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Project Summary 

The Norfolk Department of Public Works, through its Water Division, contracted the services of a 

leak detection survey company to perform the work under the water conservation grant project.  

The Water Division contracted with Conservation Technologies, Inc. of Seekonk, Massachusetts to 

perform the work.  The work began on August 26, 2011 and was completed on October 7, 2011.  

All water mains and services in the 65-mile distribution system were surveyed for leaks.  At the end 

of the project, 34 leaks were found by Conservation Technologies, which are summarized on 

Attachment A.  Currently, 33 out of the 34 leaks have been repaired. The last remaining service to 

be repaired is on the homeowner’s side and the legal situation has been turned over to the Town 

Administrator’s office.  A copy of the leak report is attached in Appendix A. 

An estimated leakage rate was assigned to each location.  The volume lost from the time the leaks 

were detected until they were repaired is approximately 66,225,600 gallons or 30 percent of the 

total annual water pumped (based on annual water produced in 2010).  Based on fiscal year 2010 

pumping and treatment costs; the cost to produce 1000 gallons of water is $0.78.  Repairing these 

leaks resulted in $51,655.97 of savings to the Water Division.  The leak detection program, partially 

funded by the USEPA and MassDEP through the Water Conservation Grant, reduced the estimated 

total yearly unaccounted-for water loss from approximately 40 percent to 11 percent. 

The goal of Task 1 – Leak Detection Survey was to identify and document leaks in the 65-mile 

distribution system.  Each leak found was documented by a diagram; which can be found in the 

leak detection report.  Leakage was also estimated at the time of discovery by the surveyor. 

Work under Task 2 – Leak Repair included establishment of a priority system to implement leak 

repairs.  Leaks identified between the water main and the shut off were to be repaired within one 

month.  Leaks identified between the shutoff and the foundation were documented and the home 

owner was made aware.  The homeowner was given the option of having the DPW perform the 

work so long as they agreed to a payment plan with a low interest rate over five years.  Should the 

homeowner refuse to have the repair made, the DPW threatened to shut off the water.  The time 

frame for repairing leaks discovered on the home owner side of the shut off was 3 months. 

Work under Task 3 – Reporting included submission of quarterly progress reports.  These reports 

outlined the percentage complete for each task, progress narrative and any problems that may have 
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been encountered in the project. 

The last task, Task 4 – Submit a Draft and Final Project Report, consisted of a summary of this 

project, initially in draft form and then final form once MassDEP comments has been received and 

incorporated. 

 

Successes 

The leak detection survey was successful in locating 34 water service leaks in the water distribution 

system.  The surveyor not only looked for leaks on the Town’s side of the distribution system but 

also on the Owner’s side (from the curb stop to the foundation).  This led to at least 25 more being 

discovered than had they only surveyed within the Town Right-of-Way.  These leaks are estimated 

to have contributed 126 GPM or 66,225,600 gallons a year towards the town’s unaccounted-for 

water.   

Because the Town established a priority system, leaks were not repaired in the order that they were 

discovered but rather by the estimated leak rate.  This allowed the Town to lower its unaccounted-

for water more rapidly.  The average time to complete a water service repair from the day the 

permit is issued was just over 44 days, with the longest being 121 days.  The Town was able to 

quickly locate and repair a large number of leaks in less than a year, something that would’ve been 

nearly impossible without the assistance of the Conservation Grant Project.  The Town of Norfolk’s 

Water distribution system was again surveyed for leaks between March 26, 2012 and April 6, 2012. 

Each previous leak was re-surveyed. The results of the survey indicated that 15 total leaks were 

present, 14 of which were again located on the homeowner’s side of the curb box.   

 

Difficulties 

The only difficulty encountered on this project was coordination of one leaking service repair.  

The leak was discovered on the homeowner’s side of the curb box and therefore the homeowner 

is required to fund the repair.  The Town has offered low interest, multi-year payment plans to 

home owners in order to ease the financial burden.  The issue has since been taken up by the 

Town Administrator in an effort to get the water service leak corrected. 
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Lessons Learned 

The Town was able to locate a large number of leaking water services.  These were all located and 

repaired in within the 1 year project time frame.   We found that the project period was adequate for 

our distribution system but each applicant should individually assess their own system in terms of 

size and age before undertaking this project as more or less time may be needed.  It is important to 

remember that different leak detection methods may need to be employed given the material of the 

water mains in your distribution system.  Since leak sounds travel further in pipes that are cast-iron 

and ductile-iron than polyvinyl chloride (PVC) or asbestos cement (AC) the maximum distance 

between sensors will vary.  For this project direct contact microphones were applied to certain 

hydrant and gate valves in an effort to establish listening points that were no further than 400 feet 

away from each other.  In the event that suitable contact point intervals could not be attained, that 

segment of water main was surveyed by ground microphone.  When the water main was AC or 

PVC, which is nearly half of the Town’s distribution system, it was surveyed by ground 

microphones at 10 foot intervals with special attention paid to fittings and service taps.  The 

utilization of digital correlators and ground microphone is paramount in properly detecting leaks in 

a distribution system comprised of metallic and non-metallic water mains. 

Recommendations 

Digital correlating loggers can be an invaluable asset for municipal in-house leak detection survey, 

where personnel may lack the field experience required for sonic leak detection.  However, these 

detection methods should not be globally applied to a distribution system that is significantly 

comprised of non-metallic water mains.  Equipment utilized under the Grant Project included: 

 ZCorr Digital Correlating Logger (User Guide enclosed in Appendix B) 

 DigiCorr III Leak Noise Water Correlator 

(http://www.eastcomassoc.com/Manuals/DigiCorr%20III%20Users%20Guide.pdf) 

 Digital Leak Detector 

(http://www.eastcomassoc.com/PDF/Support%20Manuals/DLD%20Quick%20Start%20Gu

ide%20Updated.pdf) 

Distribution systems such as the Town of Norfolk’s would greatly benefit by selecting a leak 
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detection program that utilizes the appropriate methodology and technology given the unique 

configuration and water main composition of the distribution system. 



LEAK 

DETECTED

GALLONS PER 

MINUTE

GALLONS 

PER DAY

LEAK 

REPAIRED

TOTAL ANNUAL 

VOLUME LOST (GAL.)

4 Shady Way 8/15/2011 3 4,320 9/13/2011 1,576,800

3 Essex Road 8/26/2011 5 7,200 9/16/2011 2,628,000

32 Maple Street 8/26/2011 3 4,320 10/11/2011 1,576,800

6 Robin Road 8/26/2011 3 4,320 10/11/2011 1,576,800

3 Sparrow road 8/26/2011 3 4,320 11/9/2011 1,576,800

4 Worcester Road 8/26/2011 5 7,200 9/21/2011 2,628,000

5 Worcester Road 8/26/2011 10 14,400 9/28/2011 5,256,000

11 Worcester Road 8/26/2011 3 4,320 10/14/2011 1,576,800

16 Worcester Road 8/26/2011 3 4,320 9/27/2011 1,576,800

9 Eric Road 9/1/2011 5 7,200 10/3/2011 2,628,000

1 Shady Way 9/1/2011 5 7,200 12/19/2011 2,628,000

2 Shady Way 9/1/2011 3 4,320 9/19/2011 1,576,800

22 Bridle Lane 9/2/2011 7 10,080 10/13/2011 3,679,200

4 Castle Road 9/2/2011 2 2,880 10/13/2011 1,051,200

27 Grove Street 9/2/2011 3 4,320 9/19/2011 1,576,800

85 Grove Street 9/2/2011 3 4,320 3/6/2012 1,576,800

87 Grove Street 9/2/2011 3 4,320 2/8/2012 1,576,800

8 King Street 9/2/2011 4 5,760 10/21/2011 2,102,400

5 Knoll Drive 9/2/2011 5 7,200 11/18/2011 2,628,000

3 Maple Street 9/2/2011 3 4,320 10/5/2011 1,576,800

15 Chicatabut Avenue 9/16/2011 5 7,200 10/5/2011 2,628,000

7 Churchill Road 9/16/2011 2 2,880 10/19/2011 1,051,200

44 Seekonk Street 9/16/2011 2 2,880 10/21/2011 1,051,200

67 Seekonk Street 9/16/2011 3 4,320 11/28/2011 1,576,800

5 Stilwell Avenue 9/16/2011 3 4,320 10/24/2011 1,576,800

23 Union Street 9/23/2011 3 4,320 9/28/2011 1,576,800

4 Cowesit Avenue 9/26/2011 2 2,880 10/25/2011 1,051,200

26 Stop River Road 9/26/2011 2 2,880 11/21/2011 1,051,200

35 Park Street 10/7/2011 4 5,760 11/30/2011 2,102,400

3 Pocumtuck Ave 10/7/2011 3 4,320 10/12/2011 1,576,800

19 Village Green 10/7/2011 4 5,760 2/1/2012 2,102,400

55 Cleveland Street 10/14/2011 5 7,200 10/25/2011 2,628,000

6 Geneva Street 10/14/2011 4 5,760 11/29/2011 2,102,400

62 Fruit Street 9/26/2011 3 4,320 1,576,800

Total 126 181,440 66,225,600

ADDRESS

Leak Detection Repairs 2011

Norfolk Water Conservation Grant Project

Attachment A

Project Number 2011‐15/WCG
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CONSERVATION TECHNOLOGIES, INC. 
BOX 384, SEEKONK, MA 02771 (508) 761-8334 

 

 

                                                 TOWN OF NORFOLK 

 

                       SUPPLEMENTAL LEAK DETECTION SURVEY-2011 

 

BACKGROUND 

 

     The Town of Norfolk engaged the services of  Conservation Technologies to perform 

a comprehensive leak detection survey of its water distribution system which consists of  

approximately 62 miles of water main, over half of which is A.C. or PVC main. The 

system has a recent history of an alarming increase in leakage, dating back to 2007, due 

to corrosion of copper service lines 

     Available data from previous surveys of Norfolk’s distribution system performed by 

Conservation Technologies show the trend in leaks detected: 

 

   2001  15 leaks 

   2002  12 leaks 

   2006    6 leaks  

   2007   19 leaks 

   2009   47 leaks in April 

   2009   42 additional leaks by October 

   2010   24 leaks in April 

 

   The current survey was to be a follow-up to a leak detection survey performed by  

(Contractor Name Deleted by Request of DEP) in August 2011 under Massachusetts 

DEP Water Conservation Grant Project Number 10-15/WCG.  That survey was 

performed using SoundSens correlating loggers under guidelines provided by the DEP 

and the Town’s consulting engineers, Environmental Partners.                                                                                    

      The (Contractor Name Deleted) survey resulted in the detection of 3 leaks; far 

fewer than expected, considering the Town’s recent history of leakage and the fact that 

the system was experiencing a loss at the time in excess of 150,000 gallons per day. 

      
      Conservation Technologies is committed to perfecting the art and science of leak 

detection and has been providing quality technical services to water utilities since 1985. 

The field technician for this project, Jack Luizzi, has 29 years experience, and has field 

tested new leak detection technologies such as correlators since their development in the 

1980’s.  Conservation Technologies currently uses DigiCorr III,  an all-digital lap top 

based correlator system, Z-Corr digital correlating loggers, and a variety of  leak sound 

amplifiers including the DLD digital leak detector, Leak Hunter amplifier, and BigBertha 

contact microphone. These instruments, along with site-specific appropriate methods are 

all routinely brought to bear to find the greatest possible number of leaks, pinpointed with 

the highest degree of accuracy, resulting in maximum savings to client utilities. 
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METHODS 

 

The survey was conducted according to the following list of specifications, which were 

developed based on the operator’s 10 years experience with Norfolk’s distribution 

system, and the challenges in leak detection it presents.  In any case these methods 

represent Conservation Technologies’ Standard Operating Procedure for water 

systems with mixed pipe materials. The SOP’s of the various instruments are contained in 

their respective manuals (attached). 

 

1. Sensitive electro-sonic instruments (DLD, Leak Hunter, no model numbers) were 

applied to detect and locate audio frequencies created by underground leakage. 

 

2. A direct contact microphone, not a correlator, was applied to all hydrants and available 

gate valves.  Contact points were chosen to establish a pattern of listening points such 

that the distance between listening points did not exceed 400 feet. If no such points were 

available in a span of main, that section was checked by ground microphone.  This 

represents a marginally closer spacing of contact points than the standard 500 foot 

spacing.  The practical upshot of this is actually an increased usage of ground 

microphony to detect any leaks that are out of hearing range of available contact points. 

 

3.  For all non-metallic mains such as A.C. or PVC, which do not conduct leak sounds 

well, the ground microphone was applied directly over the entire of main at ten foot 

intervals with attention to known tees, bends, and service taps. 

 

4. Where the sound of leakage was detected its source was located by ground 

microphone, contact on curb stops, and application of the DigiCorr or Z-Corr.  

 

5. When a service line was found leaking, the curb stop was turned off to determine 

which section, public or private, was leaking. 

 

6. Individual reports were prepared for each leak site with a drawing of the area and text 

giving the pipe material, cover, and estimated rate of loss. 

 

7. Due to scheduling constraints and the short notice on which the survey was requested, 

field work was conducted on an irregular schedule between 8/26/11 and 10/7/11. 

 

8. A representative sample of leaks detected in neighborhoods served by each of A.C., 

D.I., and PVC mains were selected to test the effectiveness of correlating loggers as 

compared to sonic detection. Leak sites for this comparison were chosen on the basis of 

the convenience of nearby hydrants or valves for contact points, and how early in the 

survey the leaks were detected, so that it could be reasonably assumed that the leaks were 

present during the (Contractor Name Deleted by Request of DEP) and that SoundSens 

loggers were applied in those neighborhoods. Z-Corr loggers were applied at the selected 

sites, for the sole purpose of seeing how they would perform, since the leak locations 

were already known.      
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RESULTS 

 

     The survey covered all town owned mains, approximately 62 miles, and resulted in the 

location of 34 leaks, a leak occurrence rate of 0.54 leak per mile, or 1 leak per 1.8 miles. 

 

    The rate of leakage was estimated at each leak site by relative sound intensity. Total 

estimated loss for the leaks found in the survey was 126 GPM, or  181,400  gal/day, or 

66.2 million gallons per year. 

 

 

 

LEAK TYPES 

 

                   Main lines            2   leaks               6% of total 

                   Service lines       32   leaks            94% of total 

                   Hydrant-valve      0   leaks               0% of total 

 

 

 

PUBLIC VS PRIVATE LEAKS 

 

         Town owned side of service   8 leaks 

         Privately owned side  25 leaks 

         Ownership not determined   1 leak   

 

 

MAIN MATERIAL AT COPPER SERVICE LEAK SITES 

 

  A.C. Main    5 leaks 

  D.I.  Main             11 leaks 

  PVC Main   16 leaks  

 

 

 

 

*  *  *  *  *  *           * 

 

 

The individual leak reports with drawings are appended to this report.  
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CORRELATING LOGGER PERFORMANCE 

 

     Table 1 shows a representative sample of leaks which were detected by sonic leak 

detector, and whether or not they could be detected using Z-Corr and SoundSens 

correlating loggers.  It is assumed that all these leaks were present during the survey by  

(Contractor Name Deleted) when SoundSens loggers were applied.  This seems a 

reasonable assumption; while it is possible that one or two leaks might suddenly appear a 

day, a week, or two weeks after a leak surveyor checks any area, it seems unreasonable 

that twenty or thirty such leaks might appear.  The validity of this assumption is 

reinforced by the fact that the Town was aware of a loss in excess of 150,000 gal/day. 

    

  The leaks on streets served by DI mains were detected by contact microphone applied  

to hydrants or valves and pinpointed by ground microphone or application of Z-Corr 

loggers used in place of a correlator.  The leaks on streets served by AC or PVC main 

were detected and located by ground microphone.  Z-Corr loggers were then applied to 

the nearest available contact points.  The leaks were judged to be detectable by Z-Corr if 

a discernable correlation peak appeared in the Z-Corr processing software.  They would 

be judged to be detectable by SoundSens if the leaks were reported by the operator, 

which of course they were not. 

   

 

Table 1 

        DETECTABLE BY:  

LEAK#  DATE ADDRESS MAIN  SOUNDSENS Z-CORR LOSS-GPM, YEAR 

01 8/26 6 Robin       PVC         NO      NO 3 GPM, 1.6 MIL/YR 

02 8/26 3 Sparrow PVC         NO      NO 5 GPM, 2.6 MIL/YR 

04 8/26 3 Essex PVC         NO      NO 5 GPM, 2.6 MIL/YR 

05 8/26 4 Worcester PVC         NO      NO 10 PM,  5.2 MIL/YR 

06 8/26 5 Worcester PVC         NO      NO 3 GPM, 1.6 MIL/YR 

07 8/26 11 Worcester    PVC         NO      NO 3 GPM, 1.6 MIL/YR 

08 8/26 16 Worcester PVC         NO      NO 5 GPM, 2.6 MIL/YR 

09 9/1 4 Shady PVC         NO       * 3 GPM, 1.6 MIL/YR 

10 9/1 2 Shady PVC         NO       * 7 GPM, 3.7 MIL/YR 

12 9/1 9 Eric DI         NO     YES 5 GPM, 2.6 MIL/YR 

14 9/2 8 King DI,AC         NO      NO 4 GPM, 2.1 MIL/YR 

17 9/2 87 Grove DI         NO      YES 3 GPM, 1.6 MIL/YR 

18 9/2 85 Grove DI         NO      YES 3 GPM, 1.6 MIL/YR 

23 9/16 7 Churchill AC         NO       NO  2 GPM, 1.0 MIL/YR 

25 9/16 15 Chikatabut  DI         NO      YES 5 GPM, 2.6 MIL/YR 

27 9/26 26 Stop River DI         NO      YES 2 GPM, 1.0 MIL/YR 

28 9/26 4 Cowesit DI         NO      YES 2 GPM, 1.0 MIL/YR 

29 9/26 62 Fruit DI         NO      YES 3 GPM, 1.6 MIL/YR 

 

* Application of loggers on PVC mains were abandoned as futile at this point. 
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CONCLUSIONS 

 

1. Service line failures continue to be the main source of leakage in the Town of Norfolk 

distribution system, and continue to appear at an alarming rate.  These leaks all appear to 

be due to corrosion on copper lines.  This is unusual for a system which has instituted corrosion 

control treatment.  Other nearby towns surveyed by Conservation Technologies 

experience a drastic reduction in the number of leaks detected in annual surveys within 

12 months of  starting corrosion control treatment. 

     Until a cause and a remedy for the unusual rate of corrosion on copper lines are found 

the system should be surveyed for leakage at least twice per year. 

 

2. The Z-Corr and SoundSens loggers completely failed to detect leakage on non-metallic 

mains.  For PVC mains, this comes as no surprise.  The poor sound conducting 

qualities of PVC main mean that the application of loggers, correlators, and any 

survey method that depends on leak sounds being conducted along the main have a 

100% chance of failure.  This fact should be well known to any leak detection 

professional, and should be made known to any administrator overseeing leak detection 

operations. 

    DigiCorr and Z-Corr have, in the past, shown the capacity to detect main and service 

leaks on AC mains.  This capacity was unfortunately not demonstrated in this survey.   

For this reason it is always recommended that non-metallic mains be given a close 

inspection by ground microphone in the hands of a well-trained technician.  The expertise 

of the field technician has always been the most important factor in the success of a leak 

detection survey, whatever the instruments used. 

     This is not to say that digital correlation technology is useless.  DigiCorr has proven 

itself to be an invaluable tool for locating otherwise unfindable leaks, even on plastic 

pipes. Z-Corr loggers are an excellent option for municipal in-house leak survey, where 

personnel may lack the requisite skill with sonic leak detection, but these tools cannot be 

blindly applied,  especially on PVC main of the size found in U.S. distribution systems.   

 

3. The Z-Corr loggers performed perfectly well on D.I. main, occasionally detecting and 

locating multiple leaks in a single recording.   The SoundSens loggers failed to detect any 

of the 11 leaks detected on streets served by D.I. main, which is unfortunate because that 

is exactly the sort of environment in which they should be expected to excel.  This failure 

of the SoundSens loggers is inexplicable and troubling, and casts doubt on either their 

usefulness as a front line leak survey tool, the competence of their operator, or both. 

 

4. While the Town of Norfolk distribution system presents a challenging environment for 

leak detection operations, it is by no means unique.  Within twenty miles of Norfolk are 

at least four past and present clients of Conservation Technologies with significant 

portions of their water distribution system comprised of non-metallic main.  These 

communities, and any others similar to them, would be ill-served by a leak detection 

program that relies solely on the use of dataloggers and/or leak noise correlators.  

The development of appropriate methods and technologies for leak detection requires an 

integrated approach with attention to the environment in which those methods and 

technologies will be applied. 
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Identification 
ZCorr Advanced Digital Leak Detection System swv 1.20 User Guide  
3/17/2009   TDC-0798-000 
   
Copyright 
© 2009 Itron, Inc. All rights reserved. 
   
Trademark Notice 
Itron is a registered trademark of Itron, Inc. 
All other product names and logos in this documentation are used for identification purposes only and may be trademarks or registered trademarks of their respective companies. 
  
Suggestions 
If you have comments or suggestions on how we may improve this documentation, send them to TechnicalCommunicationsManager@itron.com 
If you have questions or comments about the software or hardware product, contact Itron Technical Support: 
  
Support 

If you have questions or comments about this product, contact Itron Technical Support: 

North America 

• E-mail: support@itron.com 

• Phone: 1 800 635 8725 
Web Support 

http://eKnowledge.itron.com  
Itron Website 
http://www.itron.com 

 

Patent Notice 
US and foreign patents pending 
 
Compliance Statement 
This equipment has been tested and found to comply with the limits, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful 
interference in a residential installation. Operation is subject to the following conditions: 

• This device may not cause interference. 
• This device must accept any interference that may cause undesired operation of the device. 

Complies with IC: R.S.S.-210 
 
Transportation Classification 
The Federal Aviation Administration prohibits operating transmitters and receivers on all commercial aircraft. When powered, MLOGs are considered operating transmitters and 
receivers and cannot be shipped by air. All product returns must be shipped by ground transportation. 
 

 

Warning  Attempts to repair this device by unauthorized personnel may subject the person to 
shock hazard if removal of protective covers is attempted. Unauthorized repair may void the 
warranty and/or maintenance contract with your company. 

This unit cannot be modified and is not repairable. Modification of this device could cause non-
compliance with FCC rules. Attempts to modify this device will void the warranty. 

 

Warning  Follow these procedures to avoid injury to yourself or others:  

• The lithium battery may cause a fire or chemical burn if it is not disposed of properly. 
• Do not recharge, disassemble, heat, or incinerate the lithium battery. 
• Keep the lithium battery away from children. 

 

mailto:support@itron.com�
http://eknowledge.itron.com/�
http://www.itron.com/�
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The following documentation conventions are used: 

 

Caution   This type of note warns the user that failure to heed the 
information in the note could result in loss of data. Be sure to carefully read 
a Caution note and heed the advice/instructions. 

  

Warning  This type of note is used to warn of potential physical harm to 
the user or hardware. It is critical that you pay strict attention to Warning 
notes, read the information carefully, and heed the advice, instructions. 

 

Tip  This type of note provides the user with extra hints/tips to make a task 
easier to perform or a concept easier to understand. 

 

Note  This type of note supplies generic information to the user. The 
information could be ignored and the user could still continue with a task 
without suffering any adverse consequences. 
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The information in this guide is organized into the following chapters: 

ZCorr Advanced Digital Leak Detection System User Guide  

Chapter 1 Using this Guide 

Breakdown of information included in this user guide. 

Chapter 2 ZCorr Equipment 

A comprehensive equipment list 

Chapter 3 Deploying ZCorr Equipment  

ZCorr start up information 

Chapter 4 Installing the ZCorr Software 

Includes a software overview 

Chapter 5 Navigating ZCorr Software 

Deploying, retrieving and analyzing ZCorr correlation studies 

Chapter 6 ZCorr Data Manager 

Accessing Stored Data 

 
 

C H A P T E R  1  

Using this Guide 



Chapter 1 Using this Guide 
 

8   ZCorr Advanced Digital Leak Detection System swv1.20 User Guide 
 

 



 

  ZCorr Advanced Digital Leak Detection System swv1.20 User Guide 9 
 

The ZCorr systems requires a laptop PC (not included in the complete ZCorr system) 
running on Windows 98, 2000, XP or Vista Operating System. A minimum of at least 64 
MB of RAM and a Pentium processor are required. 

 
Part Number Description 

ZCR-001 Complete ZCorr system with 8 digital correlating loggers 
(DCLs) 

ZCR-002 Complete ZCorr system with three (3) digital correlating 
loggers (DCLs) 

ZCR-006 ZCorr DCLs 

ZCR-013 ZCorr Docking Station  

ZCR-100 ZCorr Docking Station upgrade 

ZCR-010  ZCorr DCL protective cover 

ZCR-012 ZCorr magnet assembly 

CBL-015 ZCorr data cable 

REP-003 Replacement battery in ZCorr DCL 

CMP-002 ZCorr system rugged laptop computer 

CMP-004 ZCorr system standard laptop computer 

PCB-020 ZCorr docking station board 

ACS-004 Distance measuring wheel 

CONP-003 Connector-SOV104 

HDWOR-001 O-ring 

MTL-004 ZCorr can (metal enclosure) 

PCB-037 ZCorr 2 DCL PCB 

MAP-001 Map integration: integrate community water system maps 
in ZCorr software 

TRN-001 Training - per day 

TRN-002 Training - per person 

TDC-0798-000 ZCorr USB User Guide 

SFL-1128-000 ZCorr Sound Analyzing Software 
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The ZCorr Advanced Digital Leak Detection system includes the ZCorr Docking Station, 
ZCorr Digital Correlating Loggers (DCL), and a USB cable.  

 

ZCorr Digital Correlating Loggers 
The ZCorr DCL is designed with a waterproof electrical data connector at the top of the unit 
that is protected during deployment with a screw-on protective metal cover (supplied with 
the system.) The screw-on metal cover was designed to protect the data connector from dirt 
and debris while providing a connection for easy underground deployment. Each DCL 
meets IP68 standards (submersion to a depth of 60 feet [20 meters]). The DCL unit's base is 
tapped with a screw hole to accommodate the deployment magnet supplied with each unit. 

  

The ZCorr DCL is typically deployed in underground applications (for example, on an 
operating valve nut) but can be lowered magnet-end down onto any water system fitting, 
including an exposed piece of pipe, hydrant, or valve.  

C H A P T E R  3  

Deploying ZCorr Equipment 



Chapter 3 Deploying ZCorr Equipment 
 

12   ZCorr Advanced Digital Leak Detection System swv1.20 User Guide 
 

 

ZCorr Docking Station 
The ZCorr Docking Station is encased in a rugged, waterproof, airtight, crush-proof case. 
The Docking Station supports one to eight DCL units. Each DCL must be firmly docked in 
the station for deployment and retrieval (see Navigating ZCorr Software on page 17.) 

Docking a DCL in the Docking Station 

 

Caution  Verify the number on the DCL label matches the number of the well the 
DCL will dock in (for example, DCL labeled numbered 1 must dock in the well 
numbered 1.) 

To dock a DCL in the ZCorr Docking Station 

1.  Orient the ZCorr Docking Station as shown. 

 



 ZCorr Docking Station 
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2. Align the red line on the logger with the red square on the docking station. 

 

3. Carefully insert the DCL into the well. The data connector on the logger connects with 
the data receptacle to enable deployment and retrieval programming. 

 

 

Warning Be sure to insert the DCL data connector down into the Docking 
Station well. Do not force the DCL into the docking well. Do not twist the DCL in 
the Docking Station well. Forcing or twisting the DCL in the Docking Station 
well may damage the data connector of the DCL or the docking station 
receptacle. 
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To Remove a DCL from the Docking Station 

1. Grasp the end of the DCL docked in a well.  

2. Pull straight up until the DCL clears the well sides.  

3. If deploying DCL, screw protective cover over the data connector end cap.  

 
 

DCL Care and Cleaning 
Before docking a DCL into the Docking Station or screwing on the protective data 
connector cover, remove any dirt or debris from the DCL. Debris may be removed using 
canned air or a lint-free cloth. If you experience a problem removing debris or docking 
DCLs in the Docking Station, contact Itron support.  

 

Warning  Do not apply any type of lubricant to the data connectors! 

 

USB Cable Connection and Power 
The ZCorr Docking Station must be connected to a USB port on your computer using the 
USB cable provided with the system before DCL deployment or retrieval.  The USB 
connection supplies power to the Docking Station. The green power LED on the Docking 
Station lights to indicate the system is powered on. 
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The ZCorr systems requires a laptop PC (not included in the complete ZCorr system) 
running on Windows 98, 2000, XP, or Vista Operating System. A minimum of at least 64 
MB of RAM and a Pentium processor are required.  

Insert the ZCorr Sound Analyzing Software CD into the CD-ROM drive of your computer 
and follow the prompts.  
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To open the ZCorr software 

• Open the ZCorr Sound Analyzing software by clicking on the ZCorr  desktop icon. 
The main ZCorr window opens. 

 

ZCorr Sound Analyzing Software Main Window 

1 Logger Panel 

2 Button Panel 

3 Map/Grid Panel 

4 Map Navigation Panel 
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ZCorr Digital Correlating Logger (DCL) Panel 
The ZCorr Digital Correlating Logger (DCL) Panel shows DCLs docked in the Docking 
Station and ready for deployment. 

 

The number of DCLs detected in the Docking Station are framed in green to indicate they 
are ready for deployment.  

To enter DCL ID or Addresses and Map Locations 

1. Click on the DCL icon on the DCL Panel. The DCL frame turns from green to blue 
and an address entry box appears.  

2. Enter the DCL ID and/or address in the box (for example, 123 Main Street, Valve 123 
or Hydrant 47). The ID/Address field allows entry of 40 characters.  

3. Click on the DCL icon to enter a new address or ID or to modify existing information. 
If no information is entered, the DCL is referred to as Z1, Z2, etc.  

 

Placing DCL Locations on the Map or Grid Panel 
View the appropriate map by entering the map name in the map address box or move 
through maps with the navigation buttons. If a map is not available for your correlation 
area, place DCL locations on the Grid. 

To place DCL Locations on the Map or Grid Panel 

1. Select the pick button from the Map Navigation panel.   

2. Click on the appropriate DCL icon on the DCL Panel. 

3. Click the location the where the DCL will be deployed on the map or grid. A red dot 
appears on the map and above the DCL after placement.  

 
 



 ZCorr Button Panel 
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ZCorr Button Panel 
The Button Panel enables the ZCorr correlation and analyzing process. Select one of the 
action buttons by moving the mouse cursor over the desired button (word). The cursor 
changes to a finger and the word highlights. Click to begin the process. 

 

ZCorr Main Window Button Panel 

1. Deploy Begins the DCL deployment process 

• Connecting to the Docking Station 

• Programming the DCLs 

• Entering DCL ID/address information 

• Marking DCL locations on map/grid (optional) 

• After selecting Deploy, a work order may be printed for DCL 
field deployment. 

2. Retrieve De-programs the DCL, downloading field data to the Docking Station 
for analysis 

3. Analyze/Stored Data Analyze performs a leak noise correlation and listening analysis for all 
docked DCLs. Also provides the option to print a summary report of 
the analysis. 

Stored Data reviews or re-analyzes previously recorded ZCorr data 

 Exit Click Exit to close ZCorr Sound Analyzing software and return to your 
Windows desktop. 
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Map/Grid Panel 
The Map/Grid Panel displays a user-imported system map of the current deployment 
analysis or a grid if a map is not available. Users may place DCL icons on the map or grid 
to represent DCL deployment locations. 

 

To place DCL Locations on the Map or Grid  

1. Click the pick tool. 

2. Click the DCL to be placed on the map from the DCL icons on the DCL Panel. 

3. Click the location on the map or grid to place the DCL. As long as the DCL is 
highlighted on the DCL panel, you may change the DCL location by clicking the 
desired location on the map or grid.  

 

 

 

 
 



 Map/Grid Panel 
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Importing System Maps 

To import a system map 

1. Click Import Map  on the Map Navigation Panel to open the Import Map 
window. 

 

2. Click Clipboard to paste an image saved to the clipboard or click File to browse to a 
previously saved map image file on your computer. ZCorr Sound Analyzing Software 
accepts .bmp or .jpg file formats. 

3. After the selected map has loaded, enter the map scale into the Map Scale text box.  

4. Click OK. The map displays in the Map/Grid Panel and the Thumbnail Map on the 
Map Navigation panel.  
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ZCorr Map Navigation Panel 
The ZCorr Map Navigation Panel provides tools to increase or decrease map views, place 
DCLs on the ZCorr Panel Map or Grid, clear DCL Map or Grid locations, print work 
orders, name maps, move around your system map, and import maps into the ZCorr Sound 
Analyzing software. 

 

ZCorr Map Navigation Panel 

Button Description 
1. Zoom  + Enlarges or - decreases map display size 

2. Pick  Places DCL locations on the map or grid.  

Click Pick. Select DCL on the DCL Panel and click on the map or 
grid to place the DCL location. As long as the DCL is selected on 
the DCL panel, you may change the DCL location by clicking 
anywhere on the map or grid. 

3. Clear Map  Clears current map or grid of all DCL locations. 

4. Import Map Imports maps stored on the computer. 

5. Print  Prints a work order. 

6. Map  Enter the map name for any stored map or select an existing imported 
map from the drop-down list. After selecting a map, press the Enter 
key to display the map in the DCL Map/Grid Panel. 

7. Map Navigation Tools Provides the tools to move up, down, left, and right in the currently 
displayed map. Also displays the next map in any direction. 

8. Map Thumbnail Thumbnail of entire currently displayed Map/Grid Panel map.  
 

Deploying the ZCorr DCL Units 
Begin the ZCorr surveying process by deploying the ZCorr DCL units.  

To deploy ZCorr DCL units 

1. Connect the Docking Station to the PC using the supplied USB cable. 



 Deploying the ZCorr DCL Units 
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2. Click Deploy on the Button Panel. The Deployment Information window opens. 

 

3. Enter a user name and zone in the appropriate text boxes.  

4. If the date or time is incorrect, click Change. A calendar and clock appear to make 
changes to the displayed time and date. 

5. Select a deployment mode: 

Overnight Survey Mode: Pinpoint leaks in a zone overnight when water system usage 
is minimal. In Overnight Survey Mode, DCLs are programmed to take recordings 
during the quietest time of the night. Three recordings are completed at a pre-selected 
starting time and at intervals of up to 4 hours. 
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Short-Term Recording Mode: Used in special situations where an immediate 
recording is necessary. In Short-Term Reading Mode, DCL units are programmed to 
take a reading after a short delay (pre-programmable for 1 to 30 minutes) from the 
time the OK button is clicked. Two recordings are completed with an interval of 2 to 
5 minutes.  

 

 

Tip  Hold down the shift key while pressing the up or down arrow to force greater 
incremental time jumps. 

Test Recording Mode: Used in special situations when a functional ZCorr system test 
is necessary. A 5-second recording is completed after a 15-second delay. 

6. Check Keep Logger Information to save all DCL information (pipe information and 
DCL map locations) with the saved file. 

After the selected Deployment Mode is closed, the ZCorr software programs each DCL 
unit.  

 



 Retrieving the DCL Loggers 
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To print a Work Order 

• After Deploy programming is completed, click the Print Button on the Map 
Navigation Panel to print a work order. 

 

The work order lists the locations and addresses of the locations where the DCL units will 
be deployed.  

 

Retrieving the DCL Loggers 
After DCL units are deployed and recording is complete, retrieve the DCL units from their 
deployed locations. Clean any dirt and debris (see DCL Care and Cleaning on page 14) 
from the DCL units before re-docking in the Docking Station wells.   

To retrieve recorded data from deployed DCL units 

1. Re-dock the DCL units in their corresponding Docking Station well (see ZCorr 
Digital Correlating Loggers on page 11.) 

2. Re-connect the Docking Station to the system computer using the supplied USB cable.  

 

Caution  The Docking Station must be re-connected to the same computer used 
in DCL unit programming and system deployment. 



Chapter 5 Navigating ZCorr Software 
 

26   ZCorr Advanced Digital Leak Detection System swv1.20 User Guide 
 

3. Click Retrieve button. The Active Deployment window opens displaying all active 
deployments. 

 

4. Select the deployment for the data download and click OK. 

After the DCL unit data download is complete, the ZCorr software automatically moves to 
Analyze. 

 

Analyzing DCL Data 
Downloaded DCL data is automatically analyzed by the ZCorr software and the results are 
displayed on the Automatic Analysis window. 

 

The Automatic Analysis window shows an analysis from eight DCLs. 28 possible analysis 
combinations from eight pairs of DCL units show a total of 21 possible leak noise 
correlations were automatically detected. 
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Each correlation displays in a thumbnail image. The thumbnails are ranked (top left to 
bottom right) by a correlation score ranging from 0 to 100. A score less than 20 means a 
leak is not likely. To see correlation scores, move the mouse cursor over the thumbnail and 
wait for the rating to display. Correlation scores are based on three components: 

• The distance of the strongest correlation peak from the center of the correlation 
graph (0 ms time delay). 

• The signal-to-noise ratio of the correlation peak (for example, the height of the 
peak above the background noise level). 

• The consistency of the correlation peak through the recording periods. 

To get a further analysis 

1. Highlight thumbnails by clicking on the thumbnail. Corresponding DCL units are 
framed in yellow (left) and blue (right). The yellow DCL is the anchor unit. 

2. Click the thumbnail (or click Auto Analyze) to open the Correlation Analysis window 
for further analysis of the downloaded data. 
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To view the Analysis Summary 

Click Summary to open the ZCorr Analysis Summary window and view a summary of the 
current analysis.  

 

ZCorr Analysis Summary Window 

1. Zone Information Panel 

2.  Summary Button Panel 

3. Map Panel 

4.  Summary Table 

Zone Information Panel 

The Zone Information Panel describes survey results and date, user and zone, and 
correlation results. User and Zone parameters may be edited. 

Summary Button Panel 

To view a Report 

• Click Report to print a summary page. 
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To close the Summary Analysis window 

• Click Close to close the Summary Analysis window. 

Map Panel 

The Map Panel displays the system map for this analysis. 

Summary Table 

The Summary Table ranks the correlations in order of significance. The Correlation Results 
window is opened by clicking on the thumbnail of the desired correlation in the table. 
Comments can be added by clicking in the Comments column. Click Select to choose the 
information printed when Report is clicked. Deselect buttons to eliminate that row's 
information in the printed report.  

 

Acoustic Analysis 
ZCorr software offers two powerful night-time acoustic analysis types from the distribution 
system: 

• Automatic Leak Noise Correlation Analysis (Correlation Analysis Window) 

• Advanced Listening Analysis (Zcorr Recorded Data Window) 

Buttons to perform the two types of analysis are located on the Automatic Analysis window 
(see Analyzing DCL Data on page 26.) 
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Correlation Analysis Window 

Click the analysis thumbnail or highlight the thumbnail and click Corr. Results on the 
Automatic Analysis window. The Correlation Analysis window opens. 

 

ZCorr Correlation Analysis Window 

1. Correlation Graphic Shows correlation result between two DCL units.   

2. Pipe Graphic Shows the locations of the DCL units.  

3. Individual Recordings Correlation Panel Shows correlation thumbnails dependent on the 
recorded deployment mode. 

4. Correlation Button Panel Correlation Analysis Button tools 

5. Pipe Information Panel Enter pipe information to pinpoint leak positions. 

6. Map/Grid Panel Displays system map or grid. 

Correlation Graphic 

The Correlation Graphic enlarges the thumbnail result from the analyzed data on the 
Automatic Analysis window for a better view of the possible leak (see Analyzing DCL Data 
on page 26.)   

To perform Smart Listening 

• Click the Smart Listening icon  to listen to the recorded pipe 
sounds from the quietest period during the nighttime recording.  
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To view a correlation from nearby DCL units 

1. Click the DCL Selector  to view the correlation from nearby DCL units. The left 
(yellow) selector decreases the DCL number. The right (blue) selector increases the 
DCL number.  

2. Click on the DCL icon to view a list of DCL addresses.  

To repeat a Correlation Analysis 

• To observe a correlation with every one-half second of data, click the 
Correlate button. 

Pipe Graphic 

The Pipe Graphic displays the distance between possible leaks and each DCL (shown as 
yellow and blue for easy reference to map locations.  

 

Leak Probability 

After the sound velocity is determined, probable leaks are automatically pinpointed. Their 
locations are indicated by a red bar shown over (perpendicular) the pipe graphic. Leak 
probability is represented by the thickness of the red bar: 

L1: Possible leak 

L2: Probable leak 

L3: High leak probability 
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To complete a Manual Measurement 

1. Pinpoint the location of other correlation peaks by moving the mouse cursor directly 
over the peak on the Correlation Graphic and double-clicking the left mouse button. 
The Manual Measurement (dashed line) bar appears over the pipe and the distance 
from the measured point to the yellow and blue DCL units displays.  

2. Repeat this process as many times as desired if multiple correlation peaks are present.  

3. Switch between manual and automatic measurements by clicking on the red or dashed 
bar to get distance readings. 

4. To remove a manual measurement, click on the dashed bar and press the ESC key. 

Individual Correlation Recordings 
• Test Recording - 1 thumbnail 

• Short-Term Recording - 2 thumbnails 

• Overnight Recording - 4 thumbnails 

The thumbnail labeled "All" represents the correlation result of the combined recording 
times. Other thumbnails represent the individual recording times and are labeled with the 
recording times. 

 

Pipe Information  

Get pinpointed leak positions by entering three types of information in the Pipe Information 
Panel. 
 
To enter Pipe Information for a pin-pointed leak position 

1. Sensor Distance is determined by entering the distance between DCL units (as 
measured along the pipeline.) 

2. Select the pipe material from the drop-down list. One list option is Multiple Pipe 
Sections for applications where there is more than one type of pipe material between 
DCL units. When entering multiple sections, use the DCL highlighted with the yellow 
rectangle as the anchor DCL. Enter section pipe material beginning with the anchor 
(yellow) DCL and ending with the blue DCL. 

3. Enter the nominal (internal) diameter of the pipe (for example, enter 6 for an internal 
pipe diameter of 6 inches.) 

 

Caution  Press the Enter key after entering each type of pipe information. Failure 
to press the Enter key will clear previously entered information. 
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Sound Velocity 

After the three pipe information types are entered, the ZCorr software calculates the pipe's 
sound velocity and displays the calculation in the Pipe Information's Sound Velocity text 
box. Occasionally, it may be necessary to enter the Sound Velocity in the text box (for 
example, when the sound velocity was previously measured in a heavily corroded, old cast 
iron pipe.)  

To enter Sound Velocity in the textbox 

1. Enter the sound velocity by clicking the finger icon to the right of the Sound Velocity 
text box and entering the number in the text box. The manually entered number 
display in blue characters.  

2. Press Enter to update the correlation graph. 

Correlate Button Panel 

 
Correlate 

To re-analyze a recording 

1. Click Correlate to re-analyze a recording. Correlations develop with every one-half 
second of data. 

2. Click Correlate to re-analyze data if any parameters are changed (pipe size, sensor 
distance, pipe material).  

Report 

Click Report to print a report of this correlation analysis. 

To set ZCorr software Advanced Analysis options  

• Click Options to open the Advanced Analysis window and change filter 
settings, turn off Automatic Leak Frequency Analysis (ALFA) or manually 
adjust filter settings. 
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To change Filter Settings in correlations with advanced analysis 
requirements 

1. Clear the Filter check box to open dialog boxes and change the filter settings.  

For metal pipes, use frequency settings: 

200 - 2000 Hz 

300 - 800 Hz 

250 - 450 Hz 

100 - 300 Hz 

For plastic pipes, use frequency settings: 

40 - 110 Hz 

80 - 250 Hz 

2. Check the High noise (flow or ambient) checkbox in applications where there is high 
environmental noise during the recording times. 

 

Advanced Listening Analysis 
ZCorr software offers two powerful night time acoustic analysis types from the distribution 
system: 

• Automatic Leak Noise Correlation Analysis (Correlation Analysis Window) 

• Advanced Listening Analysis (Zcorr Recorded Data Window) 

Buttons to perform the two types of analysis are located on the Automatic Analysis window 
(see Analyzing DCL Data on page 26.) 



 Analyzing DCL Data 
 

  ZCorr Advanced Digital Leak Detection System swv1.20 User Guide 35 
 

To access the ZCorr Recorded Data window 

• Click the Listen button. The ZCorr Recorded Data window opens showing an 
advanced listening analysis for sounds recorded individually at each DCL.  

 

ZCorr Advanced Listening Analysis Window 

1.  Leak Indicator Chart 

2. Sound Level Graph 

3. Button Panel 

4. Map Panel 

5 Map Navigation Panel 

Leak Indicator Chart 

The Leak Indicator Chart displays the likelihood of an abnormal sound (leak) at each DCL. 
Bars are scaled from 1 to 100. A value of 25 or greater indicates a possible or probable leak 
sound. Bars with a value of 1 to 25 are colored green while bars with a value of 25 or 
greater are colored red. (Occasionally, a bar is green due to low sound levels but a 
correlation displays indicating a possible leak.) 

To access the Sound Level Graph 

1. Click the Play button to play the night time sound recorded at the currently selected 
DCL. The sound level displays at each one-half second in the Sound Level Graph.  

2. Click another bar or DCL icon on the map/grid panel to hear another DCL recording. 
Users can select an individual recording time or All to listen to all night time 
recordings for the desired DCL.  

3. Click Stop to turn off the sound recording.  
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Button Panel 

The Button Panel includes a Play and Close option.  

To listen to recorded DCL sounds 

1. Position the mouse cursor over the word Play and click to listen to recorded DCL 
sounds.  

2. Click Close to close the ZCorr Recorded Data window.  

Map Panel 

The Map Panel shows DCL locations on the map/grid. The currently selected DCL has a 
larger icon than other DCLs on the map/grid. The address (or Z number) of any DCL on the 
map may be seen by moving the cursor over the desired DCL. Navigate maps/grids using 
the Map Navigation Panel tools. 

Map Navigation Panel 

See ZCorr Map Navigation Panel on page 21. 
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ZCorr Sound Analyzing software automatically saves every recording in the ZCorr Data 
Manager database.  

To save recordings in the ZCorr Data Manager database 

1. Click the Stored Data button on the ZCorr main window to open the database. 

 

2. The ZCorr Data Manager window opens.  

 
ZCorr Data Manager  
 Description 
1 Data Selection 

2 Search 

3 Sort 

4 

 

Database Functions: 

Select 

Delete 

Export 

Close 

C H A P T E R  6  

ZCorr Data Manager 
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Data Selection 

Users may view recordings based on their age. Selected time recordings are listed in the 
ZCorr Data Manager window: 

• All: all data recordings are listed in the ZCorr Data Manager window 

• Last 30 days: recordings for the last 30 days are listed in the ZCorr Data Manager 
window. 

• Last 90 days: recordings for the last 90 days are listed in the ZCorr Data Manager 
window.  

• Last 365 days: recordings for the last 365 days are listed in the ZCorr Data Manager 
window. 

• Older than 1 year: recordings older than 1 year are listed in the ZCorr Data Manager 
window. 

Search 

Users may use the Search text box to enter a key word and initiate a search of all system 
recordings. Recordings may be reviewed and/or re-analyzed by double-clicking on the 
returned search results or by highlighting the listing in the Data Manager Window and 
clicking the Select button. 

Sort 

Users may sort the listing of recordings by clicking on the column headings. 

Export 

Click the Export button to export copies of the window's contents to a .CSV file.  

Delete 

Click the Delete button to delete highlighted or selected files. (ZCorr software makes a 
backup file before deletion at c:>ZData>Backup\.)  

Close 

Click the Close button to close the ZCorr Data Manager Window. 
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