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Limitations of Acoustic Pipe Detection

As part of our ongoing commitment to quality, safety, and transparency, this memo
outlines the known limitations of acoustic pipe detection, especially as it pertains to
locating non-metallic and non-conductive underground utilities. While acoustic detection
is a powerful alternative to electromagnetic and GPR-based locating, it comes with
specific constraints that must be acknowledged, documented, and communicated clearly
to clients during pre-scan meetings, field operations, and final reporting.

Principle of Acoustic Pipe Detection

Acoustic pipe detection is a non-invasive method used to locate non-metallic or non-
conductive pipelines—such as plastic or asbestos cement—that cannot be traced using
conventional electromagnetic locating techniques.

This method relies on the fact that pipes transmit mechanical vibrations more effectively
than surrounding soil. By introducing controlled vibrations into the pipe, sound waves
travel along the structure and radiate to the surface, where they can be detected with a
ground microphone. The area of highest acoustic intensity typically indicates the location
of the pipeline.

This method is particularly useful for locating:

» Plastic pipes (e.g., PE, PVC, HDPE)
+ Cement pipes (e.g., asbestos concrete)

o Certain metallic pipes where EM locating is unreliable

System Overview



Devices Used:

o Electronic Pulse Transmitters (Mechanical or Electronic): Create vibration or
pressure pulses within the pipe.

* Knockers/Strikers: Taps the pipe externally to create vibrations.

¢ Ground Microphones and Locators: Detect and amplify the vibrations/sounds
emitted from the pipe.

Known Limitations of Acoustic Pipe Detection
1. Material and Infrastructure Limitations

* Requires Physical Pipe Access: Acoustic locating demands a direct connection to
the water system, typically via a hose bib, hydrant, or meter. Inaccessible or buried
service points can prevent signal injection.

e Dependent on Water Column: Systems without continuous water columns (e.g.,
dry gas lines or empty conduits) often fail to transmit adequate vibrations.

¢ Valves and Anti-Vacuum Devices: Check valves, PRVs, or anti-backflow
components can obstruct pulse propagation, limiting effective range.

2. Environmental and Surface Limitations

o Soil Attenuation: Loose or seismically absorbent soils (e.g., wet sand, bogs,
saturated clay) dampen the vibration signal, reducing range and accuracy.

o Surface Conditions: Hardscape surfaces, such as concrete and asphalt, can
disperse vibrations and sounds over a larger area, making it challenging to identify
the source of the loudest decibel reading. Conversely, thick layers of surface material
or fill can effectively reduce vibrations and sounds.

* Noise Interference: Construction activity, traffic, water flow, or wind can distort or

mask pipe vibrations/signals, especially in urban environments.

3. Operational Constraints

» Signal Range: Effective location range is typically up to 150 feet and depths around
4 feet. Range and accuracy drop sharply beyond this.

» Directional Accuracy: The peak response may be spread 5 feet from the actual
pipe location depending on limitations, but in most scenarios it is within £ 2 feet.



Precision is lower than with EM or GPR methods.

¢ No Depth Measurement: Acoustic detection does not provide depth estimation—
visual probing or potholing is necessary for confirmation.

« Signal Calibration: Pulse transmitters require precise tuning of water pressure and
pulse rate. Over-pressurization risks damage to aging pipes, while under-
pressurization reduces signal quality.

+ Risk of Aggravating Leaks: The pulsing action may worsen existing pipe leaks or
expose system vulnerabilities, particularly in older infrastructure.

4. Equipment Limitations

* Device Sensitivity and Coupling: Device performance is influenced by microphone
sensitivity, coupling stability (ground probe/spike or ground mic/plate), and terrain.

» Battery and Component Failures: Weak batteries, worn springs, or mechanical
obstructions in the pulse unit may prevent consistent signal output.

» User Training Required: Misuse of control units or improper adjustment of pulse
frequencies can yield false positives or weak results.

Client Expectations and Communication

+ Always document any limitations encountered onsite in the job report (e.g., "signal

loss beyond 75 feet," "no access to meter," "surface noise interference").

o Clearly communicate to the client that acoustic detection cannot provide depth and
that accuracy is dependent on access, soil, and signal quality.

* Never assume the client understands the constraints—explain them verbally and in
writing.

* When in doubt, request a secondary locating method (e.g., GPR or Inserts), obtain
additional site access, or escalate to technical support for review.

Field Best Practices

o Conduct a pre-assessment of access points (hydrants, meters, bibs).

» Flush access points before attaching transmitters to ensure debris does not interfere
with performance.

¢ Use the correct power-level transmitter based on pipe size and application.



« Avoid locating within 10 feet of the transmitter to reduce signal distortion.
¢ Begin trace from a known location and verify direction using multiple points.

o Always wear approved hearing protection and calibrate microphone sensitivity to

minimize risk and maximize clarity.

Conclusion

Acoustic locating is a valuable tool in our utility detection portfolio, especially for tracing
non-metallic pipes where GPR and EM fail. However, the method's effectiveness
depends on many site-specific variables. Field teams must be trained to recognize,
document, and clearly communicate these limitations to prevent client

misunderstandings, ensure safety, and maintain our reputation for technical accuracy.
For additional support, training, or project-specific strategy, contact Management.

Stay safe, be thorough, and always document.



