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Copper DSL
Towers and Rooftops
Pole Engineering

Underground Structures &

Locates
Civil/construction
HFC Deployments
Street Furniture

Introduction
of broadband
services

Introduction
of mobile
networks

Small Cell anWiFi
FTTAPON/GPON

LongHaul Fiber

PoE & Leaky Cable

In Home Installation & Repair
Sensors and Devices

Radio dimensioning

Introduction

of fiber optic
networks




Broadband Accedsvolutior Expansion obeepFiber

ADSL2+ — QO ’ =10 - 20 Mb/s
Central office
o ~ 20 - 50 Mb/s
’ =~ 100 - 150 Mb/s
(vectored)

Cabinet
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Cabinet

.|..| <250 m

Distribution point

° <50m
XG-fast .

Building/Driveway

< ’ ~2,5-10Gb/s

Twisted pair

Higher data speeds require densification of network and expansion of network edge to outside plants

Pource: The future X netwark, Weldon, Marcus K. 2016




Broadband Accedsvolutior Expansion obeepFiber

=

ADSL2+ =10 - 20 Mb/s

Central office

=20 -50 Mb/s
=~ 100 - 150 Mb/s
(vectored)

=200 - 300 Mb/s

Cabinet

.|l.| <250 m

Distribution point

° <50m
XG-fast l

Building/Driveway

1

Twisted pair

Higher data speeds require densification of network and expansion of network edge to outside plants

Source: The future X network, Weldon, Marcus K. 2016




ComparingdG to 5G / connectinghe edge

g Latency Latency 8 <1lms

7.2 Exabytes/ B//Data traffic Data traffic B///SO Exabytes/
month month (2021)

Peak data { Peakdata A 20 Gb/s
rates rates

3 GHz m Available i m 30 GHz
spectrum SpeCtrUm

100 thousand [ | Connection Connection 77 1 millions
connections/Km? density - connections/Km?




Locate, Safety first

Sub Surface utility engineering
Towers

Pole engineering

Connectivity

About Telecon
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Yellow Paint, not Rotten Eggs

Safety Firs® Utility and Infrastructure companies priority
There is a huge underground network of utilities that we dc
not see

Damage prevention a key aspect but;

Despite network redundancy hits to underground facilities
have an impact

Locating a key part of building outside networks

Guide

Paint marks
colours on
the ground

Blue:
Water

Red:
Electricity

il
Communicatio




LocateRequestd 0 Year Trend

Infrastructure is damaged less often when the locate request process is
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Damages/1000 Requests

400,000 —

200,000 —

614,281 631,249 686,169 722,330 786,073 866,389 939,682 946,494 1,002,173 1,029,592

o —
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Requests 614,281 631,249 686,169 722,330 786,073 866,389 939,682 946,494 1,002,173 1,029,592

Construction Ratio 10,31 8,63 7.46 6,72 6,37 4,47 5,00 5,08 5,35 4,90

v Locate requests have almost doubled over the last 10 years
v Because the locate request process is being utilized more often, damages have
significantly decreased over this period




Damages by Type of Infrastructure c/

Telecommunications and natural gas infrastructure damaged most often.
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Natural Gas Telecommunications Electric Public Works Liquid Pipeline Unknow/Other

m 2325 2078 345 46 10 2

2017 2404 2541 352 49 18 1

2018 2375 2188 399 60 18 2

v Of the infrastructure damaged over the last three years, both natural gas and
telecommunications infrastructure damaged significantly more often than other utilities
v During this same time frame, the average incident cost exceed $140K per incident




TheCostof not Locating

Direct and indirect costs preventable with better proceSS&s CONSEqUENCES
and more accuracy00 to 750 million per year. v Service distuption;

v Intervention of emergency

$ 800,000,000 -

$700,000,000 -

$ 600,000,000 -

$500,000,000 -

$400,000,000 -

- $180,000,00

- $160,000,00

- $140,000,00

— $120,000,00

— $100,000,00

— $80,000,00

services

Evacuation of businesses
and residential sectors;
Risk of injury or death
Loss of product;
Environmental impact;
Economic impact on
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$ 300,000,000 - businesses
- $60,000,00 .
and companies;
[ SAD000.00 Word delays;
100,000,000, 4 - $20,000,00 Administrative and legal
i ok — COSts;

> § 2 3 4 . .
Negative impact for owner
Socio -Economic Cost $ 748,640,729 $ 621,168,446 $ 656,785,871 $ 667,787,601 [ . .
Cofvsin e ke $157,575,40 $129,248,53 $122,420,48 $134,040,06 —@— companies;

Type of Costs Disturbances to
v Replacement materials usedy ~Administrative to rehabilitate neighbouring lands

v Materials used:; damaged infrastructures. and !nfrgstructures;
v Labour: Traffic disturbances.

$200,000,000 -




Summary /(:L{
) X ON1CALL

v Call before you dig is essential & the law i’f-‘é‘ii‘i“é'fa“.%'ﬁ

v The GTA Is seeing the highest volume of locates In history
v More underground plant is certain for the future

v The need to locate becomes more critical, avoiding outages on fibg
and HFC

v translates into avoiding outages on
the 5G networkg with more devices

on the edge with more critical functions. \S\\
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Underground Is getting more complex

B
Canadian Market is going underground, low hanging fruit coming to an

endd Aerial and MXU are more in the rural areas moving forward
OAe D7 yrdrBuried182 5 paybackao

Steering
Head/Probe

WATER RESERVOIR
DEBRIS
TANK

Last year, | spoke about <ci vil Co
SUE is the next level.



What IsSUR

The Definition from CI/ASCE 3&

0 Abranchof engineeringoracticethat
Involves managing certain riske
associated with utility mapping at
appropriate quality levels, utility
coordination, utility relocation desigr
and coordination, utility conditior
assessmembmmunicatiaf utilitydata
to concernedparties, utility relocatior
costestimategmplementatioonf utility
accommodation policies and utility
desigmo

A

SUE Is the base of a successful utility design.







Qual i t P Level
Records Research




Qual i tg Level
Surveying Visible Features
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Qual i t B Level o0
DeSignatingobtaining horizontal position)
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(obtaining exact horizontal and vertical position)

K\; Qual i1 t A Level 0
Locating
\

Usually using nonrdestructive excavation




Depicting Quality
Levels on Drawings

LEGEND
GAS
GAS SERWICE
WATER
WATER SERVICE
SANITARY SEWER
SANITARY LATERAL
STORM SEWER
STORM LATERAL
BURIED ELECTRIC
BURIED ELECTRIC
STREET LIGHT
UNKNOWN
FIBRE OPTIC CABLE
CABLE TV
BURIED 3 E= =TV 525 CONC.
TELECOMMUNICATIONS R MH#4 182, 51

NNV 178.58 /b )
QUALITY LEVEL "B TToeap 202 é:‘;@m?ggh/
GUALITY LEVEL "C° S INY 181.51
QUALITY LEVEL D7
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TEST HOLE {QL—A)

BRACKETS INDICATE

INFORMATION OBTAINED | vigs 1230 P [EST HOLE 46
FROM RECORDS NOINY 178.74

NOT SURVEYED, BASED TEsT HDLE #5
ON FIELD OBSERVATI™ [FIELD NOTE:




Utility Conflict
Low risk
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Utility Conflict
High risk




Why Use SUE fdt T TXProjects? c/

v Provides designers and engineers with valuable information
during the design stage

v Clearly defines utility conflicts

v Reduces ralesign costs be routing right first time

v Contractors reduce their bid prices by reducing risk
v Reduces project delays by reducingwerk

v Improves project safety

v Avoids outages in the present and the future, wireline and
wireless

v Price on the FTTH side heavily impacted by investigations,
OKSIFLISNI A&a 2dzNJ 321§ X







First phase of 5@ LTRiprades Towers

v Approximately 13,000 towers across
Canada.

v In the past these services were combin
with the sale of metal, which is no longe
the case and the Canadian market has
scarcity of toweitabour

v Industry capacity unavailable to absorb §
large rampup ¢ volumes are needed but
not there- has slowed ability of tower
owners to implement upgrades




The Move frontowers

v 5G standard has defin&luse cases

1. Enhanced Mobile BroadbandNIBB
2. Ultra Reliable Low Latency Communications (URLLC)
3. Massive Machine Type CommunicatiomsTQ

v Previous generations of wireless technologies had majority o
edgeof-network equipment installed on towers/rooftops.

v We are seeing an increase of 5G readiness converging indoc
onto poles, with more devicesypertech?®)
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5 Challenges for Aerial
Small Cell & 5G

Electrical Distribution 34 Party Permitting

v Resources limitations for permit review and
approval - Processing time

Higher Engineering Standards & Restriction:s

Potential for Excessive MaReady depending
on infrastructure age and existing attachme
placements

Rural areas can have very large spans 65+
As a result, excessive MR or Pole change o
may be required in order to meet requireme




Challenges for Aerial
Small Cell & 5G

Municipal Consent
v Many poles are owned by
citydos and t .

approval is required for s\\
attaching small cells to the:

N
N
N\ \\
N \
N\
5

poles.

They can be aesthetically
displeasing both for the
MunicipalitypBP=
public. =
NIMFY0 Not In My Front

Yard.




5 Challenges for Aerial
Small Cell & 5G

v Locations chosen during FTTH design process

v Establish engineering guidelines with the municipalif
small cell aesthetics, ensuring structural integrity an
safety.

v Design criteria will expedite permitting.

v O3 hours to instal/l b ut

v Wireless reusing all the processes and learnings frol
the wireline deploymen&sconvergence in infrastructu
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Backto-Basics

Enterprise and Building Management Solutions




