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Electro Scan Inc. is pleased to announce the availabil-
ity of its patented technology to automatically assess
large diameter pi ﬁ\pes (i.e. up to 66 in or 1650 mm).

The service is offered exclusively by the Company and
eipresents anew addition to its expanding product line
of proprietary machine-intelligent devices.

Once limited to using tethered sonar devices, able
to measure the outline of debris fields, but not locate
or estimate the size of leaks, sewer utilities can now
accurately identify pipe specific locations and severity
of each defect and total pipe, to accurately prioritize
rehabilitation. Data is collected in accordance with the
7th Edition, Volume 1, Operation and
Maintenance of Wastewater Collec-
tion Systems, written by the late Ken
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“Some people call it witchcraft,”
says Chuck Hansen, Chairman of
Electro Scan Inc. “I wish it was that
shytg)le. But, we wanted to do away

the need for third-party data in-
terpretation and an operator’s subjec- A_SS ess your
tive visual observations.” Seventh Edition, Volume One, Si phons, too!

Operations & Maintenance of Wastewater Collection Systems

Continued on Page 9 ISBN 978-1-59371-066-8

See Page 11

Electro Scan Finds 9% of
CIPP Liners Have Leaks

New ‘Potygraph Test’' Finds Defects Missed By CCTV

Defects{Missed/By,CCTV /\

Pre CIPP

San Francisco Wastewater Bids Adopt
New Standards for $10 Million in Projects

ing line-item pricing for FELL In-
spection to certify the Contractor’s
installation of new Vitrified Clay Pipe
(VCP) and Culverts throughout the
City, totaling over 10,000 linear feet.

Continued on Page 11

Electro Scanning Inspection
Specified in Multiple Projects
to Certify New Sewer Pipes

So far in 2017, Electro Scan Inc.
has responded to nearly $10 mil-
lion in bids issued by San Francisco
Public Utilities Commission (SF- NS
PUC) and San Francisco Depart- - . ' N
ment of Public Works (SFDPW). | r = m o ¢ 8 |
Focused Electrode Leak Locator
(FELL) Inspection, also know as
Electro Scanning Inspection, was
required to certify the installation
and performance of wastewater re-
habilitation.

/

We all had hoped that Cured-In-Place Pipe
' (CIPP) lining could live up to its high expec-
tations and fifty year useful life. But, Electro
canning Inspection tests are finding a much
different story.

Post-CIPP

CC

Defectlve Epo

Aided by a new technology that automatical-
3/ finds and measures every leak in pipe walls,

etermining an estimated 1§allon per minute or
liters per second of defect pipeline owners
and operators can now correctly certify and ac-
cept newly repaired, relined, and renewed pipes.
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New Standards for Rehabilitation Testing & Certification

Webinar Participants Will Learn 5. How much leakage should be allowed

1. Why CCTV inspection shouldnotbeused  in newly installed CIPP liners, and how
to accept CIPP lining projects. to manage to a “zero” defect flow rating. ¥4

2.How to implement new guidelines to use g
Electro Scanning Inspection to prioritize
critical sewers by potential infiltration —
measured in gallons per minute — before

electro scaninc.
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Bad Resin

Calling All U.S. Wastewater Agencies
Managing Under 300 Miles of Sewer
Apply for a 2-day FREE Electro Scanning

rehabilitation. Inspection Pilot (5,000 feet max). It takes !
3. When sewer utilities should consider using  5-minutes to apply. Agencies will be select- 2016 CIPP Testing ReSUlts.............v.. 10
Lateral Connection Liners. ed and notified on March 13th! MUST AT- SFPUCs New Rehabilitation Standard.......11
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Overcooking

Bad Reinstatement

4. What leading agencies are adding to CIPP TEND WEBINAR TO QUALIFY.

& rehab specifications to certify and ac-
cept lining, point repair, and new pipe in-
stallation projects.

Apply Now: http://www.electroscan.com/

free-electro-scanning-inspection/

Register Here: www.trenchlessonline.com/webinars/

Wednesday, March 8, 2017, 1PM Eastern
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California Sewer Utility Requires Electro Scanning
Inspection For Post-CIPP Rehabilitation Acceptance

New Specification Reqmres Adherence to ASTM F2550 13 & Wastewater Collectlon o&M Manual

Unable to consistently & accurately find
defects in CIPP lining using existing meth-
ods, a California sewer agency was looking
for a solution that could provide unbiased &
unambiguous assessments of a Contractor’s
work.

Given the cost per foot of trenchless re-
pairs, Electro Scanning Inspection appeared
best positioned to provide a Baseline Defect
Flow Rating, measured in gallons per min-
ute or liters per second.

At a cost of $4.00 to $8.00 per foot, sewer
agencies and their consulting engineers can
use Electro Scanning Inspection to deter-
mine a quantified reduction in flow prior to
the acceptance of rehabilitation.

Project Highlights

¢ Post-CIPP work reduced total defect
locations from 509 to 25.

Post-CIPP Estimated Defect Flow
was reduced from 660 GPM to 80
GPM, or a reduction of 581 GPM or
88%.

* The majority of Post-CIPP defects
were linked to specific service
reconnection locations, previ-
ously identified as LIVE, i.e. not
CAPPED, with other defects noted.

» Two lines experienced larger defect
flows AFTER CIPP, in comparison
to Pre-CIPP Defect Flows surveyed

Lessons Learned

1. CCTV should not be used to Certify or
Approve Lining Contractor’s work. Since
CCTV is a visual inspection process it
cannot reliably or consistently detect lining
defects, quantify openings to ground, or
assess service reinstatements.

2. CIPP lining of sewer mains do not always
reduce defect flows.

3. Post-CIPP Defect Flows may be higher
AFTER lining, than BEFORE, as remote
tap cutters may accidentally create collateral
openings to the soil.

4. To better manage Capital Expenditures,
Lateral Connection Liners should be a
Post-CIPP Decision, not an across-the-board
Pre-CIPP specification requirement.

5. Since Electro Scan provides a highly
precise location and severity for each
defect, Post-CIPP CCTYV should be done
AFTER Electro Scan, with the camera
STOPPING at each Electro Scan location
to pan, tilt, and zoom, accordingly. Oth-
erwise, CCTV will pass by defect.

6. Electro Scanning Inspection is recom-
mended for all pre- and post-rehabilitation,
in accordance with ASTM F2550-13 and
the 7th Edition, Volume 1, OPERATIONS
AND MAINTENANCE OF WASTEWA-
TER COLLECTION SYSTEMS manual,
ISBN 978-1-59371-066-8.

Continued below...

6” pipes requiring
rehabilitation.

BEFORE CIPP.
Pre-CIPP Survey Post-CIPP Survey Performance Comparisons
Ranked By % December 20, 2016 & January 13, 2017 January 20, 2017 # Defects GPM GPD
Reduction in Electro | Electro Gallons Electro | Electro Gallons
Scan Data| Scan Total Per Gallons Scan Data| Scan Total Per | Gallons Per
GPM & GPD Points | Footage | Defects | Minute | Per Day Points | Footage | Defects | Minute Day Amt % Amt Amt
Sewer Mains 52,596 | 1,406 509 660.18( 950,659 55,731 | 1,411 25 | 79.56 | 114,565 -484( -95% g5 -836,094
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4 | C05-210- C05-198 6,029 166.5 32 7.75 11,160 6,461 163.5 3 10.31 14,846 -29| -91%
5 | C05-170- C05-171 6,451 180.2 39 8.78 12,643 7,115 180.1 4 16.60 23,904 -35[ -90%
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Pre-CIPP Survey
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Pre-CIPP Survey
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Comment
Two service laterals () showed no defect flows after CIPP, indicating no openings to

ground, while one lateral (®) showed a slight defect flow. Otherwise, a (near) perfect
lining for one of the longest lined sewer mains.

Comment
Four ‘live’ service laterals () showed no defect flows after CIPP, while three defects () were
located at non-service laterals. A 83% overall flow reduction is a ‘Good’ result from CIPP.
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Lessons Learned Continued
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Pre-CIPP Survey

7. The city should not just measure
success on a Top Down basis of reduction
in defect flow; rather, it should assess

Performance Comparisons

Post-CIPP Survey

December 20, 2016 & January 13, 2017 January 20, 2017 Defects GPM GPD Contl’aCtOI‘ performance on a pipe_by_
Electro | Electro Gallons Electro | Electro Gallons : o
ScanData| Scan Total Per Gallons ScanData| Scan Total Per | Gallons Per plpe baSIS‘
Points | Footage | Defects | Minute | Per Day Points | Footage | Defects | Minute Day Amt % Amt Amt
I C05-170 - C05-171 I 6,451 180 39 8.78 12,643 7,115 180 4 16.60 23,904 -35 -90%| 7.82 11,261 8 Since many Servlce Reinstatements
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Smal — g | | T IG l’ ‘0 . . . . .
: - Pre-CIPP =8.78 GPM ot more precise remote tap cutting, eliminating
bt i I O e " e the need for Lateral Connection Liners.
e | i T Lateral Connection Liners should only be
Al D sk _ - recommended for those services that have
) unacceptable levels of defect flow.
DEFECTS T S e e e e e e GPM SUMMARY 9. Future wastewater rehabilitation spec-
- e — o0 ifications should consider (a) Contractor
Semal [Wodorsin [ T750
- § Post-CIPP = 16.6 GPM 89%|Increase @ Dlsappomhng ‘\\;‘n:fr;:nu LLLa performance bonus of $250 for every ser-
” ol . . .
o R = vice connection (4) that registers ZERO
il | | R H DEFECT FLOW, (2) requirement to joint
f Mt . .
s | gl= u B B L SR Y W S S — — — Sovwie s [T grout all service connections were defect

flows are found by Electro Scanning
Inspection, (3) require the installation of
a lateral connection liner at the cost to the
Contractor, where all services show Post-
CIPP defect flows greater than Pre-CIPP
levels.

Represents Holes (i.e. pathways to ground) at Service Connections.

Comment

All four service laterals (®) recorded Post-CIPP defect flows, greater than Pre-CIPP defect
flow levels, indicating that remote tap cutting for service reinstatements were larger than
normal.

LEGEND
Service Reinstolement With ZERC Defect Flow.

Service Relnsiatement With Delect Flow.
Delact Flow NOF Associaled With Service Lateral,

website: www.electroscan.com

email: info@electroscan.com
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South Florida Sewer Agency Conducts Post- CIPP
Assessment of Sewer Mains & Serwce Laterals

Cured-in-Place Pipe (CIPP) re-
habilitation projects generally take
several years to happen. Once
a sewer utility identifies suspi-
cious sewer mains that should be
relined, plans must be designed,
budgets must be put in place, and
public bids must be released to
find the lowest qualified bidder.

One large metropolitan South
Florida sewer agency had been
watching Electro Scan with
interest and wanted to put their
CIPP contractor to the test in a
post-rehabilitation assessment of
an entire neighborhood that would
be relined.

Not limited to just the sewer

So it was with great surprise when

their Electro Scan Services report
found over 300 defects (both sewer
mains and laterals), each with a spe-
cific location and estimated leakage
rate shown in gallons per minute to
two (2) decimals.

“This is what we would have
expected from a pre-CIPP assess-
ment,” voiced city staff in disbelief.
But with measured flows returning
back to pre-rehabilitation levels, es-
pecially as crews saw when electro
scanning during an infamous King
Tide, it was no wonder that greater
care would be needed to assess the
Contractor’s next CIPP project.

Equally surprising were com-

mainlines, the South Florida utility  parative results of sewer mains

decided to ‘line it all.’

and lateral defects. Many times,

consulting engineers are heard to
say, ‘since defects can’t be found in
sewer mains, service laterals must
be responsible for the majority of
wet weather and dry weather infil-
tration.’

Yet, the limitation of post-CIPP
defects in service laterals to only
twenty percent (20%) or 8 laterals
out of a total of 40 laterals investi-
gated, meant either the contractor
did a better job in relining the
laterals or service laterals were
not in as bad of shape as first sus-
pected.

The key take-
away from the
project was to take a secon 4
look at the use of closed-circuit /
television (CCTV) inspection &/
to assess rehabilitation,
particularly to allow Contractors

to use CCTV for liner acceptance.
More importantly, the additional cost
of Electro Scanning Inspection would
have more than paid for itself in
rejecting CIPP projects that had leaks,
not seen by CCTV inspection.

Post-CIPP of Sewer Mains
| Scans | Footage | Defects| GPM | GPD

Post-CIPP of Service Laterals
| Scans | Footage |Defects| GPM | GPD |
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The Next Generation in Pipe Condition Assessment



ElectrolScanOffersiNextiGeneration

e KD etectoN S eyice SO rgater

Patented Low Voltage Conductivity
Technology Finds & Measures Defects
in GPM, Missed by Legacy Methods

Only one other organization
in the world was engaged in re-
search, development, and testing
efforts in the field of low voltage
conductivity.

Today, Electro Scan Inc. and
its subsidiaries wholly-owned
utilities in Australia, Germany,
Republic of Ireland, and the UK,
are positioned to help the leading
water utilities take a major step
forward in utilizing a new class
of machine-intelligent diagnostic
tools to accurately & dependably
locate and measure water losses
in gallons per minute (GPM) or
liters per second (LPS).

“Our products & services for
the pressurized water distribu-
tion and transmission market
needed to wait,” stated Chuck
Hansen, Electro Scan founder.

“Entry from a hydrant, valve, or
meter box, is not like opening a
manhole and dealing with gravity
flows. But, the wait is definitely
worth it if you are a water util-
ity faced with the challenge of
accurately identifying water loss
locations and their severity.”

4-in-1 Multi-Sensor Probe
Electro Scan’s offering represents
a tipping point for the leak de-
tection mdustry. Prior to Electro
Scan’s machine-intelligent expert
solutions, owners were limited to
internal & external acoustic sensors,
data loggers, and correlators, that
hoped to hear sound vibrations
that could be distinguished from
false-positive anomalies. But, inte-
grating (1) Conductivity, (2) Acous-
tic, (3) Video, and (4) Pressure in a
single sensor, is a game changer.

Major Advantages

* No Third-Party Data Interpretation.

* Locates Leaks to Closest 0.4 inches (1cm).

* Provides Each Leak with Estimated GPM.

* No False-Positive Readings.

* No Training to Interpret Data.

* Complete Reporting in Minutes, Not Days.

* AWWA M77 Standard of Practice.

e ASTM F2550-13.

* Pressurized and Non-Pressurized Lines.

* ACS, CIPP, HDPE, PE, PCCP, PVC, RCP.

e Lined Cast Iron & Ductile Iron Pipe.

* Hydrophone Sensor Shows What Acoustic Misses.
* Finds & Measures All Silent Leaks.

High Definition Camera Documents Leak Location,

Patent Pending Probe Measures ‘ [
Amount of Electrical Current ;
Passing Through Defects,

Eliminating False-Positives

Normally Found With

Acoustic Sensors.

Tuberculation, Debris, and Water Clarity.

Patent-Pending
4-in-1 Solution

electrd'scan inc.
e Next Generation in Water Leak Detection

HD CCTV Camera
Pressure Sensor

Acoustic Hydrophone

s,

electro'scan

W bLeakDetection

PATENT

Unmatched Data
For Decision Support

Budget for 2017/2018 Services

Call for Sample Specifications

Machine-

' Intelligent
_ Leak Detection
\ Automatically
Measures
Results In
Gallons Per
Minute.

PENDING

Acoustic Sensor Based Leak Detection Technologies

Time-Based Data
Loggers & Correlators

Acoustic methods for finding leaks are
mainly based upon correlation analysis,
where one sensing device is installed at each
side of a leak. The two received acoustic
signals are correlated and the arrival time
difference represents a measure of the leak
position.

The correlation techniques nearly always
fail to yield a precise prediction when
applied on plastic pipes, and therefore

is not a good technology for permanent
SEnsors.

wwwmwmwmwmww
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Pressure Transient

In this method the outputs from simu-
lated pipelines are compared to those
measured from flow meters and if their
difference goes beyond a threshold
value, leak is detected. For leak local-
ization a gradient pressure technique

is applied which needs pressure slope
measurements at inlet and outlet of
the pipeline. Several cases with leak at
various positions are studied.

Alr (Surrounding
Medium)

Contours of Static Pressure (Pa]

Pulse Echo

As sound waves travel in water mains,

it pushes water molecules toward each
other. Because water is incompressible, the
molecules push outward on a pipe wall.
This places a microscopic flex on the pipe
wall — and greater the flex, the weaker
the pipe. Pulse Echo inspection uses algo-
rithms to convert data to measure the av-
erage minimum remaining wall thickness
of the inspected pipe segment. For metallic
and asbestos cement pipe, wall thickness
is compared to the original thickness of the
pipe to determine an average wall loss.

Tethered Probe

Recently, Australian researchers tests of tethered
probes, showed the use of internal acoustic sensors
were less sensitive for detecting meaningful pipe
wall losses/defects in large metallic cast iron and
ductile iron pipes. While the supplier claimed to be
able to assess pipe wall integrity between two test
points that could be related to pipe structure, e.g.
average pipe wall thickness, research showed that
test results were not straightforward and not yet
established by the supplier. Researchers concluded
that the condition assessment technique was not
promising for large metallic cast iron or ductile iron
pipelines and lacked the sensitivity to detect pipe
wall losses and defects. Since the system could

not capture continuous geometries for pipe failure
analysis, the lack of meaningful input prevented it
from its use as a screening tool for assessing wall
thickness in large metallic pipes for the ongoing
project.

Unfortunately, recent testing by an inter-
national consortium of water companies
in Australia concluded that Pulse Echo is
not a reliable tool to measure pipe wall
thickness.

from back to

transcucer transducer

b

t-G::Jr'.-l bond
between pipes

—

4. Different results for different diameters.

Major Disadvantages

1. Ambient noise interference may hamper evaluation.
2. Variable water table heights may affect results.
3. Unable to assess fiberglass, lined, and plastic pipes.

5. Leak sizes may be difficult or unable to determine.
6. Multiple false-positive readings must be manually filtered.

15. Unable to detect silent leaks.
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7. Repair clamps on previous leaks will be bypassed by acoustic waves.

8. Inability to quantify defect by severity in gallons per minute (GPM).

9. Customer’s continuous water use is similar to a leak, leading to a false reading.
10. Results often vary or are affected by changes in backfill materials.

11. Lengthy data processing and reporting time lag.

12. Lack of data repeatability, by crew(s) and by equipment for same pipe.

13. Often require special training for subjective assessments in the field.

14. Need for specialized training and third-party data interpretation.

Untethered Probe

One of the oldest tools used by some
utilities for leak detection, the use

of untethered probes to assess water
mains is increasingly be distanced due
to its lack of accuracy and limited leak
detection capabilities.

Recently, two California water utilities
failed to detect any significant leaks
after undertaking +100-mile assess-
ment projects. Yet, recently, claims
expanded to be an effective tool to
determine wall thickness.

Independent researchers reported that
while the supplier’s tool generated rea-
sonable true positives, it also reported
many false negatives, so the severity

rankings appeared arbitrary.
r

More analysis was planned
by the project team.

s

email: info@electroscan.com

16. Plastic repairs in metallic pipes typically cause poor propagation of sound vibrations.
17. Loose or worn components in fittings, such as valves & hydrants, can cause poor readings.
18. Air pockets can heavily attenuate acoustic signals, causing false readings.
19 Heavily tuberculated pipe, particularly old cast iron or unlined ductile iron pipes, can
attenuate the acoustic signals to such an extent that correlations can be low quality.
20. Reliance on poor acoustic inspection results leads to inaccurate prioritization of repairs.
21. Sometimes used to report lower than actual distribution-related leaks to shift the burden
to ratepayers, shifting leak sources from undetected defects in transmission and distribution
to service connections and the customer-side of meter.

website: www.electroscan.com




State of California Implements Groundbreakng

Water Loss Leak Standards & Reporting Requirements

EXECUTIVE ORDER B-37-16

MAKING WATER
CONSERVATION A
CALIFORNIA WAY

OF LIFE

‘While most urban areas have been
spared from water rationing, emer-
gency conservation has provided
a critical safeguard against more
dire consequences under extended
drought conditions.

After Governor Edmund G. Brown,
Jr. called for a 25 percent reduction
in urban water use in 2015, Califor-
nians rose to the challenge and saved
over 24 percent during the nine
months the mandate was in place.

Executive Order B-37-16, signed by
Governor Brown on May 9, 2016,
builds on that success to establish
long-term water conservation
measures and improved planning for
more frequent and severe droughts.

The centerpiece of the Executive
Order is a requirement for the
State’s 410 urban water suppliers to
meet new water use targets. Rather
than measuindg water savings as a
Eercentage uction from a chosen

aseline, the new standards will take
into account the unique climatic, de-
mographic, and land-use character-
istics of each urban water agency’s
service area.

This approach represents a fun-
damental shift to a conservation
framework that is more durable
and that can be applied equitably
and uniformly across the enormous
variation in local conditions in
California.

Five state agencies — the Department
of Water Resources,

the State Water Resources Control
Board, the California Public Utilities
Commission, the California Depart-

Executive Order B-37-16 contains
four inter-related objectives

A Using Water More Wisely

I'II Eliminating Water Wasle
"

M Strengthening Local Drought
Resilience

Improving Agricultural Water Use
Efficiency and Drought Planning

ment of Food and Agriculture, and
the California Energy Commission
(collectively referred to as the “EO
Agencies”) — are charged with imple-
menting the Executive Order’s four
inter-refated objectives: using water
more wisely, eliminating water waste,
strengthening local drought resilience,
and improving agricultural water use
efficiency and drought planning.

Minimizing Water Loss

The EO Agencies will meet the
requirements of EO Items 5 and 6
through implementation of Senate
Bill 555, along with additional actions
to satisfy the Executive Order’s
directives related to reducing water
supplier leaks. Implementation ac-
tions include the following:

* Rules for validated water loss audit
reports: By October 1,2017 and
annually thereafter, urban retail water
suppliers must submit validated water
loss audit reports to the Department
of Water Resources (DWR). DWR
will adopt rules for standardizing
water loss audits in early 2017. DWR
will also revise funding guidelines so
that water suppliers that do not submit
reports will be ineligible for DWR
grants and loans.

* Water loss performance standards:
By July 1, 2020, the Water Board
will adopt rules requiring urban retail

water suppliers to meet performance
standards for the volume of water
losses.

* Technical assistance for water loss
audits: The Water Board is also fund-
ing the California Water Loss Control
Collaborative’ s Technical Assistance
Program to ensure high quality and
properly validated water loss audits.
For smaller water suppliers address-
ing water losses, the Water Board
will offer financial assistance through
the Drinking Water State Revolving
Fund beginning in 2017.

* Minimizing leaks: The California
Public Utilities Commission (CPUC)
will order large, investor- owned
water utilities to accelerate work to
minimize leaks. The CPUC may
grant financial incentives for min-
imizing leaks during the review of
each utility’s upcoming General Rate
Case applications.

Eliminating Water Waste

The Water Board and the Department
shall direct actions to minimize water
system leaks that waste large amounts
of water. The Water Board, after
funding projects to address health and
safety, shall use loans from the Drink-
ing Water State Revolving Fund to
prioritize local projects that reduce
leaks and other water system losses.

Billed Water Exported

R
Billed Metered Consumption i

Water

Billed
Consumption
Authorized

Consumption Billed Unmetered Consumption

Unbilled Metered Consumption
Unbilled Unmetered Consumption

Unbilled
Consumption

Unauthorized Consumption
Meter Inaccuracies & Data Errors

Apparent

Losses

Leaks from Transmission & Mains

o Leaks fom Service Lines

Prolonged Leaks in Small Diameter Pipes
Are Worse Than Main Breaks in Larger Pipes

Is your water utility focused 7 8.54 GPM or 0.54

more on finding leaks in your |
n nding feax yd ¢ * | GETREADY ‘ NOT AVAILABLE
tranSIn.lSSI.On I_nalns Instead o & | FOR PRECISION FROM ACOUSTIC
your distribution system? & | BASED LEAK || BASED SYSTEMS OR
. | DETECTION I DATA LOGGERS

i\
Experts agree that the con- b e

60 %0 120 150 180 0 240 240 300

stant flow of low-level leaks e

causes more water loss than the

spectacular water main breaks Electro Scan Acoustic

that are shown on the nightly locates and Sensors miss

news. measures all lt?gef 197135
leaks in can't be

Do the Math... GPM. \' heard.

= 5-gpm leak running 100 days

=720,000 gallons

= 500-gpm leak running 4 hours

=120,000 gallons

What Makes Electro Scan So Special?

Torricelli’s Law Ohm’s Law
Most suppliers forgot what we were ~ Fundamental geophysics provides
trying to do; find the size of the a direct relationship between the
hole that water is leaking out of a rate of water leakage, relative to the
pipe. Instead, Electro Scan Inc.’s amount of electrical current able to
patent-pending devices, pass through a given
start with this goal and apply orifice. Are you

Torricelli’s most popular smelling what
theorems to help calculate we are cooking?
GPM and 1/s, combined Accurately

with internal pipe pressure measure the amount
to provide an unrivaled of current, including

and often illusive metric
of leakage, in GPM. -

its start point, end point, and height of
electrode returning to a source, and
you have an area under the curve.

E=IR;I1=E/R;R=E/I

P, Where:
i y2=¥ “E” volts E

) " amps

P, ,I “R” ohms

Electromagnetic

Not representing a recognized leak detec-
tion technology, instead, electromagentic
solutions, attempt to identify internal wire
mesh pipe anomalies, similar to a CAT-
scan.

Ground Penetrating
Radar

Radar generates an image based on re-
flection of radar waves from changing
densities of soil/pipe. In fact it detects
variation in bulk physical properties
such as voiding or saturation of soil
caused by leaked water.

Disadvantages

» Expensive equipment

* Hard to interpret for unmapped
services

+ Restricted operational range

 Significant operator training

Helium Tracers

Helium gas is injected into live water mains,
with no need to isolate a zone, depressurize the
system, or shut down the water system. Once
gas is injected into the water main, it mixes
with the flowing water and travels through the
pipe network to the desired survey area.

Similar to smoke testing a sewer main, helium
“marked” water leaves through leaks in the pipe
wall, bad service connections, meters, or valves,
causing the helium gas to separate from the
water, float to the surface, and be measured with
specialized monitoring equipment.

Disadvantages

Helium can wander from 10-50
ft. from a possible leak location,
and is subject to wind and :
weather conditions, making
it unreliable.

Infrared Video Micrometer

US +1 916 779 0660 UK +44 (0) 20 7692 8729 GERMANY +49 69 6655 4132 AUSTRALIA +61 3 8609 1246

Thermography

Infrared radiation detector locates
temperature differences caused by the
leaking liquid in near ambient condi-
tions, that has proved valuable for use
in restricted areas or short, superficial
pipelines.

Disadvantages

« Expensive tool kit

« Significant operator training

* Weather dependent

e Accurate only for near ambient
conditions

Not able to determine cracks that go
through the pipe wall v. cracks that
are superficial, video micrometers
attempt to use laser capabilities to
measure open surfaces and areas of
pipe anomalies.

Disadvantages

* Why? We want to find & measure
real leaks, not superficial cracks.

* Pipe must be dewatered.

+ Limitations in accuracy may occur
due to improper lighting, dust, hu-
midity, fog, moisture on dewatered
pipe walls, or horizontal/vertical
offsets

The Next Generation in Pipe Condition Assessment




Leadlng Missouri Sewer gcy Switches

From CCTV Inspection
To Electro Scan Inspection

Defectin Creek Crossing:
Missed By CCTV Inspection,
Found By Electro Scan,

& Confirmed By Dye Test

It was a cold Missouri day in early
December. The first day of the infa-
mous Arctic Blast that was coming in
from Northern Canada. But the Elec-
tro Scan Services Team couldn’t pass
up the opportunity to use its newest
addition to the Electro Scan product
family — its new Portable ES-620,
designed for hard-to-reach remote
locations.

With over 3,000 creek crossings in
its sanitary sewer network, this mu-
nicipality needed to try an alternative
to its legacy closed-circuit television
(CCTV) inspection camera that hadn’t
been successful in locating or deter-
mining the severity of potential leaks
that may be causing infiltration.

On December 8, 2016, the Electro

Missed by Repeated CCTV Inspections | Found by Electro Scan | Confirmed by Dye Testing

Scan Services Team, working with a |
nationally known consulting engineer- &8
ing firm, without the use of jet truck,
requiring man entry to set its probe
and funnel cones in place, evaluated
a number of 10 inch diameter sewer
mains.

Making two passes in the sewer
mains, recording defect readings both
from the upstream manhole, and then
downstream manhole, the largest
defect was confirmed at 172 ft (into
the 325 ft pipe) showing an estimated
defect flow rate of 2.28 gallons per
minute.

Wondering how to confirm what the
Electro Scan Service Team already
knew, it was suggested to lgour some
dfye into the upstream manhole to see

t came out. And, voila!

Additionally, CCTV was not able
to see the defects on its first several
passes, even after telling the camera
operator where to look, due to heavy
FOG and steam.

| goctosem | oot corn | ooty s s [ wremmsms || s |
| DEFECTS | | % OF DEFECT LENGTHS | | GPM SUMMARY | | DIAMETER & DISTANCE | | OPERATOR INFOD |
Smal 4 _u.wmn :mm g:g 10

Medum 2 | e o o520 | December 8, 2016
- 2 | - w .

o |15 [ v - el NN L S

Il PR ]
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Modified ES-620 Allows
for Mobile Assessment __
of Difficult to Reach
Pipelines
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City of Racine, Wisconsin Measures Defect Flows
Before & After CIPP Lining to Assess Reductions

In the past, sewer & water managers, con-
sulting engineers, and contractors were limited
to visual inspection to certify rehabilitation
effectiveness.

Unable to consistently & accurately find
defects in CIPP lining using existing methods,
a leading consulting engineer was looking for a
solution that could provide unbiased & unam-
biguous assessments of a Contractor’s lining.

Given the cost per foot of trenchless repairs,
Electro Scanning Inspection appeared best
positioned to provide a Baseline Defect Flow
Rating, measured in gallons per minute or liters
per second.

At a cost of $4.00 to $8.00 per foot, sewer
agencies and their consulting engineers can
use Electro Scanning Inspection to determine a
quantified reduction in flow prior to the accep-
tance of rehabilitation.

1,067 LF or 19%
of Sewer Mains Had
More Defect Flow
AFTER CIPP LINING
Than BEFORE CIPP

As shown in a recent 5,600 LF project,
managed by a large consulting engineer,
Electro Scan performed both pre- and post-as-
sessment evaluation of a Cured-In-Place
Pi]pe (CIPP) project. Formerly relying on
Closed-Circuit Television (C inspection,
the agency had noticed flows in some of its
pipes that had only recently been relined.

While the Contractor provided CCTV video
for each of the lines, the City followed new
idelines in the Seventh Edition, Volume
, of the new Wastewater O&M manual, to
require Electro Scanning Inspection to be
done for both pre- and post-CIPP.

‘While the overall project achieved a 75% re-
duction in defect flow, an individual line-by-line
assessment of the twenty-eight (28) sewer mains
showed that four (4) segments, totaling 1,067 LF
or 19% of'the 5,563 LF, had defect flows greater
AFTER CIPP, than BEFORE CIPP.

Critical Sewerse CIPP Lining Assessment Feet |Percent
Post-CIPP Liners with 99-100% Reduction 1,061 19% @
Post-CIPP Liners with 75-99% Reduction 1,692| 31| @
Post-CIPP Liners with 65-75% Reduction 1743 31| €9
Sewers That Leaked More After CIPP Lining 19%

Pre-Rehabilitation

Total Feet: 5,559 1,708,171 GPD
Total Segments: 28

New Standard Provides an Estimated Baseline
Defect Flow for Each Pipe & Each Defect Location

Post-Rehabilitation

Total Feet: 5,563 434,822 GPD
Total Segments: 28

Total Reduction in Flow of 75% or 1,273,349 GPD
But, Fixing Major Post-CIPP Defects Is Required
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Utilities can now show Contractor’s precise defect comparisons BEFORE and AFTER CIPP & Point Repair projects.
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Electro Scan Serwces Completes 15,368 LF

e WAV,
L a e

D™ 4 - o'~,.'

Worst10 | 2,205 114 178.49 257,026
Total 82 15,368 218.15 314,136

Percent 1 _4% 49% ?2% 82%

Conducted over a five-day period in
December 2016, Electro Scan’s survey of
eighty-two (82) sewer mains or 15,368
linear feet, found a total of 232 defect lo-
cations contributing an estimated 218.15
gallons per minute (GPM) of defect flow
or 314,136 gallons per day (GPD).

More importantly, the ten (10) worst
sewer mains contributed eighty-two per-
cent (82%) of the total defect flow rate.
Over 612,000 data points were captured
as part of the Critical Sewers® cloud
application.

William Scalf, Jr. PE, Director,
Katie Beard, PE, Water Quality En-
gineer, Robert Peterson, PE, Deputy
Director of Collections, for the City of
Frankfort, knew they had a problem, but
finding the specific sewer mains contrib-
uting the most infiltration was elusive
until Electro Scan was able to identify
the 10 worst mains for further investiga-
tion and rehabilitation decision-making.

Infrastructure Profile

|57-520
5610 - 5609
5-20 - 5609
5-702 - 5703
5-730 - 5-33
5705 - 5-704
5-1241 - 51243
5611 - 5610
5-605 - 5604
5601 - 5600

Miles of Sewer Main 248.6
Miles of Gravity Main 222.5
Miles of Force Main 26.1
Miles of Combined Sewers 20
Number of Manholes 5,944
Number of Pump Stations 49
Treatment Plant Capacity (MGD) 9.9

How Does Electro Scanning Inspection Compare to Closed-Circuit Television Inspection?

| DEFECT CURRENT  mainiine I0 57-520  Pipe 1D 5-7-5-20 Diameter §inches  Pipe Type' VCP  Soil Type:  Ground Condition | GPM SUMMARY |
w Thirty (30) Defects Identified By Electro Scan Compared to Seven (7) By CCTV e LS B.120
; , Moderate | 10.700
. v CCTV from Upstream & Downstream [ serere 1237120
s V Manhole. Compared to Single Electro B [TowmiGri |63.540
Scan Survey. GFD 72074
" . : ! mtm GPD IDM ;
OK{.p....}....8 . _ | | sou [ [Minor % :ﬁ]EE%
0 10 20 30 40 50 60 mn a0 90 100 110 120 130 140 150 160 1o 180 190 200 210 220 230 240 Moderale % bk
Distance {ft)
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DATA RICH DELIVERABLES -

City Staff Received Individual Reports For All Eighty-Two (82) Sewer Malns Includlng

For each project, Electro Scan provides a data rich
portfoho of in: ormatlon with unsurpassed user-friendly
reports that comgare Ignor inspection work. Let us or
one of our Certified Data Providers re-do your latest re-

habilitation plans using Innovyze’s InfoMaster or GIS.

Electro Scan
Project Report

City of Frankfort
Heri’rclge & Prevention Park I/I Project
REPORT DELIVERED: 12/28/2014

a
electro
scan

Field Work End Date: Thurs. 12/22/2016; Report Date: Wed. 12/28/2016

Summary ES Defect Flow Report | Pipe Type | Daily Production | ES v CCTV Ranked By Defect Flow | ES v CCTV Ranked by TV Rating | ES v CCTV Ranked by TV Infil

Large Diameter Assessment To Locate & Measure Leaks in GPM

Continued From Page 1

“We needed to make our code extreme-
smart and able to interpret tens of
usands of data points in a matter of
seconds,” continued Hansen, “deliver-
ing a GPM estimate within minutes of
completing any survey.”

Hansen should know. As former
Founder of Hansen Software, sold to
Infor Global for $100 million in 2007,
Hansen has developed solutions to
capture every major pipeline condition
assessment technique since 1983. “This

electrd'scan inc.
Next Generation in Water Lllll Detoction

represents a new day for assessing large
diameter pipes,” continued Hansen.
“Whether a high density plastic, cured-
in-place, reinforced concrete, clay, or
fiberglass pipe, our service is recom-
mended for new pipe acceptance at
installation, repair, and rehabilitation.”

2017/2018 budgets should plan on a
$10-$25 per foot%asw service charge,
with mobilization, difficult access,

and reporting, separately priced. Call

Next Generation |

- Water!
&

Asses_:s ment

|Transmission Lines

Meter Leaks

=
! %Large iameter
a Interceptors

Voltage Source Electro Scan
with Amp Meter Mobile Inspectlon
P latform

Grounding
Source

Electrical
Current Return
Path Through
Ground

Large Diameter Survey Field Operation

to learn how to sole source bid your
project this year. 7
T { Mains
‘ Service &Pj 3
| Laterals /* oy
} x}‘/ '_: > )
> —
angarysgwer
and International Patents Pending. Stgm:water

Wastewater Collection Inspection Probes By Pipe Diameter

3" to 6” 6" to 30” 24" to 66"
76mm to 150mm 150mm to 800mm 6OUme: to 1650mm

Electro Scan Probe Emitting
Focused Electrical AC Field §
(High Frequency, Low Voltage)
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IIIElectro Scan Finds 69% of

CIPP Have Defects That Leak &

Projects completed between January 1
and December 31, 2016 have shown that
sixty-nine percent (69%) of Cured-In-Place
Pipe (CIPP) lining had defects. While
representing an improvement in the overall
inspection of CIPP liners, results show an
increase in the percent of liners experiencing
more than 10 and 20 Gallons Per Minute
(GPM) of defect flow, in many cases leaking
more than pre-rehabilitation levels.

A surprise to many that have long relied on
trenchless lining to repair, rehabilitate, and
renew sewer and water mains and laterals
2016 results confirm previous findings
by Ken Kerri, Ph.D., PE., that led him to
recommend Electro Scanning Inspection for
both pre- and post-rehabilitation, published
in the 7th Edition, Volume 1 Operatlon
and Maintenance of Wastewater Collection
Systems manual.

RECOMMENDED BID STANDARD FOR REHABILITATION ACCEPTANCE

Agencies are recommended to require Contractors to deliver a Maximum Leakage Acceptance
Rate not to exceed 100 Gallons Per Day Per Inch Diameter Mile (GPD/IDM).

Assuming an 8” Cured-In-Place Pipe (CIPP), the Allowable Leakage Rate for a 100ft, 8in Diame-
ter Pipe Divided by 5,280ft, representing 0.151515 gallons per foot.

Computation,
=0.151515

Divided By 1440 minutes per day
=0.00010522 gallons/foot/minute
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Computation (Continued)

=0.00010522 or G/F/M x 300ft Sewer Main
= 0.03156 Gallons Per Minute

= 45.5 Gallons Per Day

EPA Consent Decree
account for a significa

the annual spend in the U.S. municipal

wastewater CIPP ma

Electro Scanning Inspection | Twete |

. . Months Life to Date
For CIPP Certification & Acceptance 2016 | 2011-2016
CIPP Liners with ZERO Defect Flow (Leak-Free) 31% 24%
Defect Flow By Severity
More than 1 GPM 57% 62%
More than 2 GPM 46% 51%
More than 3 GPM 43% 46%
More than 4 GPM 40% 43%
More than 5 GPM 39% 39%
More than 10 GPM More Leakage Than Pre-CIPP RYAZ 31%
More than 20 GPM More Leakage Than Pre-CIPP 21% 19%

Source: Electro Scan Inc,, CriticalSewerse Cloud Application, December 31, 2016.

e EPA Consent Decrees

CIPP Bid Opportunities
"~ $23 million to $159.2 million

$17 million to $22.9 million

$8 million to $16.9 million

$5.1 million to $7.9 million

$3 million to $5.09 million

$2 million to $2.9 million
1 $500,000 to $1.9 million
B 599,999 and Less

mandates
nt portion of

rket.

Common CIPP Defects Not Seen

Make Sure You Use Electro Scan to Find Your Contractor’s ‘Dirty Dozen’ Typical Defects Missed by CCTV Insp

ion!

ByCCTV

1 Post CIPP, Bad Service Reconnection. HeavyRools

2. Post- CIPP Bad Service Reconnection. Infiltration.

ess Than 16 Montl‘is-lg
Recognized Company With

9. Defective Epoxy.

Critical Sewer & Water Chronicles « February 2017

10. Mis-Reported Bad Reconnectlon Same Leak, 4 years running.

Rely on CCTV to Certify CIPP & Likely Accept Moderate-to-Severe Leaks

entire Post-CIPP

email: info@electroscan.com

3 Wnnkles TheyMayLeak' 4. Accelerant Bums Called Out As ‘Discolored’ But Leaks.

Electro Scanning
Inspection is like

performing an eye
dropper test on your
iner
—only faster and
cheaper.

8. Unreported Equipment Damage.

7. 0vercook|ng of CIPP Llner ‘

11. Annular Space. 12. Bad Sectional Spot Repair.

website: www.electroscan.com



San Francisco Specifies Focused Electrode Leak

CITY AND COUNTY OF SAN FRANCISCO
PUBLIC UTILITIES COMMISSION
WASTEWATER ENTERPRISE

Various Locations Sewer Replacement No.2
Contract No. WW-633
December 2016 Page 3333 00-14

“ontractor shall perform a FELL inspection ofall ~ — Follow the FELL Inspection practices outlined

six (6) inch diameter up to and including thirty (30) in the Seventh Edition of the Operations and

inch diameter mainline sewers and culverts that Maintenance of Wastewater Collection Systems

have been installed, repaired, grouted, or lined. The Manualépublished by the Office of Water Pro-

gurpqse of the FELL Inspection (“Inspection”) will ams, California State University Sacramento,
e to identify all potential leaking defects as accu- alifornia.

rately, efficiently, and as quickly as possible.

A = P

#% 1. City of Frankfort, KY
# 2. City of Roseville, CA

Public Works, CA

Within the same day of the scan being performed,

the Contractor shallyupload the scan files to the

City’s Critical Sewers cloud platform via the

Ee—ass1@ed registration code for the FELL
spection software application.

The contractor shall:

— Furnish all necessary labor, equipment, materi-
als, services, and incidentals required to record
inspection by means of FELL technology in
newly installed and rehabilitated gravity sewer
line sections from manhole to manhole.

Files shall include:

* The City’s asset number system to identify
the assets being inspected.

¢ Date of Inspection.

* Location of Inspection.

* Pipeline size, type, and overall length.

The results of the FELL inspection will be
reviewed on CriticalSewers® by the City Rep-
resentative. Individual leaks calculated to have
the potential to be in excess of 0.05 Gallons ger
Minute, and/or pipelines exceeding a total 0.20
gallons per minute shall be repaired by the con-
tractor prior to final acceptance. Post processing
GPM calculation shall be done to the results
on the city’s Critical Sewers platform and will
be done assuming a theoretical variable of one
(1) foot of ffrroun water head pressure over the
entire pipe length.

— Inspect one sewer line section (i.e. manhole to
manhole) at a time. Flow within the section is
irrelevant except within the area of the inspection
probe, which will be 100 percent flooded using
reclaimed water to within three (3) feet of the
probe in both directions. Precautions shall be
taken by the contractor to prevent flooding of
properties connected to the sewer system and
those properties adjacent to or in the general
vicinity of the inspection.

Pull the probe through the line a uniform rate in
compliance with operator discretion. The rate of
inspection should not be greater than 60 feet per
minute, and the rate should not exceed the capabil-
ity of encapsulating the probe with water.

— Comply with ASTM F2550-13 Standard

! - { Leaks determined to be excessive by the
Practice for Locating Leaks in Sewer Pipes by

ng, ) City Representative shall be repaired by the
Measuring the Variation of Electric Current contractor at no cost to the City prior to final

Flow Through the Pipe Wall. acceptance.
NOTE: SFPUC Contract No. WW-633 had estimated cost of $7.3 million Due Date: 1/12/2017.

Location To Certify $10 Million Wastewater Proj

Recent Public Bids Specifying i
Electro Scan to Certify Pipes

|/ 3. Knowvile Utiities Board, TN
4. San Francisco Department of

o

——

..more coming!

NOTE: SFDPW Contract No. 2501J, University Street and Sunnydale Avenue Pavement
Renovation & Sewer Replacement had estimated cost of $2.4 million, Due Date: 1/18/2017.

CIPP Specification Updated to Adopt Electro Scanning

Inspection to Certify & Accept Contractor’s Performance

Acceptance testing and certification of all repairs, relining, and renewal, shall be performed using electro scanning inspection and shall be performed by an independent third-par-
ty contractor experienced in the use of the electro scanning system, in accordance with the MAINTENANCE AND OPERATION OF WASTEWATER COLLECTION SYSTEMS, Volume
1, Seventh Edition, 2015, ISBN 978-1-59371-066-8 and ASTM F2550, Standard Practice for Locating Leaks in Sewer Pipes By Measuring the Variation of Electric Current Flow
Through the Pipe Wall. The City shall select (and pay for the services of) the independent 3rd party contractor to conduct this pre and post testing.

The electro scanning inspection test shall be conducted on one hundred percent (100%) of the total linear footage of mainline pipe, including a Pre-CIPP and Post-CIPP survey,
with all results available to the City immediately following the test completion. Testing shall be performed on all non-conductive lined and host pipes, including but not limited
to, Asbestos Cement Pipe, Brick, Cement Mortar Lined Ductile Iron or Steel Pipe, Ceramic Epoxy, Clay, Concrete, Fiberglass Pipe, High-Density Polyethylene Pipe, Polyvinyl
Chloride Pipe, Reinforced Concrete Pipe, and Vitrified Clay Pipe, among others.

The following limits shall be used to determine the significance of detected defects.

e Defects below the “Small Threshold” (<100 mA) are considered acceptable, but may be eligible for investigation at no cost to City. This excludes anomalies detected at the beginning and end
of pipe at manholes.

*  Defects above the “Small Threshold” >100 mA, will be initially considered “‘unacceptable.” Defects need to be further investigated and reviewed. If deemed unacceptable, the pipe will be
failed.

*  Defects that occur at the beginning and end of a lined pipe, where the probe is exiting or entering a manhole, will not be the responsibility of the Contractor and will be accepted by City.

»  Ifno lateral connection rehabilitation will take place, contractor will not be held liable for any anomalies detected at lateral reinstatements. However, lateral reinstatements must be performed to
City specification.

¢ City will have full access to all automatically recorded testing conditions via a cloud-based portal and will be verifying all tests are being performed within the manufacturer’s recommended
parameters. All scans must be performed within the following testing parameters:

1. Pipe must be fully surcharged with water at the location of the probe to ensure a full 360-degree inspection of the pipe. This
can be achieved in whatever means the Contractor chooses, but City and manufacturer recommend using a Shdutlﬁr unnel Plug
oﬁr Cogfr,ninlcolnjunction with a hydraulic jet truck or ponabfe jetter. If chosen, probe must remain a minimum of three (3) feet _

om el plug. B/

2. Total Current readings must be a MINIMUM of 2800mA when probe is in a concrete manhole when starting the scan, and
must not drop below 1000 mA after entering the lined pipe.

3. Probe speed must range from 30-60 feet per minute.

4. All pipecs with Defects above the “Small Threshold” shall be retested after Contractor has addressed the defect at no additional
cost to City.

5. The Electro Scan Contractor shall provide same day fully analyzed results to both the Contractor and City represen-
tative within 1 hour of testing each section of pipe via uploading each scan to the City’s licensed viewin%p]qtfom.
I\ﬁOTE: Contractor will not have any access to the City’s viewing platform to maintain independent testing and certification of
all tests. -

Contact Electro Scan for
Sample Specifications in
Microsoft Word format.

© ASTM F2550-13 Standard Practice for

e

CIPP-Related ASTM Standards

ASTM D543 Test Method for Resistance
of Plastics to Chemical Reagents

ASTM D638 Test Method for Tensile
Properties of Plastics

ASTM D790 Flexural Properties of Un-
reinforced and Reinforced Plastics and
Electrical Insulating Materials

ASTM D883 Definitions and Terms
Relating to Plastics

ASTM D1600 Abbreviations, Acronyms,
and Codes for Terms Relating to Plastics

ASTM F412 Definitions of Terms Relat-
ing to Plastic Piping Systems

ASTM F1216 Rehabilitation of Existing
Pipelines and Conduits by Inversion and
Curing of a Resin Impregnated Tube

Locating Leaks in Sewer Pipes By Mea-
suring the Variation of Electric Current
Flow Through the Pipe Wall

Electro Scan Te

Topping the list for most difficult sew- :
er mains to inspect are sewer siphons.

While CCTV inspection requires
lines to be bypassed and sonar may
be used to determine debris or sedi-
mentation levels, neither are useful
to locate or measure the severity of
leaking joints, cracks, or openings to
ground that may be found — especial-
ly if pipe walls are darker colors.

Included in his earliest drafts of his
Electro Scanning Inspection Chapter/
Lesson, in the 7th Edition, Volume 1,
Wastewater Collection O&M man-
ual, Ken Kerri, Ph.D., PE., recom-
mended the use of Electro Scanning
Inspection, in place of CCTV In-
spection or Sonar devices.

Not limited to low flow pipes or
light debris, Electro Scan’s probe
can easily navigate bends, turns, and
surcharged pipes, to deliver fast, ac-

Siphons, sometimes called de- [ _
curate defect locations and severity.

pressed sewers or sags, allow waste-
water to flow through a pipe under
low lying areas or obstructions such
as highways, creeks, rivers, utilities,
or other obstructions, where gravity
flow is impossible.

Typical Sewer Siphon

AETIRY LACPC lay
MO0 P eaist sower

In addition to the tendency for low
lying piping to be surcharged, almost
on a continuous basis, normal debris,
including sand, grit, and gravel, is
often built-up at the bottom.

AB?EIB
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sting Recommended for Siphons

The Next Generation in Pipe Condition Assessment



Adding Electro Scan to TV Truck

JOB SITE PREPARATION EQUIPMENT SET-UP

1. Job Planning 2. Traffic Control 3.CCTV to Electro Scan 4. Grounding Reel

5. Mainline Console 6. Upstream Prep

f\ . ‘" " B— electro'scan
& 2
=y .

lag '

7. Downstream Prep 8. Retrieve let Hose

9. Attach Funnel Plug 10. Jet Truck Operation

a. Map Book a. Deploy Safety Cones a. Shut Down CCTV System

=K

b. Switch CCTV to Electro Scan

b. Jet Hose to Upstream MH b. Attach Funnel Plug b. Stop Funnel 6” into Pipe

g

b. Map Sheet Review |

[c. System Options

¢. Attach to Probe c. Turn on Water

€. ES-620 Field Guide |

E3

d. Operator Logon

electra’scan’

ES-E20 for
Sewer Mains ™

User Guide

e, Sewer Agenc)

Assorted
Funnel Cone
Configurations

] G W N AR = A ILL Sy
Grounding Rod | ) ; e eleclmstaﬂ

Basic
Funnel Cone
Kites and %/ . ' (g 3 B  Probe ,,
Dragging ‘2 4 ‘ A By -
Parachutes ; , A v

Available sizes from 6 to 15in (150-400mm)

Retrofit Your CCTV Truck to Find Defects

i e

'Scanwith LeadingyAmeFican

Ciritical Sewer & Water Chronicles « February 2017 email: info@electroscan.com

website: www.electroscan.com



Recommended by

In accordance with 7th Edition, Vol. 1, Operati

ELECTRO SCANNING

O&M

Manua

and M

|, pages 231-257

Y

GEAR REMOVAL & CLEAN-UP

REPORTING

11. Position Probe

12. Final Checks

electro scan

13. Key Indicators 14. "Live" Scanning

15. Completed Scan

16. Gear Removal

Electro Scan Finds Defects
And Points of Infiltration
That That CCTV Cannot.

17. Clean-Up

18. Cloud Reporting

_:\\
Critical Sewers®

a. Connection Check

la

a. Scan [In Process

a. Raw Defect

Shows Operator that scan is being recorded. Provides
Information on possible pipe defects.

b. Total Defect

a. Stop Retraction When
Funnel in Downstream MH

. Clean-Up Equipment
b. Pack-Up Tools

Shows Operator that there is adequate current flowing
through the probe to obtain an effective scan. This is
impartant because the Raw Defect Current may show

low values and very little variation (good pipe) and this

2. Defect Curren!
3. Battery Volts
4. Probe Volts

& Euro

is the only way the operator can be sure that the system
is running properly.

. Water Height

Asked ‘why’ Ken Kerri wanted

to write the new chapter on
Electro Scanning Inspection
for the 7th Edition of the O&M

manual, Ken replied “Because

you figured out how the
technology could be used by
a Sewer Operator, and since

we can't rely on CCTV to judge

which pipes to fix first.”

Shows Operator that the pipe is full at the probe

lacation and that the pipe is not averfull. If the water
height is too low then a scan of the complete pipe is not
obtained. If the water height is too large there is a risk
that houses will be flooded.

b. Carefully Pull Probe
Into Downstream Manhole

¢, Unhook Funnel Plug.
from Rope

a. www.CriticalSewers.com

|

b. Data Display; Subject
To Licensing

c. Data Integrity

WS 2 & oot e dnd Vst |
Shows Operator that Probe is moving at a speed that
enables the system to collect data every 10mm (0.394
inch). Plotted data represents distance {i.e. Data
separation) between each defect current measurement.
If the speed it too fast, the scan looses data fidelity (i.e.
integrity) and will miss pipe defects. If the speed is too
slow then too much time is taken to carry out the scan.

d. Pull Probe & Rope Back
Through Pipe

Don'’t let your wastewater collection
agency get left behind in adopting new
guidelines for Pre- and Post-Rehabilita-
tion Condition Assessment. The new 7th
Edition, Volume 1, with its standalone
chapter on Electro Scanning Inspection,

b, GPM for Advanced Data
Management Only

Electro Scan Inspection

Pﬁgaﬁ;[V‘Vans!

US +1 916 779 0660 UK +44 (0) 20 7692 8729 GERMANY +49 69 6655 4132 AUSTRALIA +61 3 8609 1246

dramatically changes how to assess,
prioritize, and certify repairs.

Seventh Edition, 2015

Y
Operation and Maintenance of foday!

I_l_aﬂm:ler Collection Svsng!!

y Sixth Edition, 2003
Field Study Trainin:

Make sure you can
tell a citizen’s lawyer,
municipal bond hold-
ers, and city insurance

WAITR e
om

carrier that'your sewer utility has adopted the
latest recommended guidelines to inspect,
rate, fix, and certify your pipeline rehabil-

itation program.

~ Add to your
O 2017/18 budget

CCTV Retrofit Cost
$130,000 - $210,000

Range depends
2. # Field & Offi

CUSTOMIZED BUDG
- Or -

1. CCTV Manufacturer
3. Annual Support Plan

on...

ce Users

CONTACT ELECTRO SCAN FOR A

ET QUOTE

A SERVICES QUOTE TO CERTIFY YOUR
NEXT LINING PROJECT AS LEAK-FREE

The Next Generation in Pipe Condition Assessment
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EPA Region 3 Township Managing 120-Miles of Sewer
Finds Ten Year Old CIPP In Worse Condition Than VCP

Pipe Material Pipe Length Total Defect Locations Gallons Per Minute Gallons Per Day
LP004-LP003 VCP 332.7 61 18.24 26,266
LP003-LP002 CIPP 344.3 8 52.45 75,528
TOTAL 677.0 69 70.69 101,794

Managing a 120-mile sewer net-
work, with 3,000 manholes and 6
pump stations, this PA-based town-
ship experiences an average flow
of 5,800,000 GPD, that may double
during wet weather events.

In November 2016, Electro Scan
Services conducted a field demonstra- |
tion on the same street, evaluating one
(1) VCP and one (1) CIPP, with some
surprising results.

As shown above, Electro Scan sur-

veyed 677 linear feet of pipe, finding & Buyel' Bewal' e &

69 individual defect locations con- Two out of five bidders for a recent 53,817 LF
tributing an estimated 70.69 gallons CIPP project in Region 3 priced Post-CIPP

per minute (GPM) of defect flow or CCTV Inspection at $0.01! That's right, 1 cent a
101,794 gallons per day (GPD). foot! | guess you get what you pay for.

All work was completed in accor-
dance with the Seventh Edition,
Volume 1, of the Operations and

“We have continued to accept the shortcomings of CCTV inspection since the 1950s,” states Mark Grabowski, Electro
Scan Vice President. “The only difference today is that we see the shortcomings of CCTV inspection in higher resolution.”

Maintenance of Wastewater Collec- =" g — —
tion Systems manual, with all loca- | :

tions accurate to within 1 cm (0.4 in) . !7 : M i A .
and £30% accuracy of its defect flow  [serees commeur oroo it e it st screc s sren s tonson T e —————

calculations which assume a 1ft head = c = S - C e
and 1% pipe gradient. i : V P e ';-'f I P P

i b g m - e o 58

All reporting was prepared in accor- S S0 “ )

dance with ASTM F2550-13, Stan-  Vitrified Clay Pipe: 18. 24 GPM Defect Flow Cured-In-Place Pipe: 52 45 GPM Defect Flow
dard Practice for Locating Leaks in ~ VCP had a total of 61 defects which contributed an Electro Scan identified 8 defect locations in this ten year
Sewer Pipes By Measuring the Varia- estimated 18.24 GPM or 26,266 GPD, with the 10 worst ~ old relined pipe, with the majority of defect flow coming
tion of Electric Current Flow Through defects contributing 47% of defect flow. Defect spacing from bad service reinstatements. Fewer, but larger, defects
the Pipe Wall. shows a pathway to the soil at almost every joint. result in a 52.45 GPM or 75,528 GPD defect flow rate.

“Why Did My City Purchase a New Electro Scan Van?”

Field Production of 2,000-to-4,000 Ft/Day, More

, oo Retrofit Your CCTV Van
1 A \ (o . With a New Electro i

q g I B -1
Bicr o electro scaninc. Scan Dedicated Reel | ||
: The Next Generation in Sewer Copdition Assessment 1

www.ElectroScan.com

Cory Peters, Electro Scan

“We put a lot of tendr lovm care into all the Electro 4 Projec Engineer, shons
Scan Vans we build or retrofit - delivered with or customized addiition.

without a kegerator.”
Mark Grabowski, VP and General Manager, Electro Scan Inc.

Ciritical Sewer & Water Chronicles « February 2017 email: info@electroscan.com website: www.electroscan.com



CIPP Contractors Undergo Electro Sc:::mningllE
Pre-CertlﬁcatlonTlng, Pnor to New Contracts

CIPP Electro Scan Tests
Show Lining Defects  §
At Northern California )
Sewer Agency g

—

CIPP contractors are finally /
getting the message — get ready for iy
more stringent acceptance stan- \
dards for cured-in-place pipe.

He

Already working with European
lining manufacturers and contrac-
tors, North American CIPP con-
tractors and suppliers have contact-
ed Sacramento-based Electro Scan
Inc. to contract with the company’s
services division to undergo sample
testing on liners, in most cases al- ¢
ready installed for other cities, that
have less stringent requirements,
like visual inspection, to approve
and accept trenchless rehabilita-
tion.

With the condition of not disclos-

ine Electro S lts ¢ A m Length of Pipe | Total Defect Locations Gallons Per Minute Gallons Per Day
ing Electro Scan results to curren

test agencies, Contractors most | ciPP | éinches | 368feet | | 41.61 | 59,918 |
often want to see both Pre- and |

DEFECTS | % OF DEFECT LENGTHS 1 GPM SUMMARY | DIAMETER & DISTANCE | OPERATOR INFO |
Post-CIPP assessments. T 107 - |
Small Iu 000200 odoras— 1350 8
I Severe 40.000
B i d i d f Hedom ‘ l Lo g?nl s 59,978 ) :
Cific locations and severity of = I o S —
specific locations and severity o —
p y S LD g:f;?:‘; x :;7(;?% ['] 50 100 150 200 250 300 350 1NG2Z016 \ZB::::‘ | |m::':25‘;';3m |

pre-existing defects, Contractors
can quickly see where it must o0

Display Total Cumrant:

Project Summary

successfully line a pipe in order to R
achieve a Zero Defect Flow Rating. | = |  Contractor Recently Was Selected By Another City, Requiring
E ‘Low Voltage Conductivity’ as New CIPP Acceptance Standard.
- s * Contractor Wanted to Test Its Liner Before ‘Other’ Contract.
| » Contractor Was Working At Another City, Only Requiring
U CCTV for Acceptance, and Asked Electro Scan to Test.

3 2000 —

LI

Several Major Defects Found at Service Re-Connections.

Smaller Liner Defects Showed Bad Liner From Overcooking.
Contractor to increase resin mixture on Electro Scan project.
City Inspectors on Current Job Site “APPROVED” This CIPP

1500

1000

--Liner-Based on CCTV-Inspection, Without ‘Seeing" Defects. ™
ol | _sm
« For conservatism, defects below 100mA are not given a o

separate GPM Defect Flow, but may indicate liner flaws.

L \ Ll I

180.5 181.0 1815 1820 1825 183.0 1835 1840 1845 1850 1855 185.0 1865 187.0 1875 188.0 1885 189.0 1895 190.0 1905 191.0 1915 192.0

Defoct Grade Defect Start (ft) B Defect End {ft) Length (ff) GPM % of GPM GPD GPDADM
4.38 5.19 0.81 10.00 24.03% 14,400 34,420
3478 35,57 0.78 10.00 24,03% 14,400 34,420
132,14 133.01 0.86 10,00 24,03% 14,400 34,420
185.48 186,53 0.06 0.16 0.36% 216 516
26067 251.42 0.76 10.00 24.03% 14,400 34,420
267.30 267.32 0.03 0.08 0.19% 1156 275
M 358.71 358.91 0.20 1.38 CRcry, We— 1,987 4,750

Map  Satellite

US +1 916 779 0660 UK +44 (0) 20 7692 8729 GERMANY +49 69 6655 4132 AUSTRALIA +61 3 8609 1246 The Next Generation in Pipe Condition Assessment
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Risk Assessment Using Electro Scan

Replaces CCTV for Better Decision Maklng
Recent Engineering Reports Worth a Second Look By Certified Electro Sca
Data Providers As Visual Inspectlon Found to Recognlze Only 1 in 10 Defects

Innovyze Asset Mgmt
Prioritization User
Group Meeting Unveils
Electro Scan Technology

If you or your consulting engineer
relies on visual Closed-Circuit Televi-
sion (CCTV) inspection, your agency
may be fixing the wrong pipe. Even
worse, you may be accepting new or
rehabilitated pipes as leak-free that
could be leaking the same or more than
before repair.

Those are the undisputed findings
of leading water and sewer utilities,
consulting engineers, and educators
that are upgrading their rehabilitation
selection recommendations and certifi-
cations to Electro Scanning Inspection.

Condition Assessment - Gravity Main 201454201455
Survey MOt pee_stn - Capian Fesct

| Dndects [ Connections.  [-] Continuous rah Flonan

Upsweam Manhole 201454

e

“CCTV compromises isk of failure’ calculations and is often the leading cause of misapplication of scarce CAPEX.”

Chuck Hansen. Chairman & Founder, Electro Scan Inc.
Former Chairman & Founder, Hansen Information Technologies Inc.

CCTV Data Electro Scan sulic Flow
Age Siruchral Critical ing Monitaring
Defects Sewers Resuls Peak I&]
r h.v4 a "4 "4 p "4
‘ Age Score ’ oo
1-10) o
110y
r’/ﬂ\ R J
bogra)
1/
\. "
\mf
P

e Likelihood of Multiple
oM | Calculation Options

Failure

vy Distarvce b
Pen Trafie rtoce Woer
Diarmeter Easerment o Slom
& Land Use Drars

And, a key decision support tool has
been Electro Scan’s integration with
the Innovyze® InfoMaster for Sewer
product.

Recommended to assess and certify pre-
and post-rehabilitated pipes, a new chapter
was recently added on Electro Scanning
Inspection to the industry’s leading train-
ing manual, Operation and Maintenance of
Wastewater Collection Systems, Seventh
Edition, Volume One (2015), in accordance
with ASTM F2550.

Calculation
of Risk

Comen - Hgh
Trow
Conseq - Modum High

G Moo

“We are delighted to integrate our
game changing pipe condition assess-
ment solution with the leading busi-
ness analytics solution for the waste-
water industry,” states Chuck Hansen,
CEO, Electro Scan Inc.

Electro Scan’s Critical Sewers® cloud
application allows for up-to-the-minute
monitoring of sewer evalclilations , lining
projects, point repairs, and new construction
projects, while crews are still in the field.

Clients can identify pipe-specific

InfoMaster’

Risk Class Capital Action

Standard Priority in CIP / Biannual Operational
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« Community Relations Other

POST-REHABILITATION CERTIFICATION
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_ POST-CIPP

nap| 10
004 Jaons 1

AL Frequency
Medium Low Priority in Cl:réqlui;\nsc;lears Operational
Low 1in 10 Years Operational Frequency
Negligible Wait for a problem to arise

problems before rehabilitation project
acceptance.

Wirelessly transmitted to the Com-
pany’s award winning cloud application,
defect flows are reported in minutes and
incorporated into Inno InfoMaster®
for Sewer product for display and analysis.

Since Electro Scan’s advanced low
voltage conductivity technology does
not rely on operator interpretation,
third-party data analysis, or indepen-
dent judgment, a key advantage s its

criticalsewerso®

ability to automatically provide specif-
ic location, size, and estimated flow for
each defect and total pipe.

Customers wishing to utilize Electro
Scan’s decision support data must be
licensed users of Innovyze® InfoMas-
ter® for Sewer and Electro Scan’s
Critical Sewers® cloud application, in-
cluding associated integration module.
Once data is accessible, Electro Scan
defect flows may be highlighted by
location and severity by Innovyze®
InfoMaster for Sewer.

After 1 Million CCTV Inspections, Chuck Hansen Recommends A Better Way

“No one was ever happy using CCTV inspections to rank and 1?1‘101’1—
tize critical sewers,” says Chuck Hansen, former Chairman and Founder

oper of some of the most

of Hansen Information Technologies and devel

comprehensive models for sewer rehabilitation, “but it was the best
thing we had at the time. But, Electro Scan’s Defect Flow has re-written
models to dramatically improve pre- and post-assessment.”

Upgraded Likelihood of Failure Model

Likelihood Score
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Contact Electro Scan Inc. for certified engineering firms to re-tool your model.
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and prioritize rehabilitation.
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(Above) Screens from eariyegertsysﬂem (1990) developed by Chuck Hansen using CCTV inspection data to recommend
ys Hansen,"It's time to take bolder action usin

Scan, to accurately find & fix our plpellnes Otherwise we're going to spend more money to fix the same pipe that
was misdiagnosed by legacy CCTV inspection.”

lntelllgent -machine data, like Electro

website: www.electroscan.com




Smart Cities Limit Use of CCTV Due to Major Drawbacks.

G Reliance on Dry Weather Pipes

A key reason for curtailing CCTV
inspection is that it is primarily used
during dry weather conditions — when
pipes are less likely to leak.

P capitation

e Pipe Half Full or Half Empty?

TV cameras are not effective in full
or half-full pipes, missing any defects
below the waterline.

Hoo

e Fats, Oil, and Grease

While grease is a frequent call out for cer-

tified TV operators, it o%en disguises struc-

tural problems that may only be assessed if

the pipe is thoroughly cleaned.
r ¥ e TR

e
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° Roots

Representing a clear pathway between
the inside of a pipe and surrounding ground,
roots are an obvious potential source of
infiltration, yet national coding standards
recommenc?, that operators rate the level
of roots, and not identify or measure the
potential defect flow resulting from roots.

‘: 5 \.

e Encrustations

Often referred to as self-healing
defects — at last check encrustations are
still not an approved rehab method —
encrustations can harden and cover-up
cracks and fissures to the point of pass-
ing some pressure tests; but its non-con-
ductive feature still can be positively
passed through to determine the location
and size of a potential defect flow.
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Same Code, Different Defects

A corollary for using different codes
indicating the same defect, is finding
that TV operators frequently use the
same codes to describe different de-
fects. As confirmed in the EPA/WERF
sponsored study in Milwaukee, Wis-
consin, it was found that certified TV
operators frequently used the same code
for widely different defects, creating
highly questionable Overall Pipe Rating
Index (((])PRI metrics frequent{)y used to
determine rehabilitation priorities.

If Your Agency or Consulting Engineer Relies on C
You Are Likely Fixing the Wrong Pipe & Accepting Moderate-to-Severe Liner Defects

US +1 916 779 0660 UK +44 (0) 20 7692 8729 GERMANY +49 69 6655 4132 AUSTRALIA +61 3 8609 1246

Different Codes, Same Defect

It is unfortunate, but true: train and certify
two TV operators on the same day, using the
same course instructor, utilizing the same
materials (i.e. videos, photogra(f)hs, etc.), test
both usin% the same video, and you may
get completely different interpretations of
defects, not to mention a different number
of defects. It’s human nature and has been
studied extensively, as shown below.

16%
[

Different condition 8
classification 290/0\
Same condition classification, }
different protocol % /
Same condition classification, ~

same protocol

CCTV isan error-prone
condition assess-
ment tool having a
considerable potential
for making the wrong
decisions on rehabili-
tation scheduling and
development of
rehabilitation
strategies.

Studies confirm that
CCTV isnot reliable.

In a 2006 study of paral-
lel TV inspections of

307 sewer mains, only

49 or 16% of partici-
pants had the same
condition assessment 44

classification. 2% 90
2 3
. - ;

L i y
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Differences in CCTV condition classification of 307

sewer reaches after parallel inspections (Miiller, 2006).
The introduction of Electro Scan

has not only shed light on defects not
found by television inspection, but also
highlights why CCTV 1nspection is
not recommended to cer’tiny post-CIPP
rehabilitation.

Can’t Record What You Don’t See

CCTV is not good at assessing the
condition of pipe joints, primarily due to
the basic design of joints. No matter how
close an operator zooms into the surface
of a joint, there is no possible way to
assess the integrity or remaining useful
life of the mortar. That is, unless pressure
testing the joint or using Electro Scan.

e Silt

Siltisa danéerous thing to find in
a sewer as it oftentimes represents the
liquefaction of bedding surrounding a pipe
that may indicate the early start of a VOl(F
-- a warning to all sewer utilities that have
an over-reliance on vac trucks to routinely
remove silt. But while TV cameras cannot
see through silt on the bottom of a pipe,
Electro Scan can. When wet, silt is a con-
ductive material, allowing Electro Scan’s
low voltage current to go right through silt
to find de%ects where leaks can occur.

Finding Excessive Levels of Silt, Combined
With Large Electro Scan Leak Locations,
Indicate Location of Possible Voids.

Clean v. Dirty Pipe Assessments

In 2010, the EPA arranged a benchmark
in Kansas City, MO to compare Electro
Scan and CCTV. While Electro Scan found
40% more defects and selected critical
pipes that were rated in good condition by a
nationally certified CCTV operator, com-
parisons were also evaluated on whether
the pipe had been cleaned or not, prior to
evaluation. While cleaning may eliminate
fats, oils, and grease, roots, debris, and silt, it
also eliminates key evidence of water leaks.
As aresult, TV inspections in the study did
find fewer defects after cleaning, as clues to
locating leaks were removed, and therefore
more difficult to see with a camera.

@

Cracks

Unfortunately, CCTV cameras are not
able to tell the difference between a super-
ficial surface crack and a crack that goes
for the infiltration, when

cracks are blame

in reality, the unsealed joint, a few inches
away has a larger leak potential.

0

e

e ‘Favorite’ Code, Different Defects

Some operators often use ‘favorite’
codes that may or may not relate to the
same or different defects.
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Different»Codes, Same Operator

Not including data
entry, CCTV opera-
. tors may enter differ-
= ent observations on
" '.the same sewer main.

@ Repeatability
Recent studies suggest that certified TV
operators are often unable to repeat the
same CCTV observations, when evalu-
ating the same pipe at different times —
undermining development of an accurate

visual assessment of sewer mains.
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Fittings & Ferncos

Scores
° - ~
10/10/2006

CCTV cameras do not have the abilii_y
to test or validate the water tightness o
fittings or Ferncos often used in VCP
pipes, and located outside the l}zipe. The
subject of an open trench smoke testing
benchmark, Electro Scan accuratel
found defective ferncos (shown bCK)W),
missed after repeated CCTV inspections.
TR TR 7

Darkened pipe walls not only mask visual
signs of defects, but dark colors typically
absorb a camera’s lighting, further reducing
the chance of a proper inspection. Ductile
iron pipe, polyethylene, and high density
polyethylene pipes are just some of the
materials that may have darkened surfaces
that are difficult to observe and assess.

¥

completely throu(%h the pipe wall. Too often,

The Next Generation in Pipe Condition Assessment

Point Repairs

CCTV is not a reliable tool to certify
point or spot repairs. Whether com-
pleted with a trenchless or open-cut
method, CCTV is not able to see if
newly-created seams are watertight.

Q Pre-Rehabilitation Selection

Too often, a rehabilitation program is
deemed “unsuccessful” when flows are
not reduced. Unfortunately, since CCTV
cameras cannot properly assess pipes for
leakage potential, TV programs should
not be used to rank or prioritize needed
repairs, rehabilitation, or renewals.

Pipe Follure
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Missed Defects

Relying on a visual technology results in
missed defects more often than not. Smudges
on the lens, build up of debris and effluent on
pipe walls, high flows, and operator inatten-
tiveness, all contribute to missed defects. Not
to mention the most common missed source
for leaks — unsealed joints — which cameras
cannot assess.

3T

@ Infiltration

The requirement to have an emg pipe
during CCTV inspection and inability to
readily quantify openings in a pipe make
identification of “infiltration” difficult, if not
impossible. Further complicating the accurate
identification of infiltration, is the lack of any
correlation between ‘Root’ intrusions to possi-
ble defect flows — solved by Electro Scan.

I INFILTRATION
IW  Weeper 6-13
ID Dripper 6-13
IR Runner 6-13
I1G Gusher 6-13

Camera Breakdown

A multitude of moving parts coupled
with considerable heat build up while in-
side a pipe, results in a treacherous envi-
ronment for cameras and their crawlers.
As a result, breakdowns may occur for

a variety of reasons including entangle-
ments from roots & debris, getting stuck
in thick silt, or caught in a broken joint,
all contributing to compromised video
quality or an abandoned survey.
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Large British Water Utility Conducts Post-CIPP

Liner Assessment With WRc and Electro Scan

America still has a few behemoth water "t:" .
and sewer utilities, like publicly-traded j 50 UK Sewera ge Services
New York City’s Department of Environ- ¢ Ownership
mental Protection (Revenue: $3.9 Billion), 4 - s
American Water Company (Revenue: ¥ £lE| s Revenue [gREIERES ewer
$3.3 Billion), Metropolitan Water District £ls £ | , [EMillions EREMERIRN Customers km mi
of Southern California (Revenue: $1.7 Ranked By Revenue £ 2| 8| 5]£12,187.2 | $14,868.4 | 49,505,000 | 608,275 | 377,739
Billion), and Aqua America Inc. (Reve- 1 [Thames Water X 1,800.0 2,196.0 | 15,000,000 | 109,400 | 67,937
nue:$1.3 Billion). 2 |United Utilities Group Plc X 1,730.0 2,110.6 3,000,000 72,000 | 44,712
3 [Severn Trent plc X 1,506.1 1,837.4| 4,300,000 91,000 | 56,511
But, in the United Kingdom (England, 4 [scottish Water X 1,196.8 14601 | 2,460,000 50,000 | 31,050
Wales, Scotland, and Northern Ireland) 5 |Anglian Water Services Holdings | X 1,185.4 1,446.2 | 4,200,000 75931 | 47,53
sewerage and water services are concen- 6 [Yorkshire Water X 975.8 1,190.5 5,000,000 52,000 32,292
trated among only twelve companies. 7 |Northumbian Water Limited X 805.5 982.7 | 2,700,000 29,923 | 18,582
The majorty once former publicly-raded o x| || e s o (e
companies, now cpntrolle by _large hedge L 4110 |Wessex Water X 520.8 635.4 z:soozooo 34:700 21:549
funds, private equity, and pension funds, = ¢ 11 |South West Water Limited X 506.4 617.8 | 1,700,000 9,221 5,726
the British water companies have been a i L 2 |Northern Ireland Water Limited X 413.5 504.5 745,000 14,500 9,005

model for innovation and customer care. o {

In November 2016, WR¢ working with 4 p 4
Electro Scan Inc., completed its first T ’ . Anglian
Post-Rehabilitation Condition Assessment 3 ' Water
focused on Cured-In-Place Pipe £CIPP) o P
lining. As shown below, 3 out of 10 sewer <= -~
mains, rgpresenting 72m of 426m, or 17%
of post-CIPP has no registered defects.
Meaning 80% had defects, and more
importantly, 3 out of 10 sewer mains, rep-
resenting 125m of 426m, 29% of sewers,
had leakage of 10,000 liters per day of
defect flow.

MH 6701

MH 5614 } /
a0

3

Electro Scanning Inspection
represents the new polygraph or lie
detector test for CIPP contractors!

MH1102-0K | =l

WRc Project Number of Defects Liters Per Minute
Minor | Moderate | Severe
Pipe Pipe Pipe Length Defect Defect Defect | Total Defect Total
No. Mainline ID Pipe ID Material | Diameter (m) Small | Medium | Large | Total Flow Flow Flow Flow LPD
TOTAL METRICS 426 21 1 4 26 0.33 0.35 1.56 2.23 193,020]

1 8501 - 7601 8501 - 7601 CIPP 150 88 6 1 3 10} 0.07 0.15 1.56 1.76] 152,900

2 5702 -5701 5702 - 5701 CIPP 150 9 6 0 0 6 0.15 0 0 0.15 13,246

3 8502 - 8501 8502 - 8501 CIPP 150 28 1 0 1 2 0.01 0.12 0 0.13 11,175

4 561B-571B 561B - 571B CIPP 100 68 3 0 0 3 0.03 0.08 0 0.11 9,594

2 7501 - 8503 7501 - 8503 CIPP 150 32 2 0 0 2 0.03 0 0 0.03 2,889

6 6601 -6701 6601 - 6701 CIPP 150 77 1 0 0 1 0.02 0 0 0.02 1,853

7 7601 - 6601 7601 - 6601 CIPP 150 52 2 0 0 2 0.02 0 0 0.02 1,363

8 571B-5701 571B -5701 CIPP 100 17 0 0 0 4 | 0 0 0 0| 0

9 6701-5702 6701 - 5702 CIPP 150 29 0 0 0 OI 0 0 0 0| 0
10 |8503-8502 8503 - 8502 CIPP 150 26 0 0 0 OI 0 0 0 0| 0
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Climate Change Brings Prolonged Severe WeatﬁuellE

Sewer back-ups in homes and
businesses are a sewer utility’s worst
fear. But, without a way to identify
the most at-risk properties and par-
cels, managers are forced to play a
seemingly endless game of whack-a-
mole to fix sewer mains that experi-
ence the greatest infiltration rates.

Today, new tools are now avail-
able in a city’s arsenal. Able to
identify every source of infiltration
in today’s sewer mains and laterals,
Electro Scan, working in association
with the Innovyze® InfoMaster®
for Sewer product to provide better
prioritize decision-making.

Jomts

By combining the ability to pro-
vide cumulative defect flow rates
in gallons per minute and display
Electro Scan data on GIS, connected
properties, parcels, and people, most
at risk to flooding, can be identified
before the next storm, instead of
afterwards.

Call Electro Scan today for infor-
mation on how to get started.

L‘.

Cumulative GPM Defect Flow to Slmulate Potential Customer Sewer Backups
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If You're Going to Use CCTV, New Guidelines
Recommend CCTV AFTER Electro Scan Inspectlon

Unfortunately, certified opera-
tors don’t know where to look to

There was a simple reason that

ideli lace CCTV with
new guidelines replace wi el ect I'O

catalog sewer condition assess-
ment (See Page 22). But fortu-
nately, new published guidelines
recognize that Electro Scan tells
agencies precisely where defects

Electro Scanning Inspection as the
recommended tool to assess sew-
ers. People didn’t fix what they
couldn’t see, but since they con-
sistently missed 90% of defects,

scanine,

are located and their severity,
captured in an estimated GPM.

past rehabilitation, including CIPP
acceptance, could be in error.

New Sewer Condition &S ,&,‘% g

Amazon
1 A

Assessment Standard i A

Missed By Mult| le CCTV Inspectlons
Found & Measured By Electro Scan,
Confirmed By Open Trench Smoke Testlng e

* Ferncos had.not been tightened and joints fiot-properly groutedsor,seal

Yy

Recommended By
ASTM F2550-13
& 0&M Manual

o s i st P e Al A b T N A s

Scan
Defect
Reports |
e

il bt

GPD IDM
Exceeds
Allowable
Limits

Defects
By Sewer
Main

Agencies with existing CCTV trucks
can easily add Electro Scanning Inspec-
tion to operate both, interchangeably, but

Don’t delay in updating your condition
assessment program because relying on
incomplete and inaccurate visual inspec-

Validate carv . g . kP e d
CCTV Work inspection tion data means the risk of mis-prioritizing rehabilitation models and capital expen-
Orders o 4 your critical infrastructure and accepting  diture plans should be revised as soon as
rehabilitation, that in fact, may leak more ~ possible. Call Electro Scan and schedule
- . . than before you fixed it. Agencies that a small pilot project to re-look at a few of
Criical CriticalSewers® is a registered  know their network leaks, can now use the ~ your most recent CIPP liners to find leaks
Sewers trademark of Electro Scan Inc.  80:20 rule to find the 20% of the pipes that ~and defects, missed by CCTV.
Reporting are causing 80% of infiltration.

US +1 916 779 0660 UK +44 (0) 20 7692 8729 GERMANY +49 69 6655 4132 AUSTRALIA +61 3 8609 1246

The Next Generation in Pipe Condition Assessment




TLUEN A THETIIRE TE RUWTKE ORE %2 B3 5 Jradfiy
New Technology Finds Sewer Pipeline Defects Not Seen By CCTV Inspection

Electro Scan Inc. is delighted with the results ~ Using Electro Scan products since 2013,

from Japan, extending the influence of low Japanese users have benefited from their own
voltage conductivity abroad. Japanese version of the Critical Sewers®
cloud application.
Working with Japan’s most prestigious
distributor of wastewater collection products, We look forward to transition of the Japanese
Electro Scan is gaining a wide reputation for ~ wastewater industry from the exclusive use of
consistent, repeatable results. CCTV inspection to the newer and more precise
' . . low voltage conductivity technology.
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Electro Scan Expands to Gulf Countries

Focus on Water Loss ngh Groundwater, and Tidal Infiltration Drives Demand

It started out by combining a brief
vacation to the Gulf with the biennial
TRENCHLESS MIDDLE EAST Con-
ference held at Jumeirah Beach Hotel in
Dubai, UAE, 7-8 March 2015.

Attended by Chuck & Deborah Hansen,
conference meetings with a number of
companies led to follow-up discussions
with Riyadh-based International Ara-
moon Company, Ltd. (IAC).

QUWAIT

BAHRAIN

v ’ QATAR
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Rapidly expanding through the Gulf,
IAC invited Chuck Hansen to attend a
private company seminar in Abu Dhabi
m October 2016, learning more about the
challenges in the region and key players.

OMAN

SAUDI
ARABIA

“Finding the right partner is so import-

X | & ,’. 7 4
- |
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&
ant in the Gulf,” states Hansen. “While

we have so many differences, including Graciously hosted in Abu Dhabi, Manager, and David Henderson,
language, culture, and customs, I quickly  then in Qatar, by Faiz Alelweet, IAC Aramoon-Qatar, IAC Limited, Electro
saw similar issues experienced by coastal Chairman & CEO, Saad Al-Zahrani,.  Scan looks forward to upcoming trials
and desert cities in the United States, and  Vice President and Business Director,  of the Electro Scanning Inspection
other parts of the world.” Mujeeb Kasim, Business Development Technologies.
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International Aramoon Co. Ltd. “If a Pipe Leaks Electricity, It Leaks Water.”
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Bad
Resin  Cuts mkles

Find & Measure Defects In
Trenchless Rehabilitation™
Before Contractor Acceptance

* and New Pipe Installations!

Low Voltage
Conductivity Sensor

PINPOINT LOCATION & QUANTITY
= Salt Water Infiltration. —
* Overflows, Backups, Flooding.

+ | eaks or Contamination of Groundwater.

Pressure Sensor

Measure Leaks Not Seen By Closed Cm:wt Televlsmn (CCTV)
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WRc Masterclass on Electro Scanning Insg ectlon

WRc’s Services Business Group is
delighted to showcase their recently
launched Electro Scanning Services for
sewerage condition assessment at No-
Dig Live 2016 in the UK.

Results are reliable, repeatable, and
unambiguous, with results available
within minutes after completing each

survey. No operator coding or third party

interpretation is required, often finding
faults not identified by visual inspections.
Unlike CCTYV, it does not rely upon a
subjective visual observation of the pipe
—s0 even pipes that are fully surcharged
can be assessed. Data can also be inte-
grated with the Innovyze® InfoMaster®
for Sewer hydraulic modeling program
for catchment planning,

Electro Scanning Inspection is recom-
mended by the U.S. Environmental
Protection Agency and widely used by
U.S. sewerage agencies for pre- and
post-rehabilitation assessment.

(Below) ;
Torricelli's Law g
of measuring i
leakage rates. wec = =

<

N, of electrical
WY resistance.

_ ﬁartr_ne?ing to Deliver the Next Generation
in Gravity Sewer Leak Detection
Menbry, Wi Pic.
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Masterclass
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Come See Electro Scan at
WRc’s Innovation Day
27 April 2017

Manual of
Sewer Condition

e i -CIassnﬁcatlon
Since 2004 NASSW has based its Pipeline Assess-|

Y| ment and Certification Program (PACP) on WRc's
| Manual of Sewer Condition Classification (MSCC).

Peter Henley
WRc plc

Finding Leaklng Pipes in Airport Sewers & Storm Drams

Deicing airplanes is a hazardous
process. So it was no surprise to read

that three flight attendants on an Alaska

Airlines flight from Seattle to San Jose
Thursday, January 12 were sickened

due to fume exposure from deicing their

airplane.

That’s why glycol and other chemicals

used in the deicing process must be
separately pre-treated before entering

the sanitary sewer system at the nation’s

airports. The challenge arises from
trace chemicals being found in treat-
ment plants. And while many airports
have sophisticated systems for properly
disposing of the chemical-laden storm
water at the outfall, there is still a major
Achilles heel in the system — that being,
exfiltration occurring in the pipes that
transport the run-off; prior to treatment.

Saturday, September 1, 2017
6:00pm - 1:00am =
Park West, 322 W Armitage Ave
-\ Chicago, IL 60614 w
! \ TWO STAGES. DANCING. FRIENDS.
2 WATER INDUSTRY PLAYERS.

www.jammindwater.org

e
Given that CCTV misses 9 out of 10 “

defects, airport managers are recom-

mended to suspend all CCTV contracts

and contact Electro Scan Inc.

Electro Scan’s patented and pat-
ent-pending solutions are the only prod-
ucts capable of reliably finding leaks in
an airport’s storm drain, sanitary sewer,
or water network, where deicing fluids
may be exfiltrating into sewer or water 3
networks. And not just airports — ports, al /idc ae ) {
harbors, brownfields, landfill leachate
pipes, industrial plants, or anywhere e i e
contaminated water risks seeping out e
into environmentally-sensitive areas.
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Make sure your consulting engineeris
certified in Electro Scan data, or contact | Wil il YA 8 AL
Electro Scan’s Field Technicians for a I sanita ewe ;
complimentary review of your project. '

erﬂf Power Horns including
9 R)-Doc’Kupka, CHlck Hansen,
er & Emilio\Castille, July 2016

Jammin’4Water celebrates its Sth year in Chicago, Illinois, the weekend prior to WEFTEC, with Electro Scan Inc. as a Gold Sponsor. Past charities benefiting from this event have included
WETF Service Project, Water For People, GlobalH:0, Engineers Without Borders, Charity: Water, World Water Relief, Ecoloodi, and Kids Connection Haiti. This year’s event is expected to
host more than 1,000 pre-WEFTEC conference attendees with performers on two stages.

website: www.electroscan.com

Critical Sewer & Water Chronicles « February 2017

email: info@electroscan.com



NewiWebsitellf!auinched

After a series of upgrades to our
CriticalSewers® cloud application
and In-Vehicle Data Management
systems, we finally had a few
weeks to update and upgrade our
Home Page, representing our first
complete re-write of our corporate
website.

Managed by Kenny Alaron, Elec-
tro Scan’s, IT Application Devel-
oper, Electro Scan’s new website
was developed using the latest web
standards, such as HTML 5 and
Python, allowing our web pages
to be fully displayed on multiple
media and mobile platforms.

...And, Follow Us
On Social Media!

scaninc.

Electro Scan W il Shurm Desing—
nc. [

12,813 Likes i'
* P—‘H [

Electro Scan Inc.
@ElectroScan

612 557 378

(M Tube}

SewerElectroScan Channel
330 subscribers il 377365 views

WaterElectroScan Channel

216 subscribers il 451507 views

__elect rd'scan inc.

Instagram,

Follow Us @
Electroscannow

electroscannow | =
.!Tﬁt.-‘ir; " —
Linked [T}

Join Chuck’s Network on Linkedin

/ Chuck Hansen
‘ J Founder & Chairman, Electro Scan Inc.
‘@] p 4175 Followers

916 9 0660 44 (0) 20 76

+ PRODUCTS - SERVICES - REPORTS - DEALERS - ASSESSMENT - GET CERTIFIED - EVENTS - MEWS - DOWNLOADS - FAQ . CONTACT

electro'scan HRME BRI

l
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Number of Scans Total Feet Defects Found Gallons Per Minute

~ LOCATE ~ MEASURE  FLOW

Sinkholes Resulting From Bad Sewer
Joints Not Seen By CCTV Inspectl

Christmas Eve 2016 on 15 Mile Road at  Thank goodness new Sewer Condition Rk vy
Utica Road in Fraser, Michigan was not a Assessment standards have been pub- g
pretty sight. But years of relying on visual lished recommending Electro Scanning
inspection of sewers, using closed-circuit Inspection. CAUTION: We hear that several
television cameras ﬁnally caught up with law ﬁrms have alreadybought their own coples’
this neighborhood. This time, causing a ! : 7
house on the corner of 15 Mile and Eber-
lein, between Utica and Hayes Roads, to
buckle.

So goes another sinkhole caused by
erosion of the ground above a sewer pipe,
where liquified ground slowly seeped into
the sewer where crews would call out a
build-up of silt, but miss the defective
joints not seen by CCTYV cameras.

The sinkhole was deja vu for Macomb
County, since a 2004 sinkhole
occurred at the Villa Fontana subdivision
where a 30 ft deep, 160 by 60 ft sink-
hole happened at the intersection of 15
Mile Road and Fontana Blvd in Sterling
Heights.

22 FRMIL.I%'S
EV.&CU.&IED :
oy b

Car or House Falls
into New Sinkhole.

Pavement
Gives Way

An aging sewer... allows soil to leak through bad joints creating a void... so the pavement gives way... & swallows house or car.

A 50-year old sewer has been Defective joints, not seen by CCTV inspection, periodically surcharge and Without a base under it, the pavement An unsuspecting car lp])lun res
televised multiple times in the past  systematically liquifies soil above the sewer Elpe creating a void. City crews colleg)ses opening a hole wide enough into the sinkhole as the hole
20 years, with no visible defects.  have a PM to remove silt, without knowing that a void is being created. and deep enough fo swallow a car. continues to widen.

O R A 490 O 4 A R A A

o 8609 A A
O O ole O OO O S c ecneratio DC onda O C C



CCTV Misses 9 out 0f 10 Defects That Leak

CIPP Lining, New Construction, & SSES Programs Adopt New
Standards to Improve Pre- and Post-Rehabi litatlon Pro;ects

Since the 1950’s, we continue to ac-
cept CCTV and its shortcomings as been
the norm; but, now we can see the short
comings in higher resolution. Given that
a 3001t plFe has approximately 100 joints,
its is nearly impossible for an operator to

ed SCWEIS,

The problem is not just limited to the initial
assessment of sewer mains.

Based on recent testing of post-rehabilitat-
articularly Cured-In-Place Pipe
(CIPP) and Point Repairs, sewer munici-

Closed-Circuit Television (CCTV) mspectlon
results, that either do not adequately ‘see’
defects or are unable to judge the severity of
leaks -- either before or after rehabilitation.

Fortunately, Sacramento, Calif-based Electro

correctly 1dent1fy defective or leaking joints,
that can be depended on to base long-term
capital improvement plans. Yet, we try.

Scan has introduced a new set of tools to assess
sewer & water mains.

Representing a next generation in condition
assessment, Electro Scanning Inspection is
now reoommended to accurately and reliably
inspect sewer mains and to certify rehabilitation,
finding defects missed by TV.

palities apﬁear to be severely challenged in
ensuring that pipe relining and renewals are
being properly done.

Difficulties in accurately & dependably
locating, quantifying, and prioritizing sewer
main defects has been a major challenge to
the wastewater collection industry.

Given the increasing frequency of repairs
to the same sewer mains and return of flows
to pre-rehabilitation levels, data is point-
ing to improper use and over-reliance on

Life Cycle of Troubled CIPP Lining Projects
NEXT DAY ‘

Annular Space

Sources of SSOs
Mlssed by CCTV

Accelerant Burns

Overcooking

SeverelWeatherllinked tolRloodSI& EPAGines
Spotlightsiltimitation @’}

After several years of drought, and
lower reported sanitary sewer overflows
(SS0Os), the pendulum is swinging back
with some communities reporting record
sewer back-ups and overflows, even
after millions spent on rehabilitation.

Ken Kerri, Ph.D., PE. saw this cycle
before and after seeing numerous CCTV
reports with ZERO defects observed by
certified operators and many large de-
fects found by Electro Scan, and wanted
to make sure to include Electro Scan in
the latest manual.

As shown below, a municipality
that owns four (4) CCTV trucks in _. _
the midst of a multi-million dollar - i g T T
rehabilitation program agreed to : o :
compare a pipe that had ZERO
CCTYV defects with Electro Scanning
Inspection. Mirroring other results
around the country, Dr. Kerri con-
cluded that CCTV should no longer
be used to prioritze Critical Sew-
ers®.

Instead, Electro Scanning Inspection
is recommended before and after all
rehabilitation, repairs, and new pipe
installations, moving away from
subjective observations to intelligent
machine-based analytics.

Amajor concern: sewer mains with
little or no defects identified by CCTV
mspection that are located in flood zones.

As Featured in 7th Edition, Vol. 1, 0&M of Wastewater Collection Systems Manual
CCTV DEFECTS: 0

< CCTV 1 _5 G .ading svstem Operator-Based Interpretation
Grade MK-MN‘ISMMI Smnllm Structual Fﬂslmq‘\:"‘ﬂm Stmm‘!ﬁnl llﬂ'umt of C&M - D&M Soqmlm mml‘lﬂmn WM D&M Fipe Rating D‘wlihnl Oweradl m“n 0 PRI Grading Stmural Performance Gmde Pi pe Failu re
S B i e 5 Immediate Attention | Collapse or collapse imminent Pipe has failed or will likely fail within the next 5 years
; E g 2 2 4 Poor Collapse likely in for ble future | Pipe will probably fail in 5 to 10 years
3 ] ] 0 0000 0 0 0 o 0000 0 ] 0 3 Fair Collapse unlikely in near future Pipe may fail in 10 to 20 years CC1v
: 2 2 z E 2 Good Minimal collapse risk Pipe unlikely to fail for at least 20 years ggi%%r
¥ 1 Excellent Acceptable structural condition Failure unlikely in the foreseeable future
ELECTRO SCAN DEFECTS: 93 DEFECT FLOW 1 _5 Grading System Machine-Based Intelligence
— DEFECTS I : “nm:(, OF DEFECT LENGTHS — IZE:‘!: SUMMARY DIAMETER & DISTANCE M“mm M . f E h D f M i f T l P .
= o T 6 Wastewater Colecion g etrics for Each Defect etrics for Total Pipe
om0 e ; & 331.47 | VTSN 331.47 TN 331.47
All Defocts :|n orzr0 | M | -
: | 331.82 (YIL I 331.82 ([T AU/ 331.82
= niineiD:1-2 PipeiD:1-2 Diameter: $inches ‘ipe Type: XXX Soil Tyoe:  Ground Conditior: " re 0/ 0.35
« As Featured on Page 246 0.35 0.35 ’
T of 0&M Manual 4 5.26 5.26
. 7,574 7,574
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Electro Scan Achieves Re-Certification

q
e le CE rO Change Service Requested

SCanlinec.

1745 Markston Road
Sacramento, CA 95825-4026

PERMIT NO. 1761

For ISO 9001, IS0 14001, and ISO 18001

c,"P‘NDARD

Congratulatlons to Electro
Scan’s Janine Mullinix, Vice
President, Administrations for
the successful renewal of its
ISO certifications. A profes-
sional distinction that separates
Electro Scan Inc. from other
manufacturers and service
providers, we recommend that
cities and utilities require ven-
dors to be ISO certified, espe-
cially ISO9001, ISOI4001 and
ISOl 8001. Well done!

ISO 9001
Quality

1SO 14001
Environment
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OHSAS 18001
Health & Safety



