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QUICKPOLL #1

___ A.   Zero. Our Agency Has No NRW.
___ B.   10-20%
___ C.   20-30%
___ D.   30-40%
___ E.    More Than 40%

What is Your Non-Revenue Water (NRW) 
in Percent?

https://www.electroscan.com/
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Chuck Hansen, Mobile: +1 916 275 2921, chuck@electroscan.com
Charles Wilmut, P.E., Mobile: +1 214 529 7584, charles.wilmut@electroscan.com
Brad Weston, Mobile: +44 7739 358611, brad@electroscan.com

Charles Wilmut, PE
Dallas, TX

Senior Advisor,
Electro Scan Inc.

+50 Years of Civil Engineering, 
including Pipe Condition 

Assessment & Evaluations. 
Former SVP, Burgess & Niple, 

Former Founder, GSW 
Engineers.

US EPA Region VI, Construction 
Grants Division.

Chuck Hansen
Sacramento, CA

Founder & Chairman.
Multi-Patent Holder.

+40 Years Sewer & Water Asset 
Management. Working with over 

2,000 utilities, worldwide.

AWWA Water Main Committee.

Founder & CEO
Hansen Software Inc.
1980-2007 (27 years).

Brad Weston
Swindon, England, UK

Managing Director,
Electro Scan (UK) Ltd.

+10 Years of Field Inspection, 
including +3,000 Sahara & 
Untethered Acoustic Ball 

Insertions.

Member, British Water

Member, Future Water 
Association

Agenda
1. Introduction
2. Technology
3. Case Studies
4. Questions

DELTA

TRIDENT
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IntroductionPart 1

Chuck Hansen
Sacramento, CA

DO WE REALLY NEED ANOTHER WAY TO FIND A LEAK?
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Leak Detection: Past & Present
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Either 
Same Day 
or Found 
Later.

Either 
Same Day 
or Found 
Later.

SINGLE EVERY JOINT
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Either 
Same Day 
or Found 
Later.

RANDOM CONCENTRATED

High 
Ground 
Water.

Erratic Flows Flows Not 
Uniform

3-10m
Accuracy

Not Sufficient

Plastic
Pipe

Navigating
Through
Butterfly
Valves.

Excessive Noise 
or 24x7 Work 

Condition. 

Low Water 
Pressures =

Missed Leaks

Human or AI 
Interpretation
Often Not the 

Same or 
Repeatable.

Customer 
Water Use 

Sounds Like 
Leaks.

Why You May Not Hear a Leak?
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Why Acoustic 
Sensors & Data 
Loggers Are 
Challenged To 
Find Water 
Leaks?

Household Water Usage
Why Acoustics Are Challenged to Find Leaks?
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Groundwater
Why Acoustics Are Challenged to Find Leaks?

Pipe Size & Material
Why Acoustics Are Challenged to Find Leaks?
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Coupling & Repairs
Why Acoustics Are Challenged to Find Leaks?

Different Flow Patterns
Why Acoustics Are Challenged to Find Leaks?
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Street Noise
Why Acoustics Are Challenged to Find Leaks?

Trenching & Bedding
Why Acoustics Are Challenged to Find Leaks?
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Air Bubbles & Pockets 
Why Acoustics Are Challenged to Find Leaks?

Judgment:  AI & Human

Acoustic
Misses
80% of
Leaks.

What?
AI for Acoustic 
Leaks is Our 
Entire Business!

Why Acoustics Are Challenged to Find Leaks?
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OLD WAY

The ‘Biggest’ Challenge…
Acoustics Can’t Hear 
Leaks at Low Pressures

And, Can’t Provide GPM.

360 psi

300 psi

220 psi

145 psi

74 psi

OLD WAY‘Ability to Hear’

Distributed Cracks Localised Cracks

Customer Tap ConnectionsJoint Leakage

‘Size of Hole’NEW WAY

Difficult, if Not 
Impossible to Hear



AWWA-Sponsored Webinar
“Machine-Intelligent Non-Acoustic Leak Detection”

Tuesday. September 21, 2021
11am U.S. Mountain Time

Email: info@electroscan.com
Website: https://www.electroscan.com Page 13

QUICKPOLL #2

___ A.   Ambient & Street Noise
___ B.   Pipe Pressure
___ C.   Groundwater & Surrounding Ponding
___ D.   Flow Velocities
___ E.    Choose Multiples

Electro Scan Surveys Are Dependent on 
Which of the Following:

TechnologyPart 2

5.4
GPM

Charles Wilmut, PE
Dallas, TX

Chuck Hansen
Sacramento, CA
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NOV 2020
Recent Awards

JUNE 2021JAN 2021

ELECTRO SCAN INC.

How Are Leaks Measured 
in Gallons Per Minute

Torricelli’s Law Evangelista Torricelli

Ohm’s Law

E
I R

Where:
“E” volts
“I” amps
“R” ohms

E = IR 
I = E/R 
R = E/I

#1
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ELECTRO-MAGNETIC ELECTRO-SCAN 
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Area of a 
Curve

Area of an Irregular 
Shape

......
.....

....
....
....
....
....
.......

.......................................

Area
Area of a 
Triangle

How are Leaks Calculated?
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Defect Flow Rate Calculation
Lab Testing Calculations

Geophysical Equations

CriticalH2O Platform

Measured values from 
known defect sizes and 

pressure conditions

Calculates defect leak 
rates for specific

defect signals

Relates known defect leakage 
to low voltage conductivity 

signals

Pressure – Orifice Formula
Gravity – Torricelli’s Law

Tables/Graphs

Cross-check and Calibration

LPS/mm2

LPS

Defect flow = f (Conductance, Material, & Pressure)

Flow Rate & Its Relation to Velocity

0

0.01

0.02
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0.07
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0.09

0.1

0.11
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0.13

0.14

0.15

1 2 3 4 5 6 7 8

Flow Rate (LPS)

Pressure (bar)

Defect Flow Rate vs. Pressure and Pipe Material Type

AC

DIP

PVC DR25



AWWA-Sponsored Webinar
“Machine-Intelligent Non-Acoustic Leak Detection”

Tuesday. September 21, 2021
11am U.S. Mountain Time

Email: info@electroscan.com
Website: https://www.electroscan.com Page 20

Laboratory Tests

Calculation Process Summary

All leaks in pipe segments evaluated using the same criteria

Calculations

Calibration

Field Application

Verification

Comparison

Calculating GPM for 
Each Leak, Across An 
Entire Pipe Length, Is 

a Gamechanger!

LEAK LOCATIONS 
& SEVERITIY

LITERS PER SECOND
& LITERS PER DAY

DEFECT COUNT

LINK TO OTHER 
SURVEY MODULES
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13
9

19
5

46

LEAK AT EVERY JOINT. RELINE OR REPLACE.

13
9

19
5

46

LEAK AT EVERY JOINTONE MAJOR LEAK. CLAMP.

1
1
3
0
5
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VIDEO

76mm

FORWARD BACKWARD

43

Electro Scan’s Use of Ohms Law
Provides Unmatched Data Repeatability.

Scientific Principle
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CIPP Study

Mike AppMike App

Example IKT Repeatability Testing

Scan 1
Upstream

Scan 2
Downstream

Scan 3
Upstream

Scan 4
Downstream
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2019

2017

TOTAL GPM = 15.71

TOTAL GPM = 14.51

PINHOLE LEAKS

3.93

4.63

10.0

10.0

0.36

0.54

FELL Survey Date: 7/17/2017FELL Survey Date: 11/25/2019

FELL Survey Date: 7/17/2017

+865-Days

GOOD
CIPP

BAD
CIPP

Testing Pipe Walls That May Not Leak
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Testing Pipe Walls That May Not Leak

GOOD
CIPP

Testing Pipe Walls That May Not Leak
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DELTA

TRIDENT
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DELTA

TRIDENT

Is It Safe?
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Electricity Dissipates 10m 
From Point of Impact

Low Voltage – 40mA

High Frequency

Using 24v DC, w/Probe output of 11v AC.

KEY
Homeowner’s Responsibility
Property Boundary
Utility’s Responsibility

Component Responsibility

Electro Scan ‘Fully & Safely’ 
Dissipates in Less Than 1 Meter 

Water Supply Pipe

Shared Water Supply Pipe

Stop  Valve

Stopcock / Meter

Communications Pipe

Water Main

Homeowner

Homeowner

Homeowner

Utility

Utility

Utility
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What About Interference from 
Underground Lines?
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Japanese Certification
Water Tightness Testing Using Electroscan
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Electro Scan Pressurized Water Leak Inspection Projects
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3,000 Ft 
Length

400 Ft
Length

QUICKPOLL #3

___ A.   Acoustic Sensors
___ B.   Data Loggers
___ C.   Low Voltage Conductivity or FELL
___ D.   Data Correlators
___ E.    Satellites

What technology locates & measures 
leaks in Gallons per Minute?
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Case StudiesPart 3

Chuck Hansen
Sacramento, CA

Brad Weston
Swindon, England, UK

Water Services Agreement
Lot 5 – Clean R&M ‘Innovation Market Place’

• Value – £500 million (US$700 million)

• Term – 8 years – 5 year Framework Agreement, Plus 3 Year Ext.

• Participants – Target 50, Max 200, FINAL 31

• Chronology
07/04/2020 ‘Call for Competition Stage’
10/01/2020 Live Q&A
10/16/2020 Clean Water Roadmap Publication
01/25/2021 Round 1 – Selection Letter
03/19/2021 Challenge Statement Submissions
05/10/2021 Lot 5 Framework Agreement – DRAFT
08/9/2021 Lot 5 Framework Award

FAILURE TYPES

METHODS OF REPAIRS
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And, Other Lining Materials

CIPP By Curing MethodTrenchless Pressurized Water 
Main Rehabilitation

UK Project Video
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Case Study #1

1. FAILED Multiple Hydrostatic Test
2. NO LEAKS RECORDED by Previous Tests

a. Acoustic Hydrophone
b. Data Loggers & Helium Tracer
c. In-Pipe Tethered Acoustic Sensors

3. PRESSURES are Erratic
4. FLOW is Turbulent
5. NOISEY Street Traffic

561ft (171m) Pipe Length
24in (800mm) Diameter
Cement Mortar Lined Ductile Iron

DELTA

Hydrochute Selection
By Pipe Diameter & Flow
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criticalhcriticalh2o 

10
Minutes
or Less
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BAD NEWS
Acoustic Found No Leaks.
ALL FALSE-POSITIVES.
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TRIDENT
400ft | 6” to 10” TRIDENT
400ft | 8” to 32” TRIDENT XL
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Page 80
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TRIDENT 400ft Push Reel
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24”Lined 
Steel Pipe

4-Year Old
Life-to-Date Leak
20 Million Gallons



AWWA-Sponsored Webinar
“Machine-Intelligent Non-Acoustic Leak Detection”

Tuesday. September 21, 2021
11am U.S. Mountain Time

Email: info@electroscan.com
Website: https://www.electroscan.com Page 49

Water AI
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Case Study #3

36” Diameter
PCCP
4,000ft
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12 O’Clock Entry

3 O’Clock Entry
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PCCP PIPE WALL DECAY AND LEAKS AT MAJOR JOINTS

140-Year-Old Cast Iron

9 Leaks

TRIDENT
Case Study #4
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Case Study #5

2

Leaking Point Repair at 9.4 meters

Exposed pipe at 9.4 meters. Failed point repair.

1 1

Major Offset Pipe at 5.7 meters Soil Exposed at 5.7 meters
3 4

Continued Pipe deterioration  at 9.6 meters Leaking Offset Joint past point repair at 9m.

2
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Litmus Test of
Smart Leak Detection

GOOD

Quantifying Rehabilitation Effectiveness

BEFORE 
REHAB

AFTER
REHAB
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Quantifying Rehabilitation Effectiveness

BEFORE 
REHAB

BAD
AFTER
REHAB

CAPEX Avoidance1
Targeted Leak Surveys2 100x

QA/QC for Repairs4 CIPP$5Billion

Reduction in Non-Revenue Water3 %
GPM

Illegal Connections5 5-10%

$300
per foot
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AWWA 
M36

Manual of Water Supply Practices

Ideal crop marks Ideal crop marks

M77

www.awwa.org

Dedicated to the world’s most important resource, AWWA sets the standard for 
water knowledge, management, and informed public policy. AWWA members 
provide solutions to improve public health, protect the environment, strengthen 
the economy, and enhance our quality of life.

M
77
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M77$bs their infrastructures age, utilities are increasingly challenged to maintain levels of service

while keeping water affordable to all. Water main condition assessment helps utilities meet 

this challenge by identifying more precisely where money is best spent, leaving in place pipelines 

that have adequate integrity, and preventing the unnecessary failure of others.

This manual provides technical information to aid utility managers and engineers in making

informed decisions, along with practical information about how methods can be deployed. It covers 

the benefits of condition assessment, how to plan for and build a condition assessment program,

methods of condition assessment, strategies for economical assessments, and how information

gathered during condition assessment can be best used by utilities in managing their systems.

30077-1E (05/19) BP

Condition 
Assessment of 
Water Mains

AWWA 
M36
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A New Standard for Measuring Pipe Wall  
Thickness of Asbestos Cement Pipe Using Low 
Voltage Alternating Current Gradient (LVACG)

Benchmark Study of PCCP Condition 
Assessment Indicates a Major Under-Reporting 
of Leakage Rates From Untethered Acoustic  Sensors

Maximizing Pipe Inspection Data Uses with  
Accuracy, Data Integration, and Timely Delivery

December 7-9. 2021

Matt Campos
VP Water

Product
Development

Chuck Hansen
Founder & CEO

Jesse Black
VP Business

Development
CA, NV, AZ, NM

Part 4
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Machine-Intelligent Non-Acoustic Leak Detection

Charles Wilmut, PE
Dallas, TX

Chuck Hansen
Sacramento, CA

Brad Weston
Swindon, England, UK

1745 Markston Road
Sacramento, California 95825
Tel: +1 916 779 0660
https://www.electroscan.com | Email: info@electroscan.com

The Problem We Solve
Overcome The 
Inaccuracies of 
Acoustic Sensors*
Lack of repeatability, false-positive 
readings, inability to assess PVC 
and high-density polyethylene 
(HDPE) pipes, and interference 
from outside noises, are just some of 
the drawbacks that makes acoustic 
sensors, data loggers, and 
correlators, provide questionable 
results. 

Accurately and 
Consistently Assess 
Water Main Leaks
Low Voltage Conductivity 
represents the first technology 
that provides an accurate, 
independent, repeatable, and 
unambiguous assessment of a 
pipe’s condition, including an 
estimated liters per second for 
each defect and for the total pipe 
segments.

Certify Post-Repair & 
Rehabilitation 
Capital Projects
The holy grail of new construction, 
repairs, and renewal of pipes is the 
ability to certify to the owner that 
the pipe has zero leakage, prior to 
acceptance.  While pressure testing 
before service tap restoration has 
provided limited assurances, Low 
Voltage Conductivity provides a 
comprehensive assessment of pipe 
condition, BEFORE and AFTER
repair or rehabilitation.

* Including Data Loggers and Correlators.

https://www.electroscan.com/


AWWA-Sponsored Webinar
“Machine-Intelligent Non-Acoustic Leak Detection”

Tuesday. September 21, 2021
11am U.S. Mountain Time
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Contact Chuck Hansen
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CORPORATE HEADQUARTERS

71-75, Shelton Street
Covent Garden, London, 
WC2H 9JQ, ENGLAND
info@electroscan.co.uk,
Tel: +44 (0) 20 7692 8729,
Company Nr: 9211607 

Lyoner Straße 14,
Frankfurt, D-60528
GERMANY
Tel: +49 69 6655 4132

440 Collins St - Level 9
Melbourne VIC 3000
Tel: +61 08 8311 3950

elektro scan GmbH
elektro scan GmbH electro scan australia pty ltd

7950 NW 53rd Street
Suite 337
Miami, FL 33166
sales@electroscan.com,
Tel: 1(800)975-6149 
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