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2010 EPA Study

=i CCTV Surveys*
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“CCTV was not a good indicator of
sources of infiltration. In fact, it
recorded even fewer infiltration
related defects after cleaning.”
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April 21, 2017
Galifornia EPA
0IBE of Enforcement

Y Sewer istatatons = Sewer “tour” invite (Elodecan) (Roseville)

¥ Cléaning ang Mainter
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ASTM F2330-13 (2018)

Designation: F2550 - 13

Standard Practice for
Locating Leaks in Sewer Pipes By Measuring the Variation
of Electric Current Flow Through the Pipe Wall'

2450 s i
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ASTM F2550 - 13(2018) &

Standard Practice for Locating Leaks in Sewer Pipes By
Measuring the Variation of Electric Current Flow Through the
Pipe Wall

Active Standard ASTM F2550 | Developed by Subcommittee: F

Book of Standards Volume: 04,12

Format Pages Price
<. PDF 7 $46.00 i ADO TO CART
[3 Hardcopy (shipping and hangling) 7 $46.00 |+ ADO TO CART
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Electricity Mimics Water wi

Path of Least Resistance
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Focused Electrode
Leak Location

ASTM F2550

.04 USPATENTS. INTERNATIONAL PATENTS PENDING: -~ —
: US 9143740 Electro-Scan Integration Into Video Pipe Inspection Vehicle ; S e e
US 9304055 System and Method for Identification of Pipe Defects That Leak

US 9933329 Multi-Sensor Inspection for Identification of Pressurized Pipe Defects That Leak
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Electro Scan
Demo Report

Half Moon Bay, CA

Field Work: July 15™, 2019
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Electro Scan Field Results

Electro Scan Inc. conducted its field demonstration on Monday, July 15™, 2019 including two (2) sewer mains.

As shownin Table 1, Eleciro Scan surveyed 834 linear feet of pipe finding 342 pinholes and 27 individual defect locations contributing an estimated 287.01 gallons
per minute (GPM) of defect flow or 413,294 gallons per day (GPD).

Table 1: Half Moon Bay Electro Scan Demonstration Summary Results

Footage Pinholes ITotaI Defects

Total: 342 287.01

Listed In Inspection Order

Date & Mainline ID g PipelD Pipe Typek Diameter
7/15/2019 MH 21 -MH 22 MH 21 - MH 22 clPP 21 1130.84- 32 |2 o |o .70.37.9,333.7.204
MH 20 - MH 21 MH 20 - MH 21 VCP 21 [ a0 B3 |o [o [1ees |sse2 |49
Distance () Pinhole = Small ~ Medium Large GPM GPD  GPDIDM

Note: Due to low water height in pipe, defects could be more numerous & more severe than stated in report.

Summary
While CCTV inspection provides a visual recording of internal pipe conditions, Electro Scan's findings confirm that Electro Scan represents a more dependable method
to find and measure defects in the wall of sewers and at joint fittings. Please refer to the Appendix for additional information.

All work was completed in accordance with the Seventh Edition, Volume 1, of the Operations and Maintenance of Wastewater Collection Systems manual, with
all locations accurate to within 1 cm (0.4m in) and +30% accuracy of its defect flow calculations which assume a 1ft head and 1% pipe gradient. All reporting
was prepared in accordance with ASTM F2550.
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Demo Location: Bev Cunha’s Country Rd

Z TR, R
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Field Photos: July 15th, 2019 Thanks For A Great Day! ganreom
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MH 21 — MH 22
Cured-In-Place Pipe (CIPP)
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G MH 21 = MH 22

DEFECTS LENGTHS [ GPM SUMMARY [ DIAMETER & DISTANCE H OPERATOR INFO
ume" TR 1 o000 g Severe (78180 Tech Electroscan
_ 91.860 21 Project
Medium 0 0.0000 Minor 82.900 Bema
_TolalGPM_| 270.3700 e b
Small 2 | 0.0044 GPD R 355333 e
— e ________————— GPDIDM 227204 o
Pirthole 42 —0‘99"2 Severe % | 28.92% Atmospheric Test Scan Start
= Moderate % | 33.98% = =i
All Defects 344 :]o.oen % TR o g P s s 71512019 11:46:07 AM /1512019 11:47:20 AM

| DEFECT CURRENT  Mainline ID: MH 21 -MH 22 Pipe ID: MH 21 -MH 22  Diameter: 21 inches  Pipe Type: CIPP  Soil Type: Sandy Clay Loam  Ground Condition: D
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0 MH 21 — MH 22 — Defect Current

DEFECT CURRENT Mannline ID: MH 21 -MH 22 Pipe ID: MH 21-MH 22  Diameter: 21 inches  Pipe Type: CIPP  Soil Type: Sandy Clay Loam  Ground Condition: Dry

700 Large
600 Display Total Current:
No -
500
Death by a thousand pinholes!
T 400 It can be seen that several leaks in this pipe fall L
é below the small defect threshold — these are
referred to as pinhole leaks. While their
100 individual contribution to the total estimated
defect flow can be relatively minor compared to
other defects in the pipe, they are important to
be aware of as they have the potential
200 to develop into more serious issues over time.
O s v e e T e e e e e 1 ) e i_______._______...._______ _____ Smat
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age 1 of
@ MH 21 = MH 22 — Defect Chart it

2 Small Defects = 4% of Estimated Defect Flow
Defects { Length of Defects (f.. / GPD/IDM

9,353

DEFECT BY LOCATION Mainline ID: MH21 -MH 22  Pipe ID: MH21 - MH 22  Diameter: 21 inches  Pipe Type: CIPP  Soil Type: Sandy Clay Loam  Ground Condition: Dry Pinholes Not Included

Defect Grade Defect Start (ft) Defect End (ft) Length of Defects (ft) % of GPM GPDIIDM

27.50 28.71 1.21 s 11 2.26% a 798 5,135
s 84.34 85.03 0.70 502 186% 7,229 4219

Pinholes = 96% of Estimated Defect Flow

Length of Defects (f.. % of GPM GPD/IDM

217,826

Total: 259.210

373,262

DEFECT BY LOCATION Mainline ID: MH 21 - MH 22 Pipe ID: MH 21 -MH 22  Diameter: 21 inches  Pipe Type: CIPP  Soil Type: Sandy Clay Loam  Ground Condition: Dry Pinholes Only
Defect Grade Defect Start (ft) | Defect End (ft) | Length of Defects (1) | GPM % of GPM GPD | GPDADM
X 720 7.20 0.00 0.12 0.04% 173 101
X 1337 1344 0.08 062 0.23% 893 521
X 18.17 18.17 0.00 01 0.04% 158 92
X 18.47 18.54 0.08 042 0.16% 605 353
X 18.74 18.74 0.00 0.10 0.04% 144 84
X 20.30 20.77 047 266 0.98% 3.830 22335
X 20.65 2065 0.00 0.13 0.05% 187 109
X 31.78 31.83 0.05 038 0.14% 547 319
X 32.08 3255 047 262 097% 3773 2202
X 33.02 33.12 0.10 065 0.24% 936 546
X 3443 3451 0.08 063 0.23% 907 528
X 35.08 35.67 0.59 4.00 1.48% 5.760 3.361

Electro Scan Inc. | Copyright © 2019. All Rights Reserved. Page 20
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“My former students are experiencing CIPP & VCP v
leaks that were OK’d by CCTV. Do you know any 20 10

device that can find leaks in CIPP liners?”

Ken Kerri, Ph.D., P.E.
Pre-CIPP oo { e eo Later ,;
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Post-GIPP _12/19/2018
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CIPP Should Be Watertight. After All It's a Pipel

o
\

No Electrical Current Should Ever -
Pass Through a New Liner.

Electro Scan Inc. | Copyright © 2019. All Rights Reserved.

If Electric Current
Passes Through a Liner,
A CIPP Leak is Found.
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DEFECTS ‘ % OF DEFECT LENGTHS DIAMETER & DISTANCE OPERATOR INFO
Minor . | Tech Electroscan
Smal 4 I 9 Moderale 0.000 8 i Project
Severe - De
Medium 0 I 0 Total GPM . : ! me
GPD Job
Large 0 Io GPD DM 0 203.00 ft Demo
Minor % o
' g 0 M::;ra;s % y ric Test Scan Start
AN Defacts.fi 0 I Severe % 100 200 300  2721/20183:0102PM | 272172018 4:0459 PM |

ZERO (0) Defects — Perfect Liner! ‘ _«;

200 €
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0
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Distance (ft)
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Monterey, California
July 2015

17 Mile Drive_
Pebble Beach




WrC@ Masterclass on N
Electro Scanning Inspection Z=inN

This presentation highlights new technology and its
recent results from British water clients, showing
how it provides specific locations for each defect
and an estimated defect flow in litres per second
can help prioritize rehabilitation and certify newly
rehabilitation pipes as ‘leak free.’

WRc Delivers the
Next Generation in

Sewer Leak \ A |
Detection V\& |

Yy Peter Henley of WRc and Mark
> tabowski of El g
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MH 20 — MH 21
Vitrified Clay Pipe (VCP)
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MH 20 - MH 21

I 1] r &1
| DEFECTS { [ LENGTHS | GPM i i DIAMETER & DISTANCE | OPERATOR INFO
Severe 0.000 2 1 rojoct
Medium 0 |o,oooooo Total GPM | 16.640 B . ) Demo
TGPD___ N 7557 Job
0 X GPD IDM 14,955
Large 'ooooooo CROTH [z 403.00 ft Demo
All Def 25 : Moderale % |28.31% . Test Sean Start
fogi —IU 002900, Severe % 0.00% 0 100 200 300 400 7/15/2019 11:46:07 AM 711512019 12:32:21 PM
DEFECT CURRENT MalnllnelD MHzn MH21 PipelD MH20 - MH21 Dlamuler21 inches Plps'lype vcp SoiITypa sanaycnyLum GmundCondnbnﬂry
............................................................................................................................................................................................... Total Current:
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MH 20 — MH 21 — Defect Current

Pipe ID: MH20 - MHZi

[ DEFECT CURRENT Mainlne ID: MH20 - MH21

Display Total Current:
600 No -
500
;::400 Medium
3
300
Even Spacing Is Indicative
Of Leaking At Joints
200 T l l
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9 MH 20 - MH 21 — Defect Chart

Defects Length (ft) % of GPM GPD/IDM

17.080 15,351
DEFECT BY LOCATION Mainline ID: MH20 - MH21  Pipe ID: MH20 - MH21  Diameter: 21 Inches  Pipe Type: VCP  Soil Type: Sandy Clay Loam  Ground Condition: None Ranked By GPM
DefectGrade |  DefectStart(ft) | DefectEnd (it [ Length{®) |  GPM ; % of GPM G | GPDADM '

] 379.92 380.02 0.10 133 7.99% 1,915 1,195
S 330.29 330.39 0.10 124 7.45% 1,786 1,114
S 152.90 153.00 0.10 1.10 6.61% 1,584 989
S 386.97 387.05 0.08 1.04 6.25% 1,498 935
S 287.74 287.81 0.07 0.96 577% 1,382 863
S 89.09 89.16 0.08 0.91 5.47% 1,310 818
S 394 10 394 17 007 090 241% 1.296 809
s A\ T Ll 0Z (y f | o R d f O I 7
t Worst 7 Defects = 45% of Estimated Defect Flow

S 351.60 351.65 0.05 0.70 421% 1,008 629
] 74.88 74.93 0.05 0.67 4.03% 965 602
S 160.03 160.08 0.05 0.66 397% 950 593
S 216.97 217.02 0.05 0.65 391% 936 584
S 344.47 344.49 0.02 0.48 2.88% 691 431
S 372.86 372.89 0.02 0.46 2.76% 662 413
S 301.97 301.99 0.03 0.46 2.76% 662 413
S 110.35 110.38 0.02 0.46 2.76% 662 413
S 337.37 337.39 0.03 0.45 2.70% 648 404
S 280.61 280.63 0.03 0.45 2.70% 648 404
S 27360 27363 0.03 0.44 2.64% 634 395
S 252.36 25239 0.02 0.42 252% 605 377
S 124 .49 124.49 0.00 0.22 1.32% 317 198
S 82.01 82.01 0.00 0.22 1.32% 317 198
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Ken Kerri, Ph.D., P.E
2010
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Why Do Clhes Electro Sccn VCP & O’rher Plpes2

| Can tTell If
A Crack Goes
Through a Pipe,
But FELL Can.
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WrCQ Repeatability Test Same Day
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Electro Scan Inc.
1745 Markston Road
3 ? Sacramento, CA 95825-4026
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