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Abstract

This paper aims to demonstrate that through the practical application of advanced methodologies, a significant improvement in the efficiency of distribution systems is not only feasible, but can also provide an example to encourage other utilities to improve their performance. The strategy selected by Enia utility (Italy) in order to address and reduce water leakage within their water distribution systems was to implement District Metered Areas (DMA) and Pressure Management Areas (PMA). Real Losses calculated from Night Flows and Water Balance (each with confidence limits) are compared using a specialist software that provides a more reliable estimate of Real Losses in each DMA, improving overall management of DMAs with an economic intervention calculation for Active Leakage Control. The leakage reduction programme has been implemented so far in 93% of the total length of the network (4850 km), where the distribution systems were divided into more than 260 DMAs. DMA creation also allowed a more efficient pressure management. The project since 2001 has obtained more than 16% reduction of the per capita daily inflow and more than 20% reduction in the number of repairs, mainly due to pressure reduction and focused network renewal.
Introduction 

Enìa is a municipally owned utility, which serves the provinces of Piacenza, Parma and Reggio Emilia in Northern Italy. Enìa Reggio Emilia is the department serving approximately 515,000 in 45 municipalities in the province of Reggio Emilia. Total length of distribution system is of around 4850 km.

In 1989, Enìa Reggio Emilia, which has been pioneering water loss management in Italy, started its first project on leak detection and in 1993 initiated a water loss management project including the sectorisation of the distribution system through the establishment of District Metered Areas (DMAs) using enhanced flow metering and SCADA capabilities. 
Enìa Reggio Emilia adopted the IWA methodology as best practice in October 2004 and in 2005 the Regulator in Emilia Romagna decided to adopt the IWA methodology as well. 

This paper describes the activities and the results achieved by Enìa Reggio Emilia through the implementation of IWA methodology associated to the ongoing water loss management project.

The strategy

The strategy selected by Enìa Reggio Emilia in order to achieve an efficient management of Non Revenue Water was to complete the implementation of District Metered Areas (DMA), introduce calculation of IWA water balance and PIs, optimise Pressure Management, set up of a monitoring system and implement a methodology to analyse Minimum Night Flow (MNF) profiles and compare Real Losses calculated from Night Flows and Water Balance. For this purpose a special software (named StiperzEnia) has been developed by ILMSS Ltd (Allan Lambert) and translated into Italian by Marco Fantozzi.

In addition the analysis of customer meters performance and the definition of a meter replacement programme is actually ongoing. 
This ‘holistic’ approach needed the involvement of all Utility staff and training initiatives and workshops have been organized to involve and motivate all personnel.
NRW calculation
The initial step in 2004 has been to do a water audit and to calculate the water balance and PIs for all systems managed by Enìa Reggio Emilia. 
The consultant team guided Enìa in converting its water audit into the IWA format, making it the first water utility in Italy to apply this method. Enìa now conducts its water audit on a year schedule. The ILI data set for year 2007 for the systems managed by Enìa Reggio Emilia is shown in following figure.
[image: image1]
Figure 1.1 Enìa Reggio Emilia ILI data set for year 2007
In Enìa, the IWA water audit now is not only a business practice but also a means by which the regulatory agency (Region Emilia Romagna) can assess the efficiency of water suppliers.
DMA creation and monitoring
The leakage reduction programme has been implemented so far in 4506 km of the network, representing 93% of the total length of the network, where the distribution systems were divided into around 260 DMAs. 

In some cases, DMA creation also allowed a more efficient pressure management with reduction of average system pressure up to 20%. This methodology is relatively new in Italy, but is now recognised being both appropriate and effective.

To enable efficient control of recoverable losses, DMAs are being used both to identify and reduce recoverable leakage in the short term and then to monitor and control leakage in an ongoing manner. 

A sensitive flow measurement device is permanently installed onto the inlet pipes to each DMA and flow and pressure profiles are recorded using data loggers. These profiles are transmitted via GSM  to a personal computer in the Enìa control room (see following figures) and allow real time monitoring of each DMA. 
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Figure 1.2  Monitoring system of District Metered Areas 

For each DMA, Minimum Night Flow (MNF) profiles are analysed, in conjunction with pressure profiles recorded by other pressure loggers strategically placed inside the DMA at the average zone point (AZP) and at the critical point (CP), to identify where an intervention with active leakage control is economically justified. 
This methodology allows Enia engineers to prioritize areas of high leakage and to quantify the rate of rise of unreported leaks to be used in payback calculation and in calculation of intervention frequency with active leakage control.
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Figure 1.3 Data loggers and building a measurement point

After high leakage areas are identified and leakage volume is quantified, the individual leaks are located by step tests and acoustic detectors (leak noise correlators, geophones and noise loggers). Once the DMA has been cleared of detectable leaks, a pressure-dependent baseline flow is determined and the area is monitored to identify when leakage starts to develop again. 

Minimum Night Flow (MNF) analysis and comparison of Real Losses calculated from Night Flows and Water Balance

Enia selected the engineering firm of Marco Fantozzi to implement a methodology to analyse Minimum Night Flow (MNF) profiles and compare Real Losses calculated from Night Flows and Water Balance. The task has been completed by developing StiperzEnia software (LEAKS) customised to accomplish with specific needs of Enìa. 
Real Losses calculated from Night Flows and Water Balance and the Best Estimate are shown in following figure for a DMA.
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Figure 1.4  StiperzEnia Software comparing Real Losses calculated from Night Flows and Water Balance for a DMA in 2004 and in 2005
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In following figure you can see Real Losses calculated from Night Flows and Water Balance, Best Estimate, and comparison with DMA specific Unavoidable Annual Real Losses (UARL) for a single DMA managed by Enìa. The assessed reduction in night Real Losses, from 93 to 45 m3/day is clearly evident.

Figure 1.5   StiperzEnia Software comparing Real Losses calculated from Night Flows and Water Balance for a DMA in 2004 and in 2005

Software StiperzEnia, introduced in 2005, has been progressively applied to all existing DMAs, enabling Enìa to quickly identify deficiencies in management of real losses, and likely priorities for action. Two other Italian Utilities now use Stiperzenia (re-named as ANPER software).
At Enìa, there is now an automated process that determines the average flow rate for each DMA between 3,00 and 4,00 a.m.. Each morning it is possible for each DMA to compare the average night flow rates with established benchmarks and calculate the difference between the benchmark and the most recent night flows. 
As shown in following figure, DMAs with high night flows can then be analysed in detail to reveal burst time and flow rate are quickly identified.
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Figure 1.6 Pattern of flow analysis for Bazzarola DMA (StiperzEnia Software)
DMAs are being used both to identify and reduce recoverable leakage in the short term and then to monitor and control leakage in an ongoing manner. After high leakage areas are identified and leakage volume is quantified, the individual leaks are located by acoustic detectors.

Pressure management in Enìa

Pressure Management in Enìa has been progressively implemented from 2004 in District Metered Areas in need for optimisation. 
The authors of this paper used the following approach when implementing effective management of system pressures in Enìa:

· Step 1: Assess probability of Pressure Management opportunities, based on type of supply (gravity or pumped) and average pressure, according to a basic methodology developed by the authors for international application.
· Step 2:  Proceed to investigations and predictions in individual sectors of a system, using best practice methodology.

· Step 3: Identify opportunities for achieving economic management of operating pressures, to reduce frequencies of new leaks, and flow rates of running leaks.

· Step 4: Select what type of pressure management is most appropriate 

The most appropriate type of control is determined by the field conditions measured in the above stage. 

This process has become much easier to accomplish during 2007, as there are now software packages (e.g.: PreMOCalcs), that allow the user to process field measurements collected at selected key points (inlet point, average zone point and critical point) and assess probability of pressure management opportunities for each of the three types of basic controls available (Fixed Outlet, Time Based and Flow Modulated). Furthermore it is possible to assess achievable economic benefits in individual sectors of a system and to select what type of pressure management is most appropriate. 
Enìa applied the methodology in a number of DMAs in the last few years including the following examples:

· Brescello DMA, where the network is quite old and deteriorated, flow modulated pressure control were used to maintain pressure between 20 and 27 metres according to flow and fire fighting requirements. In Brescello (26 km mains, 998 conn.) real losses have been reduced by 14% and bursts frequency has been reduced by 33% from 51 bursts/year (around 2 main break/km/year) to 34 bursts/year. Pressure management enabled to get great results with limited investment, but to achieve acceptable performance of the system, active leakage control and selected replacement of connections and mains is now been implemented to further reduce losses and bursts frequency.
· Quattrocastella water system is a large pumped system (145 km mains) which was characterised by excess pressure and high bursts frequency. Inlet pressure has been reduced by 12,5% from 50 to 43,7 metres and frequency of bursts has been reduced by more than 40% as shown in following figure.
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Figure 1.7 Bursts in Quattrocastella water system 
The return of the investment in pressure management in both the described cases has been in the order of only a few months, encouraging Enìa to extend the analysis to all water systems and implementation of pressure management in all DMAs where it is proven to be convenient. 
Results and Discussion
In Enìa Reggio Emilia, because of the implementation of the NRW program from 1999 to 2008, the ILI for the whole system decreased from 3,9 in 2005 to 3,0 in 2008.  The ILI trend from 2005 till 2008 for the whole system managed by Enìa Reggio Emilia is shown in the following figure.
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Figura 1.8 ILI data set for Reggio Emilia province from 2005 to 2008

Furthermore, water consumption in Enìa Reggio Emilia, from 1999 to 2008, dropped by 16%, from 113 to 94 mc per capita per year as shown below. 
[image: image9.png]120

100

8

E

8

2

K

o

Per capita Input Volume (mc per capita per year)
inEnia Reggio Emilia

1585 2000 2001 2002 2003 2004 2005 2006 2007 2008





Figure 1.9  Reduction in per capita input volume. 

In addition a 20% reduction in the number of repairs, mainly due to pressure reduction and selected rehabilitation has been achieved, as shown below. 
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Figure 1.10  reduction in number of bursts

This paper demonstrates that through the practical application of IWA methodologies, the NRW management is feasible as well as a significant improvement in the efficiency of distribution systems.
Main lessons which can be learnt from Enìa NRW project are:
· Leak detection is only one of the many water loss management strategies that can be adopted; 

· The first step in water loss management is the application of IWA methodology and calculation of IWA best practice water balance and performance indicators; 

· To manage Non Revenue Water, an ‘holistic’ approach is needed with involvement of all Utility staff;
· Initiatives based on Training workshops and educational softwares can significantly speed up the application of the methods;
· By introduction of DMAs and Pressure Management significant reduction of Real Losses and of Frequency of Bursts can be achieved;

· The use of specialist software can enable to quickly identify deficiencies in management of real losses, and likely priorities for action;
· Apparent Losses have also to be accurately considered. In the case of Enìa  the analysis of customer meters performance, the definition of a meter replacement programme and the field test of UFR (Unmeasured Flow Reducer) are activities actually ongoing, to be completed in 2009.

The example of Enìa is like a champion in Italy, encouraging other utilities in the country to implement or further extend the use of IWA approach.
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		08-30-02 16.59.56

		08-30-02 17.05.56

		08-30-02 17.11.56

		08-30-02 17.17.56

		08-30-02 17.23.56

		08-30-02 17.29.56

		08-30-02 17.35.56

		08-30-02 17.41.56

		08-30-02 17.47.56

		08-30-02 17.53.56

		08-30-02 17.59.56

		08-30-02 18.05.56

		08-30-02 18.11.56

		08-30-02 18.17.56

		08-30-02 18.23.56

		08-30-02 18.29.56

		08-30-02 18.35.56

		08-30-02 18.41.56

		08-30-02 18.47.56

		08-30-02 18.53.56

		08-30-02 18.59.56

		08-30-02 19.05.56

		08-30-02 19.11.56

		08-30-02 19.17.56

		08-30-02 19.23.56

		08-30-02 19.29.56

		08-30-02 19.35.56

		08-30-02 19.41.56

		08-30-02 19.47.56

		08-30-02 19.53.56

		08-30-02 19.59.56

		08-30-02 20.05.56

		08-30-02 20.11.56

		08-30-02 20.17.56

		08-30-02 20.23.56

		08-30-02 20.29.56

		08-30-02 20.35.56

		08-30-02 20.41.56

		08-30-02 20.47.56

		08-30-02 20.53.56

		08-30-02 20.59.56

		08-30-02 21.05.56

		08-30-02 21.11.56

		08-30-02 21.17.56

		08-30-02 21.23.56

		08-30-02 21.29.56

		08-30-02 21.35.56

		08-30-02 21.41.56

		08-30-02 21.47.56

		08-30-02 21.53.56

		08-30-02 21.59.56

		08-30-02 22.05.56

		08-30-02 22.11.56

		08-30-02 22.17.56

		08-30-02 22.23.56

		08-30-02 22.29.56

		08-30-02 22.35.56

		08-30-02 22.41.56

		08-30-02 22.47.56

		08-30-02 22.53.56

		08-30-02 22.59.56

		08-30-02 23.05.56

		08-30-02 23.11.56

		08-30-02 23.17.56

		08-30-02 23.23.56

		08-30-02 23.29.56

		08-30-02 23.35.56

		08-30-02 23.41.56

		08-30-02 23.47.56

		08-30-02 23.53.56

		08-30-02 23.59.56

		08-31-02 00.05.56

		08-31-02 00.11.56

		08-31-02 00.17.56

		08-31-02 00.23.56

		08-31-02 00.29.56

		08-31-02 00.35.56

		08-31-02 00.41.56

		08-31-02 00.47.56

		08-31-02 00.53.56

		08-31-02 00.59.56

		08-31-02 01.05.56

		08-31-02 01.11.56

		08-31-02 01.17.56

		08-31-02 01.23.56

		08-31-02 01.29.56

		08-31-02 01.35.56

		08-31-02 01.41.56

		08-31-02 01.47.56

		08-31-02 01.53.56

		08-31-02 01.59.56

		08-31-02 02.05.56

		08-31-02 02.11.56

		08-31-02 02.17.56

		08-31-02 02.23.56

		08-31-02 02.29.56

		08-31-02 02.35.56

		08-31-02 02.41.56

		08-31-02 02.47.56

		08-31-02 02.53.56

		08-31-02 02.59.56

		08-31-02 03.05.56

		08-31-02 03.11.56

		08-31-02 03.17.56

		08-31-02 03.23.56

		08-31-02 03.29.56

		08-31-02 03.35.56

		08-31-02 03.41.56

		08-31-02 03.47.56

		08-31-02 03.53.56

		08-31-02 03.59.56

		08-31-02 04.05.56

		08-31-02 04.11.56

		08-31-02 04.17.56

		08-31-02 04.23.56

		08-31-02 04.29.56

		08-31-02 04.35.56

		08-31-02 04.41.56

		08-31-02 04.47.56

		08-31-02 04.53.56

		08-31-02 04.59.56

		08-31-02 05.05.56

		08-31-02 05.11.56

		08-31-02 05.17.56

		08-31-02 05.23.56

		08-31-02 05.29.56

		08-31-02 05.35.56

		08-31-02 05.41.56

		08-31-02 05.47.56

		08-31-02 05.53.56

		08-31-02 05.59.56

		08-31-02 06.05.56

		08-31-02 06.11.56

		08-31-02 06.17.56

		08-31-02 06.23.56

		08-31-02 06.29.56

		08-31-02 06.35.56

		08-31-02 06.41.56

		08-31-02 06.47.56

		08-31-02 06.53.56

		08-31-02 06.59.56

		08-31-02 07.05.56
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CSOPRA

		LOG TITLE:  MAGENTAPE

		START:      30 AUG 02 10.		47.56

		END:        2 SEP 02 10.4		1.55

		INTERVAL:   6 minutes

		PRINTOUT OF SELECTED LOG		CHANNELS

		DATE     TIME    CH1 Vo		lumetric		CH1 FWD Total

		MM-DD-YY HH:MM:SS		L/S		CUM

		08-30-02 10.47.56		19.08		0

		08-30-02 10.53.56		17.23		6

		08-30-02 10.59.56		16		13

		08-30-02 11.05.56		18.06		19

		08-30-02 11.11.56		16.9		25

		08-30-02 11.17.56		17.67		31

		08-30-02 11.23.56		17.24		37

		08-30-02 11.29.56		16.92		43

		08-30-02 11.35.56		18.42		49

		08-30-02 11.41.56		17.99		55

		08-30-02 11.47.56		17.13		61

		08-30-02 11.53.56		18.39		67

		08-30-02 11.59.56		17.48		73

		08-30-02 12.05.56		18.48		80

		08-30-02 12.11.56		18.19		87

		08-30-02 12.17.56		15.73		93

		08-30-02 12.23.56		17.28		99

		08-30-02 12.29.56		19.19		106

		08-30-02 12.35.56		20.7		112

		08-30-02 12.41.56		17.9		119

		08-30-02 12.47.56		18.3		126

		08-30-02 12.53.56		18.19		133

		08-30-02 12.59.56		18.33		139

		08-30-02 13.05.56		20.95		146

		08-30-02 13.11.56		22.53		154

		08-30-02 13.17.56		20.11		161

		08-30-02 13.23.56		21.72		169

		08-30-02 13.29.56		20.27		176

		08-30-02 13.35.56		19.87		184

		08-30-02 13.41.56		20.78		191

		08-30-02 13.47.56		19.45		199

		08-30-02 13.53.56		18.83		205

		08-30-02 13.59.56		19.16		211

		08-30-02 14.05.56		19.93		218

		08-30-02 14.11.56		20.36		225

		08-30-02 14.17.56		19.3		232

		08-30-02 14.23.56		18.63		239

		08-30-02 14.29.56		18.28		245

		08-30-02 14.35.56		16.7		251

		08-30-02 14.41.56		20.25		257

		08-30-02 14.47.56		17.01		264

		08-30-02 14.53.56		16.85		270

		08-30-02 14.59.56		16.57		276

		08-30-02 15.05.56		15.9		282

		08-30-02 15.11.56		16.21		288

		08-30-02 15.17.56		15.71		294

		08-30-02 15.23.56		16.81		300

		08-30-02 15.29.56		18.45		307

		08-30-02 15.35.56		18.5		313

		08-30-02 15.41.56		15.68		319

		08-30-02 15.47.56		19.46		325

		08-30-02 15.53.56		15.7		331

		08-30-02 15.59.56		15.47		337

		08-30-02 16.05.56		17.66		342

		08-30-02 16.11.56		17.24		348

		08-30-02 16.17.56		16.96		355

		08-30-02 16.23.56		16.96		361

		08-30-02 16.29.56		16.28		367

		08-30-02 16.35.56		15.88		372

		08-30-02 16.41.56		17.3		378

		08-30-02 16.47.56		13.66		384

		08-30-02 16.53.56		15.49		389

		08-30-02 16.59.56		15		395

		08-30-02 17.05.56		16.12		401

		08-30-02 17.11.56		16.8		407

		08-30-02 17.17.56		16.2		413

		08-30-02 17.23.56		18.71		419

		08-30-02 17.29.56		16.75		425

		08-30-02 17.35.56		19.59		431

		08-30-02 17.41.56		15.22		437

		08-30-02 17.47.56		15.7		443

		08-30-02 17.53.56		16.34		449

		08-30-02 17.59.56		17.6		455

		08-30-02 18.05.56		17.1		462

		08-30-02 18.11.56		16.41		468

		08-30-02 18.17.56		17.04		474

		08-30-02 18.23.56		18.82		481

		08-30-02 18.29.56		19.23		487

		08-30-02 18.35.56		17.68		494

		08-30-02 18.41.56		18.51		501

		08-30-02 18.47.56		19.33		508

		08-30-02 18.53.56		21.78		514

		08-30-02 18.59.56		20.28		522

		08-30-02 19.05.56		21.61		530

		08-30-02 19.11.56		22.32		537

		08-30-02 19.17.56		19.39		544

		08-30-02 19.23.56		21.25		552

		08-30-02 19.29.56		21.27		559

		08-30-02 19.35.56		20.36		567

		08-30-02 19.41.56		20.41		574

		08-30-02 19.47.56		22.71		582

		08-30-02 19.53.56		21.1		590

		08-30-02 19.59.56		21.65		598

		08-30-02 20.05.56		20.71		605

		08-30-02 20.11.56		22.3		613

		08-30-02 20.17.56		22.58		621

		08-30-02 20.23.56		20.46		629

		08-30-02 20.29.56		18.05		636

		08-30-02 20.35.56		19.57		643

		08-30-02 20.41.56		21.65		650

		08-30-02 20.47.56		22.35		658

		08-30-02 20.53.56		21.2		666

		08-30-02 20.59.56		22.03		674

		08-30-02 21.05.56		19.45		681

		08-30-02 21.11.56		20.13		688

		08-30-02 21.17.56		16.12		694

		08-30-02 21.23.56		16.02		701

		08-30-02 21.29.56		16.67		707

		08-30-02 21.35.56		17.91		713

		08-30-02 21.41.56		14.82		719

		08-30-02 21.47.56		16.02		725

		08-30-02 21.53.56		16.04		730

		08-30-02 21.59.56		14.09		736

		08-30-02 22.05.56		16.25		741

		08-30-02 22.11.56		12.32		746

		08-30-02 22.17.56		12.67		751

		08-30-02 22.23.56		14.37		755

		08-30-02 22.29.56		12.11		759

		08-30-02 22.35.56		12.31		764

		08-30-02 22.41.56		13.08		769

		08-30-02 22.47.56		13.36		773

		08-30-02 22.53.56		12.18		778

		08-30-02 22.59.56		12.98		782

		08-30-02 23.05.56		12.98		787

		08-30-02 23.11.56		14.19		792

		08-30-02 23.17.56		10.6		797

		08-30-02 23.23.56		11.4		801

		08-30-02 23.29.56		11.37		805

		08-30-02 23.35.56		11.44		809

		08-30-02 23.41.56		8.88		813

		08-30-02 23.47.56		10.72		817

		08-30-02 23.53.56		9.19		821

		08-30-02 23.59.56		10.38		825

		08-31-02 00.05.56		10.91		828

		08-31-02 00.11.56		9.35		832

		08-31-02 00.17.56		9.27		835

		08-31-02 00.23.56		10.85		839

		08-31-02 00.29.56		9.67		843

		08-31-02 00.35.56		10.38		846

		08-31-02 00.41.56		7.17		849

		08-31-02 00.47.56		8.89		852

		08-31-02 00.53.56		7.4		855

		08-31-02 00.59.56		8.97		858

		08-31-02 01.05.56		8.01		861

		08-31-02 01.11.56		7.38		864

		08-31-02 01.17.56		8.07		867

		08-31-02 01.23.56		7.33		870

		08-31-02 01.29.56		8.02		873

		08-31-02 01.35.56		7.1		876

		08-31-02 01.41.56		7.46		878

		08-31-02 01.47.56		7.08		881

		08-31-02 01.53.56		8.04		884

		08-31-02 01.59.56		6.9		886

		08-31-02 02.05.56		7.01		889

		08-31-02 02.11.56		6.71		891

		08-31-02 02.17.56		6.88		894

		08-31-02 02.23.56		7.62		896

		08-31-02 02.29.56		7.07		899

		08-31-02 02.35.56		7.26		902

		08-31-02 02.41.56		6.97		904

		08-31-02 02.47.56		7.47		907

		08-31-02 02.53.56		7.79		910

		08-31-02 02.59.56		7.68		912

		08-31-02 03.05.56		7.69		915

		08-31-02 03.11.56		7.33		918

		08-31-02 03.17.56		6.95		920

		08-31-02 03.23.56		7.86		923

		08-31-02 03.29.56		7.81		926

		08-31-02 03.35.56		7.35		928

		08-31-02 03.41.56		7.52		931

		08-31-02 03.47.56		6.99		934

		08-31-02 03.53.56		8.03		936

		08-31-02 03.59.56		7.34		939

		08-31-02 04.05.56		7.02		942

		08-31-02 04.11.56		6.91		944

		08-31-02 04.17.56		7		947

		08-31-02 04.23.56		6.15		949

		08-31-02 04.29.56		7.05		952

		08-31-02 04.35.56		6.82		954

		08-31-02 04.41.56		6.57		957

		08-31-02 04.47.56		6.73		959

		08-31-02 04.53.56		6.61		961

		08-31-02 04.59.56		7.55		964

		08-31-02 05.05.56		7.57		967

		08-31-02 05.11.56		7.89		970

		08-31-02 05.17.56		8.77		972

		08-31-02 05.23.56		7		975

		08-31-02 05.29.56		6.97		978

		08-31-02 05.35.56		6.45		980

		08-31-02 05.41.56		7.24		983

		08-31-02 05.47.56		7.28		985

		08-31-02 05.53.56		7.71		988

		08-31-02 05.59.56		7.4		990

		08-31-02 06.05.56		8.32		993

		08-31-02 06.11.56		8.68		996

		08-31-02 06.17.56		8.57		1000

		08-31-02 06.23.56		11.47		1003

		08-31-02 06.29.56		10.24		1007

		08-31-02 06.35.56		11.95		1011

		08-31-02 06.41.56		11.16		1014

		08-31-02 06.47.56		10.96		1018

		08-31-02 06.53.56		10.75		1022

		08-31-02 06.59.56		12.21		1026

		08-31-02 07.05.56		12.23		1030

		08-31-02 07.11.56		11.71		1035

		08-31-02 07.17.56		11.34		1039

		08-31-02 07.23.56		13.74		1043

		08-31-02 07.29.56		12.51		1048

		08-31-02 07.35.56		14.95		1054

		08-31-02 07.41.56		15.1		1059

		08-31-02 07.47.56		20.43		1065

		08-31-02 07.53.56		16.22		1071

		08-31-02 07.59.56		17.27		1077

		08-31-02 08.05.56		18.84		1083

		08-31-02 08.11.56		16.41		1089

		08-31-02 08.17.56		18.83		1096

		08-31-02 08.23.56		17.68		1103

		08-31-02 08.29.56		19.59		1110

		08-31-02 08.35.56		18.53		1117

		08-31-02 08.41.56		20.55		1124

		08-31-02 08.47.56		23.15		1131

		08-31-02 08.53.56		20.74		1139

		08-31-02 08.59.56		21.79		1146

		08-31-02 09.05.56		20.46		1153

		08-31-02 09.11.56		23.69		1161

		08-31-02 09.17.56		21.78		1169

		08-31-02 09.23.56		20.67		1176

		08-31-02 09.29.56		20.94		1184

		08-31-02 09.35.56		22.42		1192

		08-31-02 09.41.56		21.31		1199

		08-31-02 09.47.56		21.84		1207

		08-31-02 09.53.56		17.39		1214

		08-31-02 09.59.56		20.85		1221

		08-31-02 10.05.56		20.39		1228

		08-31-02 10.11.56		19.74		1236

		08-31-02 10.17.56		20.02		1243

		08-31-02 10.23.56		19.86		1251

		08-31-02 10.29.56		20.39		1259

		08-31-02 10.35.56		20.6		1266

		08-31-02 10.41.56		20.53		1274

		08-31-02 10.47.56		20.95		1281

		08-31-02 10.53.56		18.97		1289

		08-31-02 10.59.56		19.21		1295

		08-31-02 11.05.56		20.45		1302

		08-31-02 11.11.56		19.63		1309

		08-31-02 11.17.56		20.08		1317

		08-31-02 11.23.56		21.49		1324

		08-31-02 11.29.56		21.59		1332

		08-31-02 11.35.56		18.82		1339

		08-31-02 11.41.56		23.2		1346

		08-31-02 11.47.56		17.43		1353

		08-31-02 11.53.56		21.84		1360

		08-31-02 11.59.56		20.58		1367

		08-31-02 12.05.56		20.2		1375

		08-31-02 12.11.56		18.01		1382

		08-31-02 12.17.56		18.77		1389

		08-31-02 12.23.56		21.17		1396

		08-31-02 12.29.56		20.25		1403

		08-31-02 12.35.56		19.9		1410

		08-31-02 12.41.56		21.01		1417

		08-31-02 12.47.56		19.86		1425

		08-31-02 12.53.56		21.07		1432

		08-31-02 12.59.56		21.88		1439

		08-31-02 13.05.56		21.99		1447

		08-31-02 13.11.56		21.59		1454

		08-31-02 13.17.56		17.96		1461

		08-31-02 13.23.56		17.73		1469

		08-31-02 13.29.56		22.73		1476

		08-31-02 13.35.56		22.64		1484

		08-31-02 13.41.56		20.88		1492

		08-31-02 13.47.56		18.47		1499

		08-31-02 13.53.56		18.72		1506

		08-31-02 13.59.56		20.34		1513

		08-31-02 14.05.56		23.03		1521

		08-31-02 14.11.56		21.64		1530

		08-31-02 14.17.56		21.5		1538

		08-31-02 14.23.56		20.67		1546

		08-31-02 14.29.56		20.03		1553

		08-31-02 14.35.56		19.92		1560

		08-31-02 14.41.56		18.19		1567

		08-31-02 14.47.56		19.39		1574

		08-31-02 14.53.56		16.68		1581

		08-31-02 14.59.56		18.85		1588

		08-31-02 15.05.56		20.5		1595

		08-31-02 15.11.56		22.44		1602

		08-31-02 15.17.56		19.03		1610

		08-31-02 15.23.56		18.84		1617

		08-31-02 15.29.56		21.16		1624

		08-31-02 15.35.56		19.76		1631

		08-31-02 15.41.56		17.96		1638

		08-31-02 15.47.56		20.25		1645

		08-31-02 15.53.56		19.39		1652

		08-31-02 15.59.56		21.44		1658

		08-31-02 16.05.56		20.94		1666

		08-31-02 16.11.56		20.71		1673

		08-31-02 16.17.56		21.7		1680

		08-31-02 16.23.56		20.31		1687

		08-31-02 16.29.56		19.37		1693

		08-31-02 16.35.56		17.62		1700

		08-31-02 16.41.56		17.9		1706

		08-31-02 16.47.56		18.91		1713

		08-31-02 16.53.56		16.41		1720

		08-31-02 16.59.56		20.67		1727

		08-31-02 17.05.56		18.13		1734

		08-31-02 17.11.56		17.59		1740

		08-31-02 17.17.56		18.29		1747

		08-31-02 17.23.56		19.82		1754

		08-31-02 17.29.56		17.49		1761

		08-31-02 17.35.56		18.93		1768

		08-31-02 17.41.56		19.51		1774

		08-31-02 17.47.56		18.66		1781

		08-31-02 17.53.56		16.88		1787

		08-31-02 17.59.56		19.75		1793

		08-31-02 18.05.56		19.62		1800

		08-31-02 18.11.56		20.11		1807

		08-31-02 18.17.56		19.34		1814

		08-31-02 18.23.56		15.7		1820

		08-31-02 18.29.56		19.58		1827

		08-31-02 18.35.56		18.07		1833

		08-31-02 18.41.56		20.65		1841

		08-31-02 18.47.56		20.5		1848

		08-31-02 18.53.56		21.8		1855

		08-31-02 18.59.56		20.97		1863

		08-31-02 19.05.56		22.71		1871

		08-31-02 19.11.56		18.49		1879

		08-31-02 19.17.56		20.68		1886

		08-31-02 19.23.56		19.04		1894

		08-31-02 19.29.56		21.17		1902

		08-31-02 19.35.56		21.78		1910

		08-31-02 19.41.56		23.67		1918

		08-31-02 19.47.56		22.99		1926

		08-31-02 19.53.56		23.78		1934

		08-31-02 19.59.56		23.8		1943

		08-31-02 20.05.56		22.55		1951

		08-31-02 20.11.56		23.43		1959

		08-31-02 20.17.56		21.86		1967

		08-31-02 20.23.56		21.75		1974

		08-31-02 20.29.56		18.74		1981

		08-31-02 20.35.56		18.94		1988

		08-31-02 20.41.56		18.6		1995

		08-31-02 20.47.56		18.62		2002

		08-31-02 20.53.56		19.44		2008

		08-31-02 20.59.56		18.48		2015

		08-31-02 21.05.56		19.21		2022

		08-31-02 21.11.56		17.23		2029

		08-31-02 21.17.56		14.81		2034

		08-31-02 21.23.56		15.85		2040

		08-31-02 21.29.56		15.88		2046

		08-31-02 21.35.56		13.88		2052

		08-31-02 21.41.56		13.38		2057

		08-31-02 21.47.56		13.32		2062

		08-31-02 21.53.56		14.25		2067

		08-31-02 21.59.56		14.23		2071

		08-31-02 22.05.56		13.78		2076

		08-31-02 22.11.56		12.71		2081

		08-31-02 22.17.56		13.33		2085

		08-31-02 22.23.56		12.93		2090

		08-31-02 22.29.56		11.68		2094

		08-31-02 22.35.56		13.05		2099

		08-31-02 22.41.56		12.13		2103

		08-31-02 22.47.56		10.97		2108

		08-31-02 22.53.56		12.36		2112

		08-31-02 22.59.56		12.41		2116

		08-31-02 23.05.56		11.31		2121

		08-31-02 23.11.56		11.44		2125

		08-31-02 23.17.56		10.63		2129

		08-31-02 23.23.56		11.29		2133

		08-31-02 23.29.56		10.46		2137

		08-31-02 23.35.56		10.26		2140

		08-31-02 23.41.56		10.89		2144

		08-31-02 23.47.56		10.9		2148

		08-31-02 23.53.56		11.42		2152

		08-31-02 23.59.56		9.22		2156

		1/9/02 0:05		11.69		2159

		1/9/02 0:11		9.92		2164

		1/9/02 0:17		10.48		2167

		1/9/02 0:23		9.94		2171

		1/9/02 0:29		9.81		2175

		1/9/02 0:35		9.38		2178

		1/9/02 0:41		8.61		2181

		1/9/02 0:47		9.19		2185

		1/9/02 0:53		8.53		2188

		1/9/02 0:59		8.16		2191

		1/9/02 1:05		8.22		2194

		1/9/02 1:11		8.77		2197

		1/9/02 1:17		8.15		2200

		1/9/02 1:23		8.03		2203

		1/9/02 1:29		7.76		2206

		1/9/02 1:35		8.65		2209

		1/9/02 1:41		8.31		2212

		1/9/02 1:47		7.61		2214

		1/9/02 1:53		7.18		2217

		1/9/02 1:59		7.58		2220

		1/9/02 2:05		8.02		2222

		1/9/02 2:11		7.03		2225

		1/9/02 2:17		7.54		2228

		1/9/02 2:23		7.32		2230

		1/9/02 2:29		7.06		2233

		1/9/02 2:35		7.01		2236

		1/9/02 2:41		7.37		2238

		1/9/02 2:47		7.44		2241

		1/9/02 2:53		7.02		2244

		1/9/02 2:59		7.24		2246

		1/9/02 3:05		7.77		2249

		1/9/02 3:11		7.89		2252

		1/9/02 3:17		7.38		2255

		1/9/02 3:23		7.89		2257

		1/9/02 3:29		8.13		2260

		1/9/02 3:35		8.21		2263

		1/9/02 3:41		7.11		2266

		1/9/02 3:47		7.28		2268

		1/9/02 3:53		6.92		2271

		1/9/02 3:59		7.59		2274

		1/9/02 4:05		6.87		2276

		1/9/02 4:11		6.99		2279

		1/9/02 4:17		6.72		2281

		1/9/02 4:23		6.92		2284

		1/9/02 4:29		6.61		2286

		1/9/02 4:35		6.62		2289

		1/9/02 4:41		7.08		2291

		1/9/02 4:47		6.94		2294

		1/9/02 4:53		6.66		2296

		1/9/02 4:59		6.59		2298

		1/9/02 5:05		8.55		2301

		1/9/02 5:11		6.38		2303

		1/9/02 5:17		6.63		2306

		1/9/02 5:23		7.22		2308

		1/9/02 5:29		6.87		2311

		1/9/02 5:35		6.44		2313

		1/9/02 5:41		6.68		2315

		1/9/02 5:47		7.07		2318

		1/9/02 5:53		7.52		2321

		1/9/02 5:59		7.44		2323

		1/9/02 6:05		6.91		2326

		1/9/02 6:11		7.44		2329

		1/9/02 6:17		7.96		2331

		1/9/02 6:23		7.68		2334

		1/9/02 6:29		7.91		2337

		1/9/02 6:35		7.5		2340

		1/9/02 6:41		7.58		2343

		1/9/02 6:47		6.53		2346

		1/9/02 6:53		9.45		2349

		1/9/02 6:59		9.81		2353

		1/9/02 7:05		8.78		2356

		1/9/02 7:11		10.3		2360

		1/9/02 7:17		11.26		2364

		1/9/02 7:23		12.01		2368

		1/9/02 7:29		13.25		2372

		1/9/02 7:35		13.44		2377

		1/9/02 7:41		13.74		2382

		1/9/02 7:47		13.54		2387

		1/9/02 7:53		13.08		2392

		1/9/02 7:59		13.24		2397

		1/9/02 8:05		15.39		2402

		1/9/02 8:11		16.01		2407

		1/9/02 8:17		15.07		2413

		1/9/02 8:23		19.93		2419

		1/9/02 8:29		16.89		2426

		1/9/02 8:35		17.9		2432

		1/9/02 8:41		18.7		2439

		1/9/02 8:47		19.73		2446

		1/9/02 8:53		20.65		2453

		1/9/02 8:59		21.91		2460

		1/9/02 9:05		21.63		2468

		1/9/02 9:11		23.6		2476

		1/9/02 9:17		22.22		2484

		1/9/02 9:23		22.94		2492

		1/9/02 9:29		24.39		2501

		1/9/02 9:35		25.64		2510

		1/9/02 9:41		24.51		2519

		1/9/02 9:47		20.77		2527

		1/9/02 9:53		20.68		2535

		1/9/02 9:59		23.4		2543

		1/9/02 10:05		22.67		2551

		1/9/02 10:11		23.67		2559

		1/9/02 10:17		23.98		2567

		1/9/02 10:23		21.58		2575

		1/9/02 10:29		22.56		2582

		1/9/02 10:35		21.85		2590

		1/9/02 10:41		23.76		2598

		1/9/02 10:47		21.26		2606

		1/9/02 10:53		22.26		2614

		1/9/02 10:59		20.88		2622

		1/9/02 11:05		20.55		2630

		1/9/02 11:11		23.17		2638

		1/9/02 11:17		25.34		2646

		1/9/02 11:23		22.94		2653

		1/9/02 11:29		21.16		2661

		1/9/02 11:35		20.12		2669

		1/9/02 11:41		21.11		2677

		1/9/02 11:47		21.65		2685

		1/9/02 11:53		22.92		2692

		1/9/02 11:59		21.04		2700

		1/9/02 12:05		19.92		2707

		1/9/02 12:11		19.14		2715

		1/9/02 12:17		22.13		2722

		1/9/02 12:23		21.43		2730

		1/9/02 12:29		21.04		2738

		1/9/02 12:35		23.06		2745

		1/9/02 12:41		20.39		2753

		1/9/02 12:47		19.69		2761

		1/9/02 12:53		18.71		2768

		1/9/02 12:59		19.52		2775

		1/9/02 13:05		19.49		2782

		1/9/02 13:11		16.46		2788

		1/9/02 13:17		22.85		2796

		1/9/02 13:23		21.31		2803

		1/9/02 13:29		21.26		2811

		1/9/02 13:35		21.25		2818

		1/9/02 13:41		20.9		2826

		1/9/02 13:47		22.01		2833

		1/9/02 13:53		22.51		2841

		1/9/02 13:59		20.28		2848

		1/9/02 14:05		17.47		2855

		1/9/02 14:11		21.15		2862

		1/9/02 14:17		18.53		2869

		1/9/02 14:23		19.36		2876

		1/9/02 14:29		19.88		2883

		1/9/02 14:35		18.5		2889

		1/9/02 14:41		17.6		2895

		1/9/02 14:47		17.07		2902

		1/9/02 14:53		15.84		2908

		1/9/02 14:59		15.02		2913

		1/9/02 15:05		17.49		2919

		1/9/02 15:11		16.11		2925

		1/9/02 15:17		16.35		2931

		1/9/02 15:23		18.65		2937

		1/9/02 15:29		16.36		2942

		1/9/02 15:35		16.52		2949

		1/9/02 15:41		15.13		2954

		1/9/02 15:47		16.91		2960

		1/9/02 15:53		16.51		2967

		1/9/02 15:59		16.45		2973

		1/9/02 16:05		16.16		2979

		1/9/02 16:11		14.67		2985

		1/9/02 16:17		16.32		2990

		1/9/02 16:23		16.93		2996

		1/9/02 16:29		16.95		3002

		1/9/02 16:35		14.26		3008

		1/9/02 16:41		15.64		3013

		1/9/02 16:47		13.29		3018

		1/9/02 16:53		14.32		3024

		1/9/02 16:59		15.12		3029

		1/9/02 17:05		15.22		3035

		1/9/02 17:11		16.31		3040

		1/9/02 17:17		14.14		3046

		1/9/02 17:23		15.99		3052

		1/9/02 17:29		15.63		3057

		1/9/02 17:35		14.71		3063

		1/9/02 17:41		16.76		3068

		1/9/02 17:47		15.49		3073

		1/9/02 17:53		15.56		3079

		1/9/02 17:59		16.08		3085

		1/9/02 18:05		14.87		3090

		1/9/02 18:11		16.16		3096

		1/9/02 18:17		15.76		3101

		1/9/02 18:23		15.4		3107

		1/9/02 18:29		15.76		3112

		1/9/02 18:35		15.62		3118

		1/9/02 18:41		16.95		3124

		1/9/02 18:47		17.29		3129

		1/9/02 18:53		16.7		3136

		1/9/02 18:59		16.34		3141

		1/9/02 19:05		15.04		3148

		1/9/02 19:11		15.44		3153

		1/9/02 19:17		18.28		3159

		1/9/02 19:23		17.58		3165

		1/9/02 19:29		19.21		3172

		1/9/02 19:35		18.33		3178

		1/9/02 19:41		20.41		3185

		1/9/02 19:47		20.78		3192

		1/9/02 19:53		18.27		3199

		1/9/02 19:59		18.71		3206

		1/9/02 20:05		17.04		3212

		1/9/02 20:11		19.25		3219

		1/9/02 20:17		18.04		3225

		1/9/02 20:23		19.13		3232

		1/9/02 20:29		18.28		3238

		1/9/02 20:35		19.15		3244

		1/9/02 20:41		17.19		3251

		1/9/02 20:47		18.72		3257

		1/9/02 20:53		15.49		3263

		1/9/02 20:59		14.98		3269

		1/9/02 21:05		16.07		3275

		1/9/02 21:11		13.43		3280

		1/9/02 21:17		13.67		3285

		1/9/02 21:23		14.88		3290

		1/9/02 21:29		13.51		3296

		1/9/02 21:35		12.37		3300

		1/9/02 21:41		13.13		3305

		1/9/02 21:47		14.95		3310

		1/9/02 21:53		14.48		3315

		1/9/02 21:59		11.24		3320

		1/9/02 22:05		11.82		3324

		1/9/02 22:11		13.62		3329

		1/9/02 22:17		13.16		3334

		1/9/02 22:23		11.56		3338

		1/9/02 22:29		11.61		3343

		1/9/02 22:35		11.69		3347

		1/9/02 22:41		12.65		3351

		1/9/02 22:47		13.63		3356

		1/9/02 22:53		12.76		3360

		1/9/02 22:59		13.05		3365

		1/9/02 23:05		14.81		3370

		1/9/02 23:11		11.22		3374

		1/9/02 23:17		12.02		3378

		1/9/02 23:23		14.18		3383

		1/9/02 23:29		12.39		3387

		1/9/02 23:35		12.63		3392

		1/9/02 23:41		12.08		3396

		1/9/02 23:47		12.15		3400

		1/9/02 23:53		10.62		3404

		1/9/02 23:59		11.56		3408

		2/9/02 0:05		9.77		3412

		2/9/02 0:11		10.06		3415

		2/9/02 0:17		9.1		3419

		2/9/02 0:23		9.54		3422

		2/9/02 0:29		8.9		3425

		2/9/02 0:35		10.68		3429

		2/9/02 0:41		7.87		3432

		2/9/02 0:47		7.73		3435

		2/9/02 0:53		7.1		3438

		2/9/02 0:59		7.91		3441

		2/9/02 1:05		7.35		3443

		2/9/02 1:11		7.14		3446

		2/9/02 1:17		7.85		3449

		2/9/02 1:23		8.23		3451

		2/9/02 1:29		7.24		3454

		2/9/02 1:35		6.88		3457

		2/9/02 1:41		7.06		3459

		2/9/02 1:47		7.18		3462

		2/9/02 1:53		6.26		3464

		2/9/02 1:59		6.1		3467

		2/9/02 2:05		6.48		3469

		2/9/02 2:11		6.28		3471

		2/9/02 2:17		6.59		3474

		2/9/02 2:23		6.36		3476

		2/9/02 2:29		6.79		3479

		2/9/02 2:35		6.93		3481

		2/9/02 2:41		6.95		3483

		2/9/02 2:47		6.56		3486

		2/9/02 2:53		6.48		3488

		2/9/02 2:59		6.73		3491

		2/9/02 3:05		7.19		3493

		2/9/02 3:11		6.78		3496

		2/9/02 3:17		7.18		3498

		2/9/02 3:23		7.92		3501

		2/9/02 3:29		7.6		3504

		2/9/02 3:35		7.62		3507

		2/9/02 3:41		7.56		3509

		2/9/02 3:47		7.79		3512

		2/9/02 3:53		6.95		3515

		2/9/02 3:59		7.36		3517

		2/9/02 4:05		7.55		3520

		2/9/02 4:11		6.96		3522

		2/9/02 4:17		7.09		3525

		2/9/02 4:23		6.8		3527

		2/9/02 4:29		6.71		3530

		2/9/02 4:35		7.24		3532

		2/9/02 4:41		6.68		3535

		2/9/02 4:47		6.69		3537

		2/9/02 4:53		7.69		3540

		2/9/02 4:59		6.3		3542

		2/9/02 5:05		7.71		3545

		2/9/02 5:11		7.19		3548

		2/9/02 5:17		6.84		3550

		2/9/02 5:23		7.13		3552

		2/9/02 5:29		7.08		3555

		2/9/02 5:35		7.33		3558

		2/9/02 5:41		8.02		3560

		2/9/02 5:47		6.95		3563

		2/9/02 5:53		7.4		3566

		2/9/02 5:59		7.68		3568

		2/9/02 6:05		9.19		3571

		2/9/02 6:11		9.33		3575

		2/9/02 6:17		9.34		3578

		2/9/02 6:23		11.99		3582

		2/9/02 6:29		10.11		3586

		2/9/02 6:35		12.52		3590

		2/9/02 6:41		12.88		3594

		2/9/02 6:47		13.05		3599

		2/9/02 6:53		14.14		3604

		2/9/02 6:59		15.28		3609

		2/9/02 7:05		16.98		3615

		2/9/02 7:11		18.61		3622

		2/9/02 7:17		19.94		3629

		2/9/02 7:23		22.17		3635

		2/9/02 7:29		21.26		3643

		2/9/02 7:35		20.2		3650

		2/9/02 7:41		22.48		3658

		2/9/02 7:47		21.29		3665

		2/9/02 7:53		21.09		3673

		2/9/02 7:59		20.45		3680

		2/9/02 8:05		18.26		3687

		2/9/02 8:11		17.7		3694

		2/9/02 8:17		20.62		3701

		2/9/02 8:23		22.58		3709

		2/9/02 8:29		22.8		3717

		2/9/02 8:35		22.02		3724

		2/9/02 8:41		23.99		3733

		2/9/02 8:47		23.13		3741

		2/9/02 8:53		19.02		3748

		2/9/02 8:59		22.06		3756

		2/9/02 9:05		21.52		3763

		2/9/02 9:11		19.31		3771

		2/9/02 9:17		20.08		3777

		2/9/02 9:23		17.69		3785

		2/9/02 9:29		17.12		3792

		2/9/02 9:35		20.26		3800

		2/9/02 9:41		20.3		3807

		2/9/02 9:47		21.57		3815

		2/9/02 9:53		0		3822

		2/9/02 9:59		0		3822

		2/9/02 10:05		0		3822

		2/9/02 10:11		0		3822

		2/9/02 10:17		0		3822

		2/9/02 10:23		0		3822

		2/9/02 10:29		0		3822

		2/9/02 10:35		0		3822

		2/9/02 10:41		0		3822
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