Random Pipe Selection
Found Similar to GGTV

2020 Study By Major \ -y
Engineering Firm Finds A
WRc/NASSCO Codes “»

Fail to Prioritize Pipes

ToReduce Inilltrat ?

74,000LF Benchmark Test Compares CCTV and FELL

North American Study Finds CCTV

« Unahle to Detect Infiltration
 Unreliable Selecting Repairs
~_« Can't Assess Joints for Leaks
o Cam't Assess Taps for Leaks
.« Can't Assess CIPP for Leaks
¢/ CamtAssess New Pipes




Worldwide Testing Confirms
That CCTVU Cameras Miss
80-100% of Leaks

Challenge of CCTV ﬁ Mlssmg Key Defects
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CCTV CAMERAS & ‘Al ONLY SEE 20% OF A PIPE. a
AND THAT'S IF THE PIPE IS EMPTY OF WATER!
Full Pipe Gamera Gan Only See inner Inability o ‘Assess’  Inability to ‘Assess’ Actual CCTV
Assessment Inside Curved Pipe Ring Inside Joints Customer Tabs Pipe Assessment

~ Surface Area or Junctions

Dt "y v
CCTV Can'’t Tell if Cracks or Bad Joints Leak Through Outer Wall of Pipe.

) S T I
/AI GAN'T SEE WHAT
A CCTV CAN'T SEE!

New Tech Was Needed to Evaluate 100% of Pipe Wall.

Al




UK Has Been AA Leader in Infiltration Research
Without a Breakthrouglv.. Until Now!

2013 Study

420,000 ,
UK CCTV
Surveys

Groundwater Infiltration e
availability % Risk Pipe integrity

&

£
gﬁfgl gy

prom— Source:
«  May highlight fauits with the pipe Dr. John Grimm
* ... but not necessarily key infiltrations points Ang[ian Water
Flow Surveys in Sewer

In-situ flowmeter
= May provide a good data set over a range of flow conditions Networks and at WwTW
»  Flow meter likely to get ragged wp — risk of flooding

+ Limited number of locations

Portable flowmeters
Tracer study
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Surveys | Flow Meters

Conducted May Predict

When Pipes [ Area, But Not

Are Empty Specific Pipe

Can’t See :
Inside Joints CIPP Liners -
or Taps to & Pinhole Smoke Test
Confirm Leaks Go Trail Can’t . ' . ;
Leak Unseen Tell if Human & Single v. Multiple CCTV Usually
Lateralor Al CCTV Leak Locations Key | Done in Spring
Main Can't 'to Repair or Rehab| or Summer

Quant | \
AND GAN'T BE USED TO ACGEPT NEW PIPES Pt Al Pipes Must Be
Cle t
OR CURED-IN-PLACE PIPE AS WATERTIGHT. irapeck




ASTM F2590

Standard Practice for Locating
Leaks By Measuring the Variation
of Electric Gurrent Flow Through
the Pipe Wall 2018 2013, and 2006

Infiltration of groundwater into a sewer through defects in the pipe can considerably increase the operation and capital
costs of a sewer system. Exfiltration of sewage out of a sewer pipe may cause degradation of aquifers and shoreline
waters. Accurate location, measurement, and characterization of all potential pipe leak defects are essential inputs for
cost-effective design, testing, and certification of pipe repairs, renewal, and new construction.

Leaks missed by CCTV Inspection.
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AI-GCGTV Helps Bring Badly Needed Standards to Visual Inspection.
But, Still Does Not Provide Needed Condition-Based Assessment to
Drive Repairs or Rehahilitation Selection or Approval as Watertight

Top Drawbacks of Manual CCTU Inspection

W Requies No
o Lo Flowt

© ot 03 & Grease

@ Encrusiation

0 Diterent Cocted 1sed | ) Stme Cordes
Far Sarme Defect For Dilfarent Detects

e —E;

used | Citterent Callouts

Drawbacks of Manual-Based CCTV  |ccrv

Automatically Finds Petential Sources of Infiltration 360° of Pipe Wall

Automatically Finds Leaks Inside Joints Through Bell and Spigot

Automatically Finds Leaks at Service Connections

Automalically Finds Sources of Infiltration at Cracks

Automatically Finds Leak Locations (within lcm)

Automatically Measures Size of Leaks - Estimated in GPM

@ repeatacisny

Automatically Finds Defects That Leak from Bad Couplings

Automatically Finds Defects That May Still Leak After Repairs

wlo|a|e ol e|w|m|—-

Automatically Finds Defects That Leak in CIPP Lining Projects

Automatically Finds Defects After Service Re-Connections

Automatically Finds Leaks, if Hidden by Silt or Debris on Bottom of Pipe

Able to Condudt Inspections, When Sewer Pipe is Full of Water

Able to Determine Size of Potential Leak, if Roots are Present

a Bra-Rehdbiltofion
5 (=]

G Missed Dalects

ﬁ i

Automatically Finds Leaks, if Hidden by Fats, Qils or Grease (FOG)

Able to Determine Size of Leaks, if Pipe Has Encrustation

Requires Active Infiltration to Identify Infiltration

Contains Moving Parts That Can Clog from Excess Debris or 5ilt

Requires Bypass Pumping During Inspection, if Pipe is Full

Requires Special Training and Certification to ldentify Defects

Relies on Visual Observations to Record Defects

Avg. Speed of Inspection - Depends on Camera Type & Speed

Source: WRc Master Class, Pe

ter Henley, 2016, Peterborough, UK.

on Drawhacks That Remain With

o Requires Mo

ar Lo Flow

G Cracks

@ rois. Cil & Greose
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o Encrustation

0 cieoring

@ Foint Repon

| W

@ Pre-Rehobilitation
Skl

o Past-Rehabiitation | @@ wised Defects
Cortificatio

AICCTV

Drawbacks of Machine-Based Al GCTV (ccrv

Automatically Finds Potential Sources of Infiltration 350° of Pipe Wall

Automatically Finds Leaks Inside Joints Through Bell and Spigot

Automatically Finds Leaks at Service Connections

Automatically Finds Sources of Infiltration at Cracks

Automatically Finds Leak Locations (within lcm)

Automatically Measures Size of Leaks - Estimated in GPM

Automatically Finds Defects That Leak from Bad Couplings

Automatically Finds Defects That May Still Leak After Repairs

o lm|~a|e || |w|rm

Automatically Finds Defects That Leak in CIPP Lining Projects

Automatically Finds Defacts After Service Re-Connedtions

Automatically Finds Leaks, if Hidden by Silt or Debris on Bottom of Fipe

Able to Conduct Inspections, When Sewer Pipe is Full of Water

Able to Determine Size of Potential Leak, if Roots are Present

Automatically Finds Leaks, if Hidden by Fats, Gils or Grease (FOG)

16

Able to Determine Size of Leaks, if Pipe Has Encrustation

Requires Active Infiltration to Identify Infiltration

17

Contains Moving Parts That Can Clog from Excess Debris or Silt

8

Requires Bypass Pumping During Inspection, if Pipe is Full

19

Requires Special Training and Certification to identify Defects

20

Relies on Visual Observations to Record Defects

i

Ay, Speed of Inspedtion - Depends on Camera Type & Speed




ELECTRO SCAN BRINGS SWEEPING CHANGE TO THE PIPELINE LEAK DETECTION MARKET

The Switch IS ‘ON
loanewwayto
locate & measure
leaks in GPM or LPS!

electro scaninc.

Tt Machine-Intelligent Leak Detection Technology

U

Acoustic, Visual, & Smelling
Miss 80-100% of All Leaks.

And, ‘AT Applied to Old Tech... &) &5




GCGTV vs. FELL

1 | Automatically Finds Potential Sources of Infiltration NO YES
2 | Automatically Finds Leaks Inside Joints NO YES
3 | Automatically Finds Leaks at Service Connections NO YES
4 | Automatically Finds Sources of Infiltration at Cracks NO YES
5 | Automatically Finds Leak Locations (within 0.4 in or 1 cm) NO YES
6 | Automatically Measures Size of Leaks (Estimated in GPM) NO YES
7 | Automatically Finds Defects That Leak from Bad Couplings NO YES
8 | Automatically Finds Defects That May Still Leak After Repairs NO YES
9 | Automatically Finds Defects That Leak in CIPP Lining Projects NO YES
10 | Automatically Finds Defects After CIPP Service Re-Connections NO YES
11 | Automatically Finds Leaks, If Silt or Debris on Bottom of Pipe NO YES
12 | Able to Conduct Inspections, If Sewer Pipe Is Full of Water NO YES
13 | Able to Determine Size of Potential Leak, If Roots Are Present NO YES
14 | Automatically Finds Leaks at Joints, If Grease Is Present NO YES
15 | Able to Determine Size of Leaks, If Pipe Has Encrustation NO YES
16 | Requires Active Infiltration to Identify Defect at Source YES NO
17 | Contains Moving Parts That Could Clog from Debris or Silt YES NO
18 | Requires Bypass During Inspection, If Pipe Full YES NO
19 | Requires Special Training and Certification to Identify Defects YES NO
20 | Relies on Visual Observations to Record Defects YES NO
21 | Ave. Speed of Inspection (6-30” Sewer Main Diameters) 3ft/min 50ft/min




Adding FELL to GCTV Trucks
& Start Hmllng Inilltratlnn

Electro Scan’s adaptive architecture
can either be added to any standard
CCTV truck or purchased as a stand-
alone Electro Scan configuration.

Convert from

CCTVio FELL&

Back Again In
Minutes.

Distance Encoder Pulley

Adaptive Terminal

Terminal

Computer
Pressure
Electro Scan |Bistance
Controller g Joy
Stick

|‘ | Only

[ Power
Electrical

caund  El@Ctro Scan Replaces GCTV
Using Same Footage Encoder
& Reel for FELL Testing.



ELEGTRO

SCAN COTV

START WITH FLOW
MWL

' AMH
Q' TF

41,5 TF

62.5 TF

33.6° TF
101.% TF CCTV
0 Callouts

FELL
20 Defects

82.22 GPM

Causing 1&I

141.3 TF

1%6.0° TF
199.1° TF

278.2 TF

301.8° AMH
3018 STQP

@IIII|I|||||I||||‘I|I|||l‘|[i||||||;|||||‘|||| ||_||J|I|i|||I||||!l|:|l[||‘|||||$)

Electro Scan Testing Performed Independent from GCTV
With All Data Machine-Generated Without Modification.



ELEGTRO
SCAN

3

55.8' TF

83.0' TF

FELL
28 Defects

CCTV
et T 0 Callouts

135.7 TF

173.3 TF

ey TF

6.7 TF

259.0 AMH
259.0 5TQR
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Electro Scan Testing Performed Independent from GCTV
With All Data Machine-Generated Without Modification.



ELECTRO
SGAN

V.
aaﬁs""";a;,v%
: j i— 3.7 TFA
MR —— | o
' 60.14 GPM 4 U E 0 Callouts
| . |hE Causing I1&I
) d —— | |E 1028 TRA -
3 —— 1058 TFA
~— i 135.7 TFA
e owm

Electro Scan Testing Performed Independent from CCTV
With All Data Machine-Generated Without Modification.



ELECTRO
SGAN

CCTV

START WITH FLOW
MWL
AMH

ooo
ot

ars -

35.5

FELL
46 Defects
24.96 GPM |

CCTV
0 Callouts

Causing I1&1 J

23,9 TF

1368 AMH
136.8° 5TQR

Electro Scan Testing Performed Independent from CCTV
With All Data Machine-Generated Without Modification.



POKE & HOPE: wic vty caroxsufer.pais ates

Downstream Manhole Number Rim to Invert Grade to Invert Rim to Grade Use of Sewer Direction Flow Control Height
5 | | | [sanitary [Downstream | [D | [&
Width Sha) Material i.n Msthod Pipe Joint Length  Total Length Length Surveyed Yur Laid Year Rehabilitated  Tape / Media Number
| [Circular | [vce 391.7 [
Purpose Sewer Category  Pre-Cleaning Cleaned Weather Additional Information
[c | | | [Jetting | | [Dry |
Circumferential %
Code Valug : :
Distance Canfinuaus G esen | oo Seuct| DRM T,
(Feel) | Group/ | Modifierr | %t | | Inches - At | g Mage el | Grade | Grade
Descriptor |  severity 1st | 2nd From Remarks
0.0 AMH Starting Manhole: O
00 MWL 10
113 TF A 6 9 "
116  MGO CCTVVideo Showed  groyteq 3 Mis-cuts
129 TF A 6 3 Leaks at Every Mis-
748 TF A 6 3 cut. Thi f tl
1012  MGO cut. Thisis requen Y arouted 2 Tears in liner
1069  TF A 6 ¢ called ‘Roke & Hope v
2331 MGO grouted 2 mis-cuts
2339 TF A 6 3
2512 TF A 6 9
372 TF A 6 3
3817 AMH 0297MH019
Structural oamMm Overall
L - - ST & — | N | ™| = | D - — || ™| T | D &
3 2| BB B\ | 5 18|88 S| B|| & 518 B BB B\ E| 5|5
£ g 8 &' 8 5|35 |2l1E|E|E|E|E\B| 5 |=2IE|E|B|IE| 8|8 =3 |®
8] 0 0 0 1] 0 | 0000 4] 1] 0 0 0 0| 0000 1] 1] o 0 o 0| 0000 .I

NEW WAY 10 FIND LERKS.
Machine-Intelligent FELL

OLD/WAY.T0 FIND/LERKS!

CCIV:Smoke&iDyejTesting;
AcousticiSonariandLaser:

Studies
Find CCTV
Misses

Majority of
Infiltration.



New Standard for Targeting
19N Risk Flood Locations

Top 3 Causes of Hooding

1. Wet-Weather Infiltration into Sewers |

\,i. ) | - 2. Pipe Blockages
\\\\\ ‘)/ \ - 3. Equipment Failure
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* No Data Interpretation
* Real-Time Reporting | .
* Leaks in GPM/LPS ]
* Repeatable Results /

W
S

 Unambiguous |'
* Unbiased »
* Unprecedented N

e CO, Reduction From
Targeted Rehabilitation
& Certifications of
Watertight Repalrs . \Lf,

' Know right away which pipes that DO NOT NEED REPAIR!




{ $
GGTV & FELL Found Same Utility-Planted Defects
But, CCTV Missed Leakage at Every Pipe Joints

”‘"’ﬁgﬂ"’“‘ elaciro Scan australia ply ltd
cCcTvV FELL
TOTALLERKAGE DEFESTS TOTAL LEAKRGE DEFEETS

1

&min 18zec » 758 sec
3% of CCTV

1200
13min 150c = 796 s0c
3 Longer Than FELL

1000-

400

0.94m 2.71m 4.54m 6.33m 8.08m 9.86m 11.67m 13.40m 15.20m

0 o 10.22 - Longitudinal Fracture
cc I " © 11.16 - Circumferential Fracture

AR e



IKT FELL Tests of GIPP Liners

IKT Leak Testing FELL Leak Testing

BT - Inglitut fur Linbesirdische Infrasindstur,

o =KT IKT Repeatability Testing

IKT-Warentest e == = hScarw\wihH_Upétreﬁam
w~Kurzliner fiir Hausanschliisse” n |

- Auseg aus tam Forschungsbericht -

3

e P

Scan #2 wahstream

LPS SUMMARY | DIAMETER & DISTANCE | OPERATOR INFO

Moderate 1.064 -
Minor | 0.074 1 50 —
Pinhole 0.013

LPS 2678

TP 5 Hansen Analytics, LLG
“Severeth [S7T01% 00
“Modprale %

38 T2% = Atmospheric Test Scan Start
Tlinar % Z78% ] 1 2 3 4 5
Binhale % G00% Distance (m) WA201T 20446 AM Q2002017 5:38:30 AM
DEFECT CURRENT ainline ID: 3A - Main  Pipe iD: 3A - Main  Dismeter: 150 Fipe Type: CIPP  Soil Type: Sandy Loam  Ground Condition: Dry
T BOO
Large
Display Total Current:
600 Ho .
T
Medium
£ 400
o
200 i

! o i Smiall
eeecec0ccecesecscccscesesesesscscatecesesesssscscscscsesBisececcecccsesescsccscsceesnesesesecsccccscsbscsssesssesessscsccsceccsesesescsnsseee
. ) I i .

cesesseseesstesesestesessreeee
B 1.8 2.0 2.2

& = . A -
000000660..00'.....0.4.....0.t..tti..cooooo..............t

£ 5} 0.8 1.0 12
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Distance {m)




After 50-Years, CIPP Can Finally Be Tested

For Water TI!IIIIIIBSS

GGTV and Visual Inspection Is
NOT ABLE To Test CIPP lmers

Defective Tall Ile-llllenlngs

UPSTREAN MH: ACE-
Dl:ulls‘ri?Eﬁn HH: ﬂ:ﬁ ;g‘.

a&n o

Tap Connection
CIPP May Leak More
After Lining Due To
Poorly Restored Tap g oo
Connections. - ¢ latera

3" brim around
the connection

Common CIPP Defects, Missed By CCTV

e Accelerant Burns
Accidental Cuts
Bad Service Reconnections
Bad Lateral Liners
Blisters
e Delamination
* Defective Epoxy
* Equipment Damage
Foreign Objects
Improper impregnation
Lower than Recommended Resin-to-Felt Ratios
* Pinholes
Peeling
Poor, Incomplete, or Uneven Curing
Overheating
Stretching
Top-Hat Defects
Wet-Out Failures
Wrinkles, including Buckling, Fins, Folds,
Lifts, & Ridges

Electro Scan Ground-Truths CIPP Watertight Condition.



GCTU vs. FELL Benchmark

WRc-Electro Scan U.S. Field Test

Monterey, California

(Below). The Lone Pine, Pebble Beach, Calif.

SOURCE: NASSCO CERTIFIED CCTV OPERATOR

A. POST-CIPP NASSCO CCTV REPORT - February 2, 2015

PO Mo, Plpeline Segment Referanes Date Tirme Location {Street Mame and number} Lacallty
14277 Shol 12ZCITY ID L1Z 20130225 Z6.15 LA WA AWERJC
Further Location details Upstream Manhole Number Rim to Invert Grade to Invert Rim to Grade
nZa-n1g
Dwmstream Manhole Number RIrm to Insert Grade 1o Imnert Rim to rade LiIgs of Sewer Mrecton Flowr Control Helght
[RIdE-Earin] Zanitary Sk miatream -]
Width Shape material Ln. Method Plpe Jalnt Length  Total Length  Length Surseyed  Year Lald Tear Rehatllitated  Tape  Media Number
ZirsLiar Yy e =12 GO
Purpose Bewer l:a‘begary F‘I&-ﬁ&ﬁﬂlng Cleaned Weather Additonal Inforrsation
c delling
Code Value cireumferential | \WRc U.S. Field Demonstration included a California
Distance Contirucus e |20t Post-CIPP Sewer Evaluation.
(Feel)  Group/ Modifier/ = s Inehes % M| g
Descriptor  severity st | 2nd From CCTV RATING ZERO NASSCO OPRI SCORE
g-g a%‘: é ELECTRO SCAN 15,998 GPD DEFECT FLOW RATE
136 TB A 6 2
ars TF A 8
117.4 TF A 2
1234 TB A 2
1407 B A 10
2653 TF A ; 10
286.5 TF A L&) 12
3323 B A 4 10
3583 B A 4 10
3906 B A 6 2
506.7 AMH End Inspection MH D08-020
Structural o&M Overall
-— o~ L] =t wn o -— ™~ ] =t wy ™ — ™~ L] -+ uy >
4 4 88 8 £ 5§ 18 8 888 £ 5 518388 8 £ 5 3
m o o [ [+ - L (-] (] 1] [+ m - == E E o [ o - - o
= = = — e m 3 o [ fid [ — " ] 3 = - - [ m 3
Segment ¢ ¢ © © ¢ o0 O E]O O © O ¢ o O EJo © © ¢© O o0 O £
14077 D0S-015 D08-020 20150205 0618 | 0 0 0 0 0 0 0000 0__0 0 0 0 0 0000 0_0 0 0 0 0 0000 |




Electro Scan Found & Measured
All Leaks, Missed by U.S. GGTV

ol Cﬂﬁﬁ)mm f“(mstltuﬂu

- I'nst-cll'l'
- Assessment

electro scanin

: usA |
CA 432209 ety S __BEW SUNMARY
< : Minor GPM | 3.580
_Moderate GPM | 1.340
SOURCE: ELECTRO SCAN CERTIFIED FELL OPERATOR Severe GPM |6.190

B. ELECTRO SCAN INSPECTION — July 8, 2015 Q>
Minor GEM %6 | 32.22%

1 Moderate GPM % | 12.06%

g. (4] Severe GPM % [55.72%




Why Water Leaks & Sewer Infiltration
Need Al-Electro Scan Leak Detection?

Structural O&M Overall
— Lo | o3 = [ ) — [y | o = L — L | Lo ] =T L
v @ O o W D v o0 Q0 O 0| D v o o ol e O
v B uw B| v £ % Elv v v v v £ © 5|l v v s|v E © 3
¢ g g g8 5 5 2|Bf F S8 8 F S TP F E BIE R 5| T
ﬁ? L} (D L9 Lﬂ 1 o 1= (D e O tD iﬂ o o .'E ED o 0 (9 L9 1 a] .E
0 0000 | 0 0] 0 0000 0o 0| 0 0000

CCTV & CCTU-AI s Not Able To Find Leaks

SEWER Leaks Found By Electro Scan. Annrovell Bv ccw cameras
mlateral 0.99 " |

Upstrea :
namnstreamlnu l51 5-132

lateral 0.99

Feet:N0051 . Yrm




SAME DAY. SAME PIPES

AGOUSTIC BALL :

ElEﬂTﬂﬂ SGAN rerort v miNuTES

RORTRTOOKEN




SELECTED DAILY PRODUCTIONS

Electro Scan Inc.
Daily Production

Rank Footage Pipes Length (ft)

112/19/19 TownoflaGrange, N¢ |GGG 163 23 31

2. ISR A Wasane County Cammunicy Sarvices Departmant, MY

3. 5/21/20 Union Sanitary District, CA I 5,828 6 952
+.5/26/20 Union Sanitary District, CA I 5722 16 347

6. 42015 Hamilten Townshiz Municizal Authority, PA
7.9/14/20 Hillshorough County, FlL

e Great Lakas Sanitary istrick 1T

9. 5182015 East Bay Murscipal Jtil dy District, CA 1a 280

10 oi1352018 Jurupa Community Sarvices District, CA 25

15/11/20 Hillshorough County, FL 5,081 95 198

19 250

"Hamilten Tawnshiz Municzal Authority, PA

TRz
13, v -
13132016 City of Frankfort, KY 18 271
14.
132014 Lizper Montopmary Joint Authority, P 27 177
15.
11015/2019 Tower af La Grarige, NC 24 199
16.
17 9212017 RAENGL, LAE 20 35
20 £34

18 1272015 Eagle River Water & Sanitation District, CO

19. 12/14/2016  Cityof Frankfor, KY

20. 2201t ami Paca FL




Pipe Leak
Testing
Resuits

o Points of
.3 Interest
‘Only’ In
Days or
Weeks




Electro Scan - By Pipe Matenial

ABS Acrylonitrile-butadiene-styrene PCCP Prestressed Concrete Cylinder Pipe
ACP Asbestos Cement Pipe PE Polyethylene

BRK Brick PFP  Pitch Fiber Pipe

CMLSP Cement Mortar Lined Steel PP Plastic Pipe

CON Concrete PVC  Polyvinyl Chloride

CIPP Cured-In-Place Pipe RCP  Reinforced Concrete Pipe

DIP Ductile Iron (w/Protector 401) RPM  Reinforced Plastic Mortar

FRP Fiberglass Reinforced Pipe RTR  Reinforced Thermosetting Resin
FRPM Fiberglass Reinforced Polymer SIPP  Spray-in-Place Pipe

GRP Glass Reinforced Pipe SPR  Spiral Wound Pipe

HDPE High Density Polyethylene TC Terracotta or Clay Pipe

ORP Orangeburg Pipe VCP  \Vitrified Clay Pipe

PB Polybutylene

PRE-REHABILITATION

WighDensity  Prestressed

¢ Mhelﬁll?ls Polyethylene Concrele Vitrified Clay ﬁlllﬁdl;In- Spiral Wrap
eme ne Pipe t = Pipe ace Fipe Pipe
Cylinder Pipe -
Electro Scan FELL & Poor mc-.l EH Fused echn Scap TPF Tiners oty ot be Locking tdividual wiaps
umﬁuc ]'Iltlh ability t:E) Jomits are ] L‘%ﬁhl.l&es liw unT I N%‘gy ge to uatemlghr 5e ofs Tiet s “'m]r 15 ke to amy sucowtua
geometrically map the O HDPE, and not seer E.I} reliably & conss r-:;n[t\-' ﬁnd seen by cer Mopﬂmms packers 1o test jounts Log Spiral Weap Pipe pr
remaining wall, ie. CCOTV cameras of hem & measure leaks in GPM wsing CCTV cineras. As iaite htTJC“\ dlft‘f-‘ with problems fot ;dezsh—-
cotrosion of ACE. by aconstic data Whille other devices may n1wc<|!I| JF25¢ Non-Desiriciive fied By CCTV,
Finding s Measuring | | U7 scusirs bul, by attempt 1o locate corroded In comtrast, Flectso Sean
PiRECOMTOSION | | diibiceAuh AS Tha | | Fireosh et may or i et el
1ot inilieate o Weakmess in k
Using Electro Scam's | | F2550. the SJDG: wall, Low Voliage couplings
Patemed Data Conductvity representsa | | It doesy't matter whether
Analytics game-changing sohigion | | you evaluate VCP from the l]EfEﬂTl"
DEFEGTGURBENT Eg‘-pwmm&mblnwﬁd ifcglfh Pt‘l.i%b ?HDSI(‘COFaHJ])C l“m s|rr
catinng A sever _ser. |
i eachdefect. g 12&?&’& or %cousnc =
are ot s

r
LOW (1100 Ay

CORROSION
DEFEGT FLOW
As demonstrated by

I nf pr;
Sens01s are unable to
provide detail geo-
HIEITI(— ASSESSIIEN S
fpipe walls, and
[11elefnre mmble to
cstimiate remaining
tpe walls, Electro
SCAT TEPTESenls
ame changing
soluiion 1o assess &
prioritize ACP

il Evenly
il spaced
T Defects
! Indicate

L Problem
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" WhatEleciro Scan

fl Finds Mast?

b Inaluutu

amping or

] ﬁlﬂl‘allt during

Fusion[Below]

F o

Supersor to acoustic and
elu:.'l[nlrl.lj:ru:m SETESORS,

“lectio ca.u; Low Vo=
age Conductivity detects
leaks other 1c\'_imn1ug|r_l.
11155,

How PECPFails?

measure defect ﬂrvw‘

ELECTRO SCANASSESSES
100% GFJOINTS

Electro Sean's FELL 15
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RECOMMENDED USE:
1. Al Pre-Grouted Fipes.

Pipes,
612 Months Alter
Groutis Deteci Brying
or Shrinkage.
3. PriortoWarranty
Acceptance.

REGOMMENDED USE:
1. Pre-SIPP.

2. Post-SIPPAll Liners.
3. Prior toWarranty
Accenptance.

| Inftraton
Flow:

14 GPM

Estimated
Comhinec!
Infiltration

14.9GPM

RECOMMENDED USE:
1. Pre-SpiralWrap,
2. Post-Spiral Wrap.
3. PriortoWarranty
Acceptance.




Fast & Repeatable Testin

T -

Current

Electro Scan establishes a low voltage electrical il o
circuit between the aboveground surface and =
inside of any pipe. If the circuit ‘connects’ ' AR
then a leak 1s located with 0.4 inches (1cm)
accuracy and can be measured to estimate
Gallons per Minute or Liters per Second defect

Grounding

Stake Low Resistance
Path Through Ground
i

flow rate. : onductne Pipc

Literature Review of FELL Technology

FOCUSED ELECTRODE LEAK LOCATION (FELL)

Flow Monitoring Calibration Using Teledyne Isco 4150 Area-Velocity Flow Meter.
AWWA M77, Condition Assessment for Water Mains, 2019
ASTM F2550 2018, 2013, 2006
Exhumed CIPP Testmg of Liners.
EPA/WE&RF Field Benchmark Testing.
COMSOL® Multiphysics® Testing.
Dye Testing Confirmations.
Open-Trench Smoke Testing

IKT Laboratory & Field Testing.

10. University Testing.

11. Ken Kerri, P.E., Ph.D., Author, Educator
12. Customer Testing.
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“Electro Scan’
Swphteadl HOW DO WE FIND EVERY LEAK?

([ Yeiigels I N-7-|'@ [fa pipe leaks electricity, it leaks water. And can be

Location, is a
Game Changing
Technology”

Completing
The Circuit §
Finds Every

IR DT N AL ) esults independently calibrated using COMSO

Miiphsicse-  ym COMSOL
Hegu&
or smoke II

Testing

T

Acoustic Sensors  Dye Flood Testing “Electro Scan’s Machine-
Intelligent Data Replaces
Time Consuming, Often
Inaccurrate Acoustic

& Visual Guesswork.”
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Direct Services By Electro Scan
(UK) Limited Staff

Technology
Licensing

Licensing to 3rd Party Contractors
Equipment Provided, But Not Sold
to Perform Larae Scale Projects
N\
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EU & UK

Contact: Brad Weston
Director, Electro Scan (UK) Limited

SERVICES
Email: brad @electroscan.com

NorthAmerica """ "™™"  Worldwide
Contact: Mike App ASIa Paclilc Contact: Paul Pasko, PE

={BEST

PRACTICE

EVP, Global Operations Contact: Chuck Hansen \{P..Int_l Business Dev.
Email: mike@electroscan.com ppi: chuck@electroscan.com EMait j.anlne@electroscan.com
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