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WRc – Our long history

1927 - 2019
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Manual of Sewer Condition Classification

• WRc have a long history of in  
assessing the condition of sewers using 
CCTV 

• First MSCC published in 1980 most 
recent update published in 2013

• Globally recognised and amended for 
use in the US as the NASSCO PACP 
standard

• WRc took the step in 2015 to work with 
Electro Scan Inc. to tackle infiltration
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Infiltration in the UK
• Wet winters in 2012 and 2013 flagged to WRc 

the need to tackle ground water infiltration

• CCTV provides some of the answers to 

pinpointing infiltration

• WRc researched the market and decided 

Electro Scan provided the best inspection 

solution

• Strategic alliance announced in 2015 to operate 

Electro Scan exclusively in the UK

• To date we have completed 15 surveys and 

have scanned in excess of 40kms

• Key clients are Thames Water, Southern Water, 

Wessex Water and Anglian Water

• Future surveys planned in 2018 for 100kms of 

sewer inspection
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WRc | Electro Scan – Ampney St Peter
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Ampney St Peter
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Common Field Set-Ups for Electro Scanning
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Electro Scanning Inspection
Ampney St. Peter Project Results from Nov. 18, 2016

• 614 metres of survey completed

• 60 individual defects identified using Electro Scan FELL

• CCTV survey initially failed to identify any major defects

• 155,606 litres per day of inflow 
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Project Highlights
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7401 – 8301: CCTV Comparisons
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Project Summary
• Electro Scan was easy to use and 

has few operational issues

• Results are consistent and show 
repeatability

• Identifies Infiltration sources 
where CCTV fails

• Not dependent on weather or 
ground water levels

• Doesn’t replace Visual Inspection 
but provides an addition to the 
engineers tool box to find & 
quantify leaks.
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WRc | Electro Scan Testing
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Institute for Underground Infrastructure
Gelsenkirchen, Germany 



Short Liner Lateral CIPP Testing
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Field Photos: 19 & 20 September 2017
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Day One – Herne, Germany – “Local Sectional 

CIPP” 



Day Two – Gelsenkirchen, Germany – “Lab CIPP 

Testing”  



3 Kinds of Defects Found During Testing

Pinhole

Soakage

Leak
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Each Survey Tested for Repeatability

Scan 1
Upstream

Scan 2
Downstream

Scan 3
Upstream

Scan 4
Downstream
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American Perspective – Chuck Hansen
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Topsham Demonstration 8 Nov 2012



Topsham Demonstration 8 Nov 2012



Electro Scan and CCTV Comparison
Topsham Demonstration 8 Nov 2012



Defect Identified: Joint Defect 
CCTV Call Out: None

Defect 
Start
(m)

Defect 
End
(m)

Defect 
Length
(mm)

Defect 
Max 

Current
Defect 

Severity
3.951 3.951 0 161 S

Defect 
Start
(m)

Defect 
End
(m)

Defect 
Length
(mm)

Defect 
Max 

Current
Defect 

Severity
4.563 4.563 0 116 S

Defect Identified: Joint Defect 

Defect 
Start
(m)

Defect 
End
(m)

Defect 
Length
(mm)

Defect 
Max 

Current
Defect 

Severity
5.072 5.072 0 112 S

CCTV Call Out: None

Defect Identified: Joint Defect 
CCTV Call Out: None

Topsham Demonstration 8 Nov 2012



Withybrook, England

Electro Scan Product Trial

Presented to Severn Trent Services

Birmingham, England











Monterey, California
July 2015
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VCP

CIPP

CIPP

G12-015 to G12-0077/8/2015

D08-049 to D08-020

D08-019 to D08-020

Total Defect Flow: 17.93 GPM

D08-049 to D08-020 D08-019 to D08-020
G12-015 to G12-007

Total Defect Flow: 11.11 GPMTotal Defect Flow: 11.8 GPM

Dale Hartley
WRc

July 8, 2015



CIPP Acceptance Video By Contractor



SPECIAL
NOTE

SEE NEXT PAGE
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D08-049 to D08-020



D08-049 to D08-020



Focused Electrode Leak Location
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Total # of 
Defects

% of Pipe 
Defective 
by Length

Estimated 
Leakage Rate

8 GPM

10 GPM



3.60



1.63

1.88

1.82






1.71



Top 5 Defects = 3.60 + 1.88 + 1.82 + 1.71 + 1.63 = 10.64 GPM

Top 5 Worst Defects



Defect Start, End, and Length
- No Visual Interpretation
- No Third Party Data Analysis
- GPM, GPD, GPD/IDM
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16.46 GPM Leakage
11/19/15

Baseline Pre-Rehabilitation Assessment

1. INSPECT

How To Find Leaks & Certify Rehab As Watertight?



16.46 GPM Leakage
11/19/15

Baseline Pre-Rehabilitation Assessment

15.22 GPM Leakage
Lining Only Reduced Leakage 1.25 GPM or 7%

3/16/16

1. INSPECT

2. TEST

How To Find Leaks & Certify Rehab As Watertight?



16.46 GPM Leakage
11/19/15

Baseline Pre-Rehabilitation Assessment

15.22 GPM Leakage
Lining Only Reduced Leakage 1.25 GPM or 7%

3/16/16

0.2 GPM Leakage
Lateral Liners Successfully Reinstate Laterals

6/29/163. CERTIFY

1. INSPECT

2. TEST

How To Find Leaks & Certify Rehab As Watertight?



Scan 1

Scan 2

Scan 3

Repeatability Test
Same Pipe, Same Equipment, Same Day



Blisters, Buckling, Cuts, Fins, 

Folds, Ridges, Wrinkles

…Leak.







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Since Pinholes Were Not Originally Calculated

New Software Was Developed



Electro Scan is Only One Piece of the Puzzle



Electro Scan is Only One Piece of the Puzzle
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Predictive Capital Investments

Age Size Material

Age-Based Renewal

Sensors, AI, 
& Smart 

Machines



Predictive Capital Investments

Likelihood of 
Failure

• Pressure Changes

• RoughnessHydraulic  Model

• Age

• Material
Infrastructure

Data

Electro Scan 
Critical Sewers

CCTV Data

• Soil Type

• Railroads/Fault LinesGIS Data

• Break History

• Repairs/Lining
CMMS & Work 

Orders

Consequence of 
Failure

• Pipe/Valve Criticality

• Flow Delivered
Hydraulic  

Model results

• Hospitals, Schools, etc

• Power, Industry, etc.
Critical 

Facilities

• Population Density

• Street Paving GIS Data

• Traffic Analysis

• Community Relations Other

Calculation 
of Risk

Multiple 
Cohorts & 
Weighting

• Defect Flow Rating
• GPM, GPD, GPM / IDM

• Structural Rating Score
• O&M Rating Score

Age Size Material

Age-Based Renewal

Sensors, AI, 
& Smart 

Machines

Condition-Based Renewal
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