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Our goal ishow you how
to achiese substantial cost
savingsusinga new,
INnnovative approach to
water mainasset
management and
renewalthrough our
Cleanbvaluate, Lineand
Potect (CELPprogram




Failure curve for 90%of metallic pipein North Amerca
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- Rgjani et al, NRC, 2004



Theisalsoa life-cycle as€t management curve.

Crack or hole
before leak

/ Leak and scour

begin

Break or
failure

p—
N
o
LL
o’
>
et
Q
—
@©
7))
—
(o)
-
o)
e
Q
@©
LL

Time (years)



CELP extenas the asset life by intervening earlier In the life

cvcle curve at reduced cost.
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Sartingearler in the life-
cyclerequres saeenim of
as®ts (e.qg. break higories
andleak suveys)to establish
priorities andensue that we
are not includingend-of-life,
structurally compromised

pipes



OptimzingRehabilitation with CEP ¢ Four Sep Program:

Clean

A Airborne stone cleans corroded pipe to bare metal.

AR
2 Evaluate

ALive-streaming wall thickness measurement finds defects.

@ Line

ALining selected for pipe condition; stops interior corrosion.

@ Protect

A Anodes protect exterior pipe from future corrosion.




Envirologicshasdeveloped the Dean-Braluate-Line-Protect (CHP)
programto identify thosepipesthat do not needareplacenent
andstructurallystablize them by stoppingall corroson.




CHPmeetsthe
requirements of the new
AMNAMT77 Manud of
Practice.

Chapter 15. The Asses-
And-Hx Approachfor
Water Main Rehab

Manual of

Condition
Assessment of
Water Mains

Water Supply Practices

M77




CHPSep 1. ean pipe to bare metal uang minimal-to-no water

PIPE CLEANING, PREPARATION
AND DRYING WITH VACUUM
TOMAHAWK AIR-DRIVEN
STONE PROCESS.

AGGREGATE OF
VARIOUS CALIBRES

CLEANED
PIPE
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AXIAL MOVEMENT OF STONE SCRAPES PIPE.
CLEANING IS ENHANCED AND TARGETED WITH RADIAL
. DEFLECTION TO REMOVE ALL CORROSION PRODUCTS.
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Loose graphitic
corrosion is
removed from
pipe wall to
ensure excellent
liner adhesion






https://www.youtube.com/watch?v=UZP1TwGrRyQ

PipePreparation Inspection and
Evaluation

A Tomahawk Sc2 dzi u-driveh ikspedion
CCT\¢ameaathat vacuumsanddries
the pipe, joints and service connections.

A Qadsandleaks are also exposedby
Scout as part of the Evaluation proces: Hvw 183 PIT 1 to PIT 20

A Sufaceprepaation exceedsASTM
F31&, andseavicesare cleanedto a

supaior sealng at all crucialocations.



pipe usingRECwith HD video

PIPE INSPECTION, Detective " —
RFEC PROBE ASSESSMENT and TRUCK
HD VIDEO INSPECTION

CLEANED &
LIVE INSPECTED

STREAMING PIPE
DATA RFEC PROBE /

. /
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Remote Field Eddyurrent (RFEC)

A Equipped with an exciter module that emits an AC electromagfietit

A Energy field passes through the pipe wall, travels alongxterior of the pipere-
enters the pipe and is received by a detector array.

A Computeranalyzesxciterversusdetector signastrengthchange anghaseangle shift

to determine wallloss. Energy Flow Path

local wall loss
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ATheEnvirologics Detective dzRFEE to determine remaining wall
thickness

ADesignedtobé aljdzA O1 | dzRAG 2F LIALIS KS
making as to next steps

ALive streamed data displayed on computer screen ugitgour
codedpallet:
Isgood pipe wall
AYellowis cautionary

are areas where there greater than threshold valugg. 50% through
wall defect, further investigation warranted
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R
Visual Inspection with HD RAEECSteaming Colou Assessmat
Camera

A Concurent visud inspectian and defect scan.

A Alarm(red)locations are synchronizedvith HD video to better determine
corrosion condition andocation.



Sherbrooke, Q€83 meter long section
Percantage of Wall - ThicknessLoss

4 Results from Sherbrooke
Indications relates to the video inspection log of Logistique Saint-Laurent, Pipe #4, from pit #3 to pit #4, dated 18-10-18 on Brouillette Street.
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Potential for structure repair in short section of pipe with 75% through wall defects




Structual point repars canbe ingalled internally

L Y Jungehthaler Str hbach / Jungenthaler Str

-

Point repar sleeves (e.g QuickLo&) conse of a sainlesssted
sleeve andrubbergagket. Positionedemately with Scoutand
Installedusinginflatable plug. Meets ASTM F3110 requrements,

andsuppors 220 psiof water pressure.




Evidence Based Pipe Health Evaluation
Includes:

A Prior to deployment: Leak assessments, break or maintenance history
of pipe

A Upon arrival: Cross section review of pipe cuts and review of pipe
exterior exposed during excavation

A After cleaning: Scout CCTV video of cleaned pipe, corrosion removal
from pipe wall, active leaks and vaculation of holes

ABy end of CELP step 2: RFEC probe assessment and HD video



CHPSep3: pipe Interior withBlukoten polymeric coating

VACUUM

Blukote™ AIRBORNE
POLYMERIC LINING

TETHERED DISTRIBUTIVE
MIXED BODY (DB) GENERATES
BluKote ™ TURBULENT AIRFLOW TO

UNIFORMLY APPLY LINER.
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Click here for video


https://www.youtube.com/watch?v=cfPucf-Gb94

Blukote Airborre Lining

ALow-cost, NSF61Class Ipolymeric lining system for
metallic andconaete pipes (not trialedon ACto date).

APrevents future interior corrosion depost build-upand |+ “ea et
water qualty problems. N ERCS

ADeployed succesfully on 100mm- 200mmpipes.

ALne up to 120 meters of pipe in one segmaext.

ALne 22.5cbends, one per pipe section

ARast lining application, 4-hours tack-free, as little a4
hour return to service following lining.




Continuous lining thickness of 0.¢49..0 mm per coat. Minimum bon
strength of 500 psi, average of 1,500 psi. Full coverage at servi
connections, clamp repairs and pipe joints.
No plugging of services.




BluKote Lining Tes

AAdhesion
AHolidays

Almmersion

ASevice Tapping




CELPSep 4: exterior usingcat hodicprotection

CATHODIC PROTECTION
(POST INSPECTION)

__— ONe (OR MORE) ANODES
LOCATED AND SPOT-WELDED
TO EACH PIPE SEGMENT.

\

THERMOPLASTIC SPOOL PIECES OF
PRESSURE PIPE (CLOSURES)




Cathodic protection stops exterior corroson.

A Cathodic protection uses zincor

magnesiunanodesto protect pipe
exterior (AWWA M27Manual).

A Anodesare accurately placedusing Vac-
Ex andresultsfrom the REEC/video
Inspection.

A Dissimila metal corrosion between the
serviceandpipe can be stopped.

A Anodescan be monitored andreplaced
at nominalcod.




Cathodic Protection

Welding of anode wire to buried water maintakesseconds.



Cathodic Protection

Anade Is buried, protecting exterior of pipe ~ 20 years.



Field Results




