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Introduction and Background

City of Waterloo (CoW)

» Located in southwestern Ontario

« 147,520 population (Stats Can 2021)

« 420km of gravity sanitary sewermain <600mm dia
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Introduction and Background

Original Maintenance Program

« Zoom camera on 3-yr cycle through the City
o MHs & gravity sewer lines + NASSCO scoring

« Augmented by CCTV contract inspection
o Risk-based 5 to 20-yr schedule

« Flushing conducted by:
o City Ops staff for hot-spots

o Contract services using Zoom and
CCTV assessments to prioritize
high risk pipes
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Introduction and Background

New Regulations in Ontario

MECP Consolidated Linear Infrastructure Environmental om-@
Compliance Approval (CLI-ECA) “For  Hunicipa Sewage Collecion System-

ECA Number: 0X0-W601
Issue Number: 1

Pursuant to the Environmental Protection Act, R.5.0 1990, c. E. 19 (EPA), and the regulations
made thereunder and subject to the limitations thereof, this environmental compliance approval
is issued under section 20.3 of Part 1.1 of the EPA to:

« New framework issued by MECP starting 2023 —
« Requires annual performance reporting:

{Address Line 2}

. ${SYSTEMNAME}
o Collection system overflows (SSOs/CSOs)
Schedule Description
Eﬁ t d t d rfl d 1 II Schedule A Syslfar.n Information . B
o ENOrNs made 1o reduce overtiows and spiiis Il T b e
Schedule D General

Schedule E Operating Conditions

 Facilitates innovation

All prior ECAs, or portions thereof, issued by the Director for Sewage Works described in
section 1 of Schedule B are revoked and replaced by this Approval.

DATED at TORONTO this S{DAY} day of SMONTH}, ${YEAR}
5 Signature

${CURRENTUSER}. P Eng.
Director, Part 1.1, Environmental Protection Act



Introduction and Background

Inspection Program Opportunities
« O&M Efficiency:

 Lack of full-pipe inspections [] proactive approach to critical pipe
conditions

* Asset Renewal Planning:
» Leveraging knowledge of asset condition in support of rehab prioritization
« Compliance:

* Meeting requirements of the new regulatory framework (CLI-ECA)

» Decision in 2024 to transition to acoustic inspection program (RATS Inc.
services contract)
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Acoustic Inspection Technology

Sewer Line Rapid Assessment Tool (SL-RAT®)

« Transmissive acoustics to detect gravity pipe anomalies:
o NSF grant developed technology
o Evaluated by the EPA in 2014, ASTM inspection protocol
o Used by > 2,000 municipalities worldwide

« Provides rapid and cost-effective data collection

« Enables a condition-based approach for optimization of the O&M
program, inform asset management planning, and meet
compliance obligations
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Acoustic Inspection Technology

How does it work?

- Receiver “Listens”
Transmitter “Yells AND Analyzes

80-160
Seconds

Obstruction
Dissipates 4
acoustic energy



Acoustic Inspection Technology

Scoring of pipes informs decision-making and compliance

No obstructions

Root fibers limited growth
Grease limited build up

Root fibers and/or grease
Robot can pass through

Root fibers and/or grease
Robot cannot pass through

9 Obstructed

Acoustic Score
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Acoustic Inspection Results:
>155 million meters of pipe

inspected
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Methodology

How did the City use the technology?
* |nitiated 3-yr service contract in mid-2024

o Including City roadway, LRT, and
Regional road permitting

o Real-time dashboards

o 100% of City covered in Years 1 & 2
« Augmented by new internal programs:

o CCTV crawler and van retrofits

o MH camera system and software

o NASSCO training for staff
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Methodology

Areas of inspection (2024 & 2025)

2025
o ~3,250 pipes

2024
« ~2,850 pipes

* 190,200m of
pipeline

« 178,200m of
pipeline

« 5-6 km/day progress « 4-5 km/day progress

* Mainly residential &
ICI| areas

* Included higher risk
City core
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Results

What did we find after baseline? Only 3.2% of pipes needed to

A scqrem of Acosstic Scores be assessed for follow-up
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e 2350 224

<000 4
T 1500+
g
".7 00
-

&Y
50 - X
q7 43 49 o x o e
v — —r-——— - ' ' | - ' THECITYOF“
2 1 ® 3|4 5 08 e 8w Waterioo

GFS Asraran: Jahe
www.waterloo.ca



B D I e e
Results

Send flusher truck
based on assessment

Heat map for City use

13



B D I e
Results

Real-time GIS dashboard for operational follow-up

City of Waterloo Dashboard - View Only

Sewer Line Progress

Bloomingdale

North Rosendale
® Yes 96.87% » s - : X 4
@No 3.13%
Bre!
o™

Inspected Meterage

178.2k [NEEENEA" . - - ol

Filter Using Above Select

3 € toria Hills o g
Esri, NASA, NGA, USGS, FEMA | Province of Ontario, Esri Canada, Esri, TomTom, Garmin, SafeGraph, GeoTechnolo /NASA, USGS, EPA, NPS, USDA, USFWS, NRCan, Parks Canada Powered by Esri

L
I n S p ‘ | e d LI n e S ASSET_ID Inspected Reason for Not Inspecting Other Reason for Not Inspe... Inspection Date Unmapped Line Notes

10081618 10/23/2024,1:10 PM

1 4 10086083 10/23/2024, 12:58 PM
° 10083291 10/23/2024,12:25 PM

10083292 10/23/2024,12:19 PM

SL-RAT Manholes Manholes
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Discussion

How will we improve our programs?

: : : : : $100,000
Acoustic full-pipe segment information to  immediate data for ($100,000
assess need follow-up .
savings)
CCTV |ncr.ease.d budget or refocus on 0 be assessed Capl_tal
at-risk pipes + savings
Flushin reduction in program spend projecting 20% reduction (ribi%t(‘:'ggs
9 Prog P in 2025, refocus efforts
expected)
to be assessed $130,000
Repair no changes to date greater budget to be + Capital
15 allocated + savings
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Discussion

Condition-based maintenance workflow:
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Discussion

Next steps?
* Year 3 of Program

o Continue to adjust operations support processes to
facilitate the contract

« Validation of Year 1 & 2 results
o Assess pipes with in-house CCTV

« Program modifications for risk-based maintenance
o Assessment of savings
o Modifications to budget line-items
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Thank you!

Questions?

Leigh McDermott — City of Waterloo

L eigh.Mcdermott@waterloo.ca

Anthony Abbruscato — RATS, Inc.

Anthony@ratsinc.ca

RAPID ASSESSMENT TECHNOLOGY SERVICES INC.
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Introduction and Background:

Original Inspection Program Overview
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Zoom
Camera

CCTV

Flushing

Repair

critical pipe conditions better information
missed to inform O&M

risk of missing critical better prioritization of
changes in condition sewersheds/pipes

efficiency of program flush only needed
spend & results pipes and areas

addressing highest risk

program effectiveness .
pipes

$200,000

Capital

$150,000

$130,000

+ Capital THE CITY OF ﬁ
Waterioo

www.waterloo.ca
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Introduction and Background

What is the industry doing?

Pipe Inspection

a
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CCTV
Acoustic/Sonar

= Zoom

m Visual/Smartcover
Other (Camera)

- 22 Municipalities

MH Inspection

CCTV
Scanner (Cleverscan, Rinno)

= Zoom

= Visual/Smartcover

19 Municipalities

City staff spoke to:

* ON municipalities
using the
technology

* US municipalities
using the
technology
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Acoustic Inspection Technology
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Transition to new O&M model

Partial Condition-Based /

Time-Based O&M Protocol

$

Condition-Based O&M Protocol
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