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Abstract

We all know the limitations of using acoustic sensors, data loggers, and correlators to look for water leaks.
Frequent false-positive readings, poor data repeatability, reliance on third party data interpretation, ambient noise
from road traffic, changing water table heights, pipe diameter, leak size, and inability to assess PVC, PE, and
HDPE pipes, represent just some of the drawbacks.

The water industry has already seen what happens in building optimization strategies based on faulty assessment
data. Since the wrong repair may often cost ten times the cost of doing the right repair -- i.e. ongoing cost of
undetected leaks, misapplied CAPEX, increased operating costs, risk of customer interruptions, etc. -- the need to
continuously improve and better understand the condition of its buried assets, reduce the risk of pipeline failure,
and extend the useful life of underground infrastructure, has never been greater.

With drought conditions expected to continue despite favorable El Nifio conditions, water losses of 10-30%
occurring before reaching customer’s meter are no longer acceptable. To assist water utilities better identify and
manage their water losses, a new technology has emerged that is capable of locating (within .04in or 2cm) and
measuring (in gpm or Ips with +20% accuracy) water losses at specifically identified pipe defects.

Using low voltage conductivity -- a geophysical principle that allows electrical current to pass through leaks,
defective service connections, bad joints, and other openings to ground -- a focused array automatically assesses
the 360-degree circumference of a pressurized pipe wall to measure each leak's size and leakage rate, without
operator interpretation.

This paper introduces low voltage conductivity and examines its development milestones, including German water
trials in the 1990s, an ASTM standard established for sewers in 2006, field benchmarks by the USEPA in 2011,
and recent potable water trials for both pressurized and gravity water mains in the United States and England.
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Continued

Using a multi-sensor probe that enters through a fire hydrant, valve, flow meter, or hot tap -- while a water main is
still in service -- pipes may be evaluated up to 1,000ft in either direction from a single access point.

Recent case studies will be presented describing field set-up, operation, safety, and resulting data from each
sensor, including: (1) Low Voltage Conductivity, to identify leak size and location; (2) High-Definition Camera, for
in-pipe navigation through hydrant, valves, main line and documenting surrounding conditions at the leak; (3)
Pressure Sensor, to help measure pressure at leak location; and, (4) Acoustic Hydrophone, to compare and
contrast legacy anomalies with low voltage findings.

This paper describes how findings from detailed low voltage inspections can be applied to water networks to
influence and refine pipe risk assessments and capital expenditure plans, in contrast to generalized age, pipe
material, and diameter assessments.
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