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Underground Leak Locating
 Terminology

 Leak Detector

 Leak Locator

 Leak Correlator

 Leak Logger

 Leak Mapping



Underground Leak Locating
 Leak Locator – Detects and locates a leak based on 

leak noise



Underground Leak Locating
 Leak Locator – Features to look for

 Digital or Analog

 Sound processing  & filtering

 Frequency ranges & limits

 Loud sound limitation

 Sensors & Adapters (contact, ground)

 Wired or wireless

 Software /Firmware upgradable

 Export or Database interface



Underground Leak Locating
WaterPoint PLD

 Accelerometer Leak Sensor

 Wireless 

 Magnetic base

 Software is an IOS app
 Updatable  software

 Runs on iPod, iPhone, or iPad

 Simple to use

 Filters non-leak frequencies

 Can interface with GIS mapping



Underground Leak Locating
Sewerin  Aquatest T10

 Test Rod based device

 Electro-accoustice 

 Wireless or Wired Headset

 Band Filters

 Touchpad on/off

 Probe or tripod use



Underground Leak Locating
Sewerin  AquaPhon A200

 High Feature Sound Processor

 View frequency graphs and filters

 Save/replay recordings

 Completely wireless

 Multiple Sensors

 Touch microphone & Probes

 Tripod ground mic

 Wind protected ground mic



Underground Leak Locating
 Leak Locator – Features to look for

 Digital or Analog

 Sound processing  & filtering

 Frequency ranges & limits

 Loud sound limitation

 Sensors & Adapters (contact, ground)

 Wired or wireless

 Software /Firmware upgradable

 Saving, Export, or Database interface



Underground Leak Locating
 Leak Noise Correlator – Detects and locates a leak 

based the time delay of leak noise reaching two or 
more sensors.

 Three Things needed for Calculation

 Pipe Diameter(s)

 Pipe Material(s)

 Distance between Sensors



Principals of Correlation 
Technology

Vibration energy 
(sound) is emitted 
when a leak 
occurs.

The leak sound 
travels away from 
the leak site 
through the fluid.



Acoustic vibrations are sensed in two ways:

 Outside of pipe using accelerometers; and

 Within the flow using hydrophones.

Principals of Correlation 
Technology (cont’d.)



Principals of Correlation Technology

• As the sound travels in either direction 
through the pipe, it will arrive at each 
sensor at a given time. Vibration energy 
(sound) is emitted when a leak occurs.

• The difference between the arrival time 
at sensor #1 and the arrival time at 
sensor #2 is referred to as the time delay.

• The time delay is computed using a 
signal processing technique called 
correlation.



Correlating Pipe Intersections

Correlations are where  the 
sound converges between 
two sensors. The 
correlation location is not 
necessarily a leak location.
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Underground Leak Locating
 64 Seconds LNC



Underground Leak Locating
64 Seconds LNC

 Leak Noise Correlator 

 Wireless communications

 Use 2-4 Sensors

 Delayed Depolyment - Logging

 Software is an iPad App

 Can use Existing GIS data:
 Locations & lengths

 Pipe Sizes & Materials

 Enter data via GPS

 Can save data to GIS locations



Underground Leak Locating
Sewerin Secorr 08

 Main Processor – Enter up to 3 sections of pipe

 2 Analog Sensors communicate via Radio Signal

 Quick instant radio communication

 Enter Pipe data into Processor

 Pauses for temporary sound

 Easy to run multiple analysis

 Data not saved



Underground Leak Locating
Sewerin Secorr  300

 Main Processor – Digital Sound Processing

 2 Sensors communicate via Digital Radio Signal

 Long Range – up to 1000 meters (3300’)

 PC Based high end software analysis

 Data saves to PC Database

 Sophisticated sound analysis

 Leak Situation Diagramming



Underground Leak Locating



Underground Leak Locating



Underground Leak Locating
 Leak Loggers

 Log leak sounds unattended at preset time or times

 May also be correlators

 Overnight leak detection advantages

 Less background noise from use or traffic

 Higher Pressures at night

 Permanent Logging 

 Develop history of sound to find new leaks

 Proactive leak detection plan – finds leaks early

 Temporary Leak Logging

 Leak Surveys with fewer loggers



Underground Leak Locating
 Leak Loggers

 WaterPoint LNC
 Can be left for a single timed leak recording up to 24 hour delay.

 Can also Correlate the any leaks found

 SePem01 Radio Loggers

 Drive-by  or Walk-by Radio Solution

 Radio loggers installed in valve boxes

 Up to 400 loggers managed per Master Reader

 Can be deployed Permanently to find leaks as they start and develop



Underground Leak Locating
 SePem 08



Underground Leak Locating
 Aclara Star Network ZoneScan

 Correlating Leak Loggers

 Permanent or Moveable

 AMI Fixed  Network



Underground Leak Mapping
 H2OAnalytics – Leak History Mapping



Underground Leak Mapping
 H2OAnalytics – Zone Analysis



Leak Detection Summary
 Best to use a combination of leak detection, leak 

locating, leak logging, and leak mapping tools.

 Integrate Water Loss Management with Metering, 
SCADA, and GIS.

 Most Leak detection depends on knowing where your 
pipes and underground assets are located.

 Preventing leaks can depend on knowing accurate 
underground pipe locations.



Underground Locating Methods
 Visible Assets at ground level

 Maps, Plans, GIS and GPS/GNSS

 Tile Probes, Shovels

 Witching (divining, dowsing)

 GPR - Ground Penetrating Radar

 Ferromagnetic Locators, magnetic locators

 Electronic Pipe & Cable Locators (Radio Frequency)
 Tracer wire, Marker balls, Sondes

 Leak Detectors

 Sonic and Ultrasonic Methods



Ferromagnetic Locators

• Can locate Iron  or Steel pipe
• Easy if no other utilities in 

area
• Will detect other Ferrous

metal objects or Magnets
• Small, lightweight
• Inexpensive compared to pipe 

locators
• The difference between 

“metal detectors”.



Ferromagnetic Locators



Metal Locators
•Can detect all types of metal (tin, copper, 
nickel, brass, etc.)
•Some have filtering
•Inexpensive



RF Pipe & Cable Locators

• Usually Two Parts
• Transmitter
• Receiver

• Transmits AC radio frequency 
signal

• Works on metal pipe or Pipe 
with tracer wire

• Can locate a Sonde in non-
metallic pipe



Pipe & Cable Locators

• Passive Locating Signal
• AC current
• Radio Frequencies

• Active Locating Signal
• Direct Connection
• Signal Clamp
• Induction



Pipe & Cable Locators

• Does a Pipe Locator actually 
locate the underground pipe 
and cables?



RF Pipe & Cable Locators



Sondes



























































































































Pipe & Cable Locators
• Features to look for:

• Single or multiple frequency, and ranges
• Dual Channel/Frequency
• Transmitter  Output Power (1, 5, 10, 12 watt)
• Remote Power Adjustment,  Auto Gain
• Modes (Active, Passive, Null, Signal Clamp, etc.
• Compass LR Direction / Signal Direction
• Depth Reading
• Bluetooth and/or internal GPS
• Data Logging
• Sonde Locating
• Sheath Fault
• Color display, heads up feedback



Acoustic Pipe Locators
 Heitman Pipetool 

P50/P100  (RD 500)
 StansOnde  Accoustic  

Valve Kit

 Pipetool Accoustic 
Receiver

 Sewerin CombiPhon
 Accoustic Generator

 Mechancial Knocker

 Hydrant Stopper

 Accoustic Locator



Acoustic Plastic Pipe Locators
 H50/H100 PVC Pipe 

Locators

 TransOnde induces 
sound to pipe.

 Sound locator zeros 
in on pipe location



Leak Locators
 PLD Leak Locator

 Can find pipe with Sound

 Leaks or artificial leaks

 Find Peak perpendicular 
to the pipe



Ultrasonic Locator
 All Materials Locator

 Works similar to stud-
finder

 Doesn’t discriminate 
between any material

 Finds any material with 
linear density.



Maintaining a Traceable System
 Tracer Wire

 Do you have a Specification?

 Wire

 Connectors

 Anodes

 Test Stations

 Do you have a policy and stock to repair?



Sample Tracer Wire Spec
 Minnesota Rural Water specification

 Email PDF or link on request



Tracer Wire Facts
 THHN wire is NOT for underground use.

 Break Strength

 Corrosion resistance

 Outer Casing Material

 Long Term Failure

 Tracer Wire Specs.
 Copper Clad Steel is Stronger

 Tracer wire has HDPE or similar coating, 30 mil+

 Boring or bursting wire should be stronger

 APWA Color coded coating



Tracer Wire Connectors

• 2 and 3 way connectors
• Waterproof/direct bury
• Silicone gel filled
• Required at all 

connections, splices, and 
repairs



Tracer Wire Anodes
 Should be installed at 

all underground dead 
ends

 Red wire is a ground 
to test stations

 Enhances signal 
distance.



Tracer wire test stations
 Test Stations at or above 

ground level

 Wall or hydrant mount

 Ground level mount

 APWA Color Coding



Detectable Warning Tapes
 Generally installed above 

PVC pipe underground

 Not brought to surface

 Works by induction 
locating

 Acts as dig warning

 No determination of 
utility type

 Non-detectable is good 
with tracer wire



APWA Color Coding

Tracer Wire Coating

Test Stations

Connectors (preferred)

Detectable and non-
detectable Tapes

Utility Warning Posts
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