 29.09 ML/day

	Wastewater Treatment Plants
	Acton serves a population of 9,926, with an Annual Average Flow (AAF) of 3.71 ML/day 

	
	Georgetown serves a population of 32,686, with an Annual Average Flow (AAF) of 14.6 ML/day

	
	Milton serves a population of 47,151, with an Annual Average Flow (AAF) of 12.38 ML/day

	
	Mid Halton serves a population of 72,900, with an Annual Average Flow (AAF) of 28.08 ML/day

	
	Skyway serves a population of 155,948, with an Annual Average Flow (AAF) of 95.68 ML/day

	
	South East serves a population of 34,865, with an Annual Average Flow (AAF) of 20.13 ML/day

	
	South West serves a population of 50,713, with an Annual Average Flow (AAF) of 31.17 ML/day


Key Words:

· Energy, Management, Leak Detection, Electronic Leak Detection, Water Loss Control
Related National Benchmarking Goal(s):
· Provide Reliable and Sustainable Water Infrastructure

· Meet Service and Performance Requirements at Sustainable Cost

Related Performance Measures:
· Pump Station Energy Consumed (‘000) kWh / Total Pump Station Horsepower
· Cost of Pump Station Energy / Total HP
· Cost of Energy Purchased / ML Treated

· Energy Consumed in kWh / ML Treated

· Litres of Non-Revenue Water / Connection / Day
· Percentage of Unaccounted for Water

Related InfraGuide Best Practices:
· Water Use and Loss in Water Distribution Systems
· Speed and Quality of Linear System Repairs

Description of Case Study
A. Thunder Bay
Leak Detection is a proactive component of the City of Thunder Bay’s water distribution operation and maintenance activities.  The City has been conducting leak detection throughout the distribution system since 1986.  Leak detection is a day-to-day operation conducted by a leak technician and an assistant.  Specific training was required and like anything else, the ability to operate equipment and detect leaks has increased with experience.      

A dedicated vehicle is used to house electronic locating equipment – a computer, two correlating units, and two sounding devices.  The entire distribution system is covered each year.  Leak detection is conducted more frequently in older areas, and suspect areas such as those with ductile iron pipe.   

Sounding equipment is connected to available contact points on the distribution system, such as curb stops or fire hydrants.  After a leak has been detected a supervisor is notified and the leak is pin-pointed.  Leaks can be pin-pointed in less than one hour.  Plans are then made to excavate and repair the leak almost immediately.  If the leak is not causing a significant impact, it will be repaired the next day.

Thunder Bay finds this method of leak detection very beneficial, especially during winter months were the alternative method for leak detection involves labor intensive and costly excavation into frozen ground.  Over the several years of program operation, significant leaks have been detected.  Savings in terms of water loss have not been quantified to date. 
Although Thunder Bay has not metered water loss and is unable to estimate the savings their water loss strategy has achieved over the last ten years, the City is confident that their approach is effective and has achieved savings in terms of water loss and associated consumption and costs for electricity.  In addition Thunder Bay has eliminated costly Workplace Safety and Insurance Board (WSIB) claims that were associated with back injuries from the old method of leak detection which required drilling holes.  The amount of time and manpower to detect leaks has decreased significantly with electronic leak detection as well, and the need for a drilling crew and equipment has been eliminated.  Thunder Bay’s previous method of drilling holes to listen and test for leaks would take a four man crew 4-8 hours at each location, where as with the current method a two man crew can pinpoint leaks with electronic leak detection in 15 – 30 minutes.  To detect a single leak, this translates into approximately $465/location in wages alone. 
B. Region of Halton
The Region of Halton retained a consultant to undertake a flow monitoring and leak detection program in the water distribution systems of Milton and portions of Georgetown.  The intent of the project was to evaluate potential losses in the distribution system due to unreported watermain breaks following the International Water Association’s (IWA) water balance methodology.  Flow monitoring was used to indicate potential losses in the system and sonic equipment, such as listening sticks and leak noise correlators, were used to pinpoint the exact locations of the leaks.  
District Metered Areas (DMAs) were used to identify unreported leakage.  DMAs are small discrete areas of the distribution system in which flow is measured and evaluated.  The DMA method of evaluation allows municipalities to monitor flows into discrete areas of the distribution network to evaluate the level of consumption in the area of interest in comparison to the anticipated level of consumption. In having identified increased consumption in an area through a 24 hour monitoring period, valve step testing is then conducted within the DMA to identify the general area(s) of water loss.  Following repair to the source of loss, a secondary flow evaluation of the DMA is then completed to assess the previous rate of water loss experienced in the area, and to additionally monitor for excess consumption to that modeled for the area. 
With this ability to quantify water loss through main breaks and leaking joints the DMA methodology also allows municipalities to calibrate their annual IWA water balance audit in comparing the actual level water loss measured to the calculated value.  If the water loss quantified through metering deviates from water loss calculated through the IWA Water Balance Audit, this is an indication that the mathematical matrix used to quantify water loss should be refined or re-evaluated to attain the acceptable level of confidence for the calculated loss in all systems. 
Demand Analysis was conducted and recorded flow rates in Milton and Georgetown were evaluated using two methodologies.  The first method involved calculated and measured night time flows to determine potential leakage.  The second method analyzed complete diurnal curves (24 hour flow profiles) to determine potential leakage.  Sonic leak detection surveys were completed to verify and pinpoint leaks.

Since first employing the DMA methodology in 2003, the estimated savings in water loss attributed to Halton Region’s Leak Detection program (2003 to 2005) has equated to a volume of approximately 2163 m3/day (475,860 IGPD).  The quantified savings in the form of the volume of water lost can be translated into savings in operation and maintenance costs and savings related to deferral of future water supply facility expansion. (Refer to Table No.1)
In terms of non-revenue water, and based on Halton Region’s Water Rates the previous unaccounted for water of 2163 m3/day due to leakage equates to an unbilled value of approximately $ 552,540 per year. 

As a portion of the Milton water supply and all of the Acton and Georgetown water supply is from a limited groundwater supply resource an inherent benefit of finding and eliminating the leaks is the “Recovery” of the water lost.  In effect the recovery of this water equates to additional supply for water treatment capacity reserves and potential for development without an “immediate need” to expand supply infrastructure. Based on a rough estimate the recovered water volume of 2163 m3/day is equivalent to the demand from approximately 2370 single family housing units.

Benefits
The main benefit experienced through Halton Region’s District Metering Leak Detection and Repair Program is the recovery of lost water (water reclaimed) through the location and repair of distribution network leaks.  Benefits also include an annual reduction in operating and maintenance costs, per cubic meter of water treated, and savings associated with potential charges in annual debt financing associated with expanding water supply capacity equivalent to the amount of capacity recovered through the program. 

Table No.1 illustrates the savings from 2003 through 2005 in terms of operation and maintenance cost savings and debt financing savings by deferral of plant expansion. 
                                                                 Table 1 
Halton Region’s District Metering Leak Detection & Repair Program 2003 to 2005

	Item

	Cost per m3 Produced

(2003-2005)

$/m3
	Volume Of Water Reclaimed
(2003 -2005)

m3
	Total Savings

(2003-2005)

$

	
	2003
	2004
	2005
	2003
	2004
	2005
	

	Hydro
	.0427
	.0473
	.0485
	425,225
	27,222
	337,260
	$ 35,802

	Treatment Chemicals
	.0045
	.0045
	.0053
	
	
	
	$   3,823

	Materials & Supplies
	.0079
	.0018
	.0027
	
	
	
	$   4,319

	Maintenance Cost
	.0605
	.0542
	.0828
	
	
	
	$ 55,127

	Total Operation &

Maintenance Savings
	.1156
	.1078
	.1393
	
	
	
	$ 99,071

	

	Average Annual Debt Financing Savings ($/Annum)
	$11,702
	$ 813
	$10,797
	
	
	
	$  23,312

	

	Total
Estimated Savings

(2003 -2005)

	
	
	
	
	
	
	$ 123,383


Future Continuation of Program
With the critical ground water resources in Halton Region’s north water distribution system, a third DMA evaluation of the Acton distribution system is set for completion in the summer of 2006, followed by a secondary evaluation of the Georgetown distribution system in late 2006.  Given the small amount of population growth in both systems, work completed under the initial DMA design in both distribution systems has worked to effectively limit ongoing program costs under the further continuation of annual studies.

Furthermore, it is planned in 2007 that Halton Region staff will look to establish permanent DMA monitoring sites within Acton and Georgetown to quickly identify new sources of system leakage and expedite repairs as required. The annual completion of Halton’s Water Balance Audit has worked to identify and target areas for leak detection surveys. The installation of permanent DMAs will allow provide Halton Region a more proactive response to addressing non-revenue water.  
Efficiency
By implementing these practices for leak detection, both Thunder Bay and Halton reduced their water loss.  By identifying and repairing leaks both municipalities will improve the condition of the distribution system resulting in savings for water treatment and pumping. 
Effectiveness
Leaks can be detected and repaired before they have a significant impact on the distribution system operation and related costs.  As a result, municipalities save on treatment costs and energy costs with reduced pumping requirements.
Community or Environmental Outcomes
Repairing leaks in the distribution system before they significantly impact customers, increases overall customer satisfaction within the municipality.  In addition, by reducing water loss, operators can make better use of available infrastructure, reduce energy consumption through reduced pumping requirements, and reduce the processing loads on all of the water purification, wastewater treatment, and stormwater treatment systems.
Statutory Requirements
None

Replication of the Case Study
Water Loss has been adopted by the International Water Association (IWA) as a component of a systems total water balance.  It is a best practice that should be adopted by municipalities that experience significant water loss or wish to identify inadequacies in their system before they pose a significant disturbance.
Supporting Documentation
InfraGuide has produced a best practice for Water Use and Loss in the Water Distribution System.  InfraGuide’s best practice uses the concepts developed by the IWA and AWWA to define the need to prepare a water audit, and describe the data requirements to allow for the proper creation of the water audit.

Leak detection is a component of the International Water Association’s (IWA’s) ‘Best Practice’ Standard Water Balance to eliminate Real Losses in the distribution system.  More information on the IWA’s Water Balance can be found on the IWA and AWWA websites.  

Other OMBI Members that have implemented this practice:
The Region of Peel has been conducting the IWA Water Balance; leak detection is a component of this process.  

The City of Ottawa has also adopted InfraGuide and IWA’s water loss methodology for determining leakage.  To address active leakage control the City is in the process of establishing a few temporary District Metering Areas (DMA’s) to monitor night time flows.  The established leakage detection group is focusing their effort key areas in the system and hope to map these areas using noise logs and carry out repairs based on the results.  The City of Ottawa is also working with the NRC and City of Regina on a research project for DMA design and implementation.  As a component of apparent leakage, the City of Ottawa is reviewing current metering and billing accuracy to ensure they are close to 100% metered.
Contacts
Ken McWhirter
Environment Division Manager
City of Thunder Bay

(807) 684-2836

kmcwhirter@thunderbay.ca
Wayne Galliher
Water/Wastewater Outreach Coordinator 

Regional Municipality of Halton

(905) 825-6000

Wayne.Galliher@halton.ca
Dixon Weir

Manager, Drinking Water Services

City of Ottawa

(613) 580-2424

Dixon.Weir@city.ottawa.ca
� Municipal Profile is 2004 Data


� Municipal Profile is 2004 Data
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