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The Greater Golden Horseshoe
9.25 million people  (26% of all Canadians)
4.5 million jobs (26% of all jobs in Canada)

The Greater Toronto Hamilton Area
7 million people (19% of all Canadians)
3.7 million jobs (21% of all jobs in Canada)



- 4.25 million more people

- 1.8 million more jobs

- 2.7 million more people

« 1.1 million more jobs















Terminal 1:
1964 - 2004







Toronto Pearson at Transfer to GTAA — 1996

Managed and
operated by the
GTAA, a not-for-
profit corporation,
since 1996

Operated on a

commercial basis

No taxpayer subsidy
to fund operations
or airport

development




New Terminal 1
Opened 2004

Original T1
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2016

44 Million
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015 2016 )
41 Million 44 Million

Passengers

015 2016 *
444,000 457,000




1,500
GTAA

employees

49,000
Toronto
Pearson
employees

300,000
jobs within
the economic
zone
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Change in passenger

Airport Passenger traffic, traffic between 2015 &
2016, Millions 2016, %

Dubai 83.7 +7.2%

London/

Heathrow 75.7 +1.0%

Paris 65.9 +0.3%

New York JFK 60.6 +3.8%
Singapore 58.7 +5.9%

Pearson 44.3 +8.0%

SOURCE: Airport traffic statistics, GTAA Passenger Traffic statistics, Airport Council International, press search



Amsterdam

London, Frankfurt

Heathrow

Istanbul

Paris
New York, JFK

Los Angeles

Poised to be North

America’s next mega hub.

Dubai

Singapore

Shanghai
Hong Kong

32



33






Lake Simcoe Reg. ‘

Peterborough ‘
®omm

‘ ‘ iagara District

 Airports play important local roles and can support more passenger service,
general aviation, cargo flights, etc.

 Better using capacity allows for the “highest and best use” of airport
infrastructure to the region’s benefit

 High order transit connecting the region to its passenger airports reduces
road congestion and keeps goods and people moving



36%

London

Heathrow

50%

Hong Kong
Kai Tek
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- Revising our values

 Noise issues
» Public workshops
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Runways



T1

T3



NAV CANADA assigns runways based on the following considerations:

Wind, Weather, Surface Conditions: In calm wind Air Traffic Control can assign any operationally suitable runway
regardless of wind direction; “Into the wind” runway configurations are required in windier conditions When runways are
wet, covered in snow/ice, the crosswind threshold is reduced.

Runways may be selected to avoid aircraft flying toward a storm

Preferential runway system: Between 12:00am and 6:30am as set out in the Canada Air Pilot (CAP)
Arrivals: 05, 15L, 06L; Departures: 23, 33R, 24R

Under review as part of Toronto Noise Mitigation Initiatives — Idea #6

Demand/Capacity: Traffic levels vary throughout the day. Weekends and overnight= lower traffic so more configuration
options. Weekend Runway Alternation under consideration — Idea #5

Runway Length: Pilots can request a specific runway based on operational requirements; Runway 15L/33R (a North/South
Runway) is the longest runway, and is requested at times by long haul (heavy) aircraft

Runway Availability: Short term and longer term maintenance can affect runway configuration. Examples: airport surface
closures (maintenance, snow clearing) or equipment outages (navigation aides, lighting)

East/West configurations are the most common:
1) Can use up to 3 runways at once
2) Aligned with prevailing wind direction (westerly)

Safety is #1 Priority when assigning runways!



05 52,906 23.1% 18,613  8.3%
oe6L 16,653 7.3% 56,764  25.3%
06R 10,160 4.4% 1,235 0.6%
15L 2,520 1.1% 1,660 0.7%
15R 1,572 0.7% 486 0.2%
23 49,091 21.5% 81,413 36.2%
24L 21,257 9.3% 801 0.4%
24R 64,446 28.2% 49,164  21.9%
33L 9,170 4.0% 762 0.3%

33R 959 0.4% 13,812  6.2%



Final Approach — ~

Early Turn Turn

Base

Downwind

Arrivals follow Standard Terminal Arrival Route (STAR) to runway
Departures follow Standard Instrument Departure (SID) procedures















Noise Management Program



Elements of our Noise Management Program

Noise Operating Restrictions
* Night Flight Restriction Program
Engine Run-Up Restrictions

Preferential Runway Assignment (midnight-6:30 a.m.)
Noise Abatement Procedures — Pilots are required to comply with these procedures designed to minimize noise impacts

Land Use Planning — We work with municipalities to restrict residential development in the highest noise impacted areas (the
Airport Operating Area)

Enforcement Office — All flights operating to/from Toronto Pearson are monitored for compliance to Noise Abatement and Noise
Operating Restrictions

Noise Management Office — Staff respond to questions and concerns about aircraft noise, register and report on noise complaints

Consultation and Outreach — program to meet with residents in various ways — CENAC meetings, community open houses,
publication of monthly community e-newsletter, airport events such as Street Festival/Runway Run

Noise Management Action Plan — the purpose of the initiatives of the Noise Management Action Plan
is to ensure continuous improvement of the Noise Management Program.
Recent/current initiatives include NMT Review and the Noise Management Benchmarking Study



Noise Complaints
Residents can register noise complaints using any of the following means:

 Online: Using WebTrak to investigate aircraft operations and register complaints, or our online
Complaint Form

Phone: (416) 247-7682

CENAC Meetings

 Held four to five times per year.

e CENAC committee is comprised of community and Elected official representatives
 Technical advisors (NAV CANADA, Transport Canada, acoustician, airline)

Community Open Houses/Events

 Meet community members at community open houses and community events

Monthly E-Newsletter

* Checking In includes relevant information about Toronto
Pearson including airport events, activities, noise mitigation
initiatives and public consultations.


https://torontopearson.com/webtrak/

Federal Riding Complaints Callers
Beaches-East York 119 2
Bramalea - Gore - Malton 1 1
Brampton Centre 437 38
Brampton East 30 10
Brampton North 12 7
Brampton South 58 23
Brampton West 2 2
Burlington 1
Davenport 39 4
Don Valley East 5086 17
Don Valley North 6 3
Don Valley West 2276 47
Dufferin-Caledon 41 3
Eglinton-Lawrence 260 19
Etobicoke - Lakeshore 266 48
Etobicoke Centre 2918 109
Etobicoke North 2643 32
Humber River-Black Creek 89 48
King-Vaughan 92 18
Markham-Stouffville 858 2
Markham-Thornhill 8 4
Markham-Unionville 9 4

Federal Riding Complaints Callers
Mississauga Centre 5 4
Mississauga East-Cooksville 198 37
Mississauga-Bram. South 1 1
Mississauga-Erin Mills 40 13
Mississauga-Lakeshore 69 13
Mississauga-Malton 270 33
Mississauga-Streetsville 891 44
Oakville 2610 67
Oakville North-Burlington 11606 88
Parkdale-High park 14756 35
Richmond Hill 2 2
Scarborough Centre 6 2
Scarborough-Agincourt 1 1
Scarborough-Guildwood 2 2
Scarborough-Rouge Park 639 1
Spadina-Fort York 1 1
Thornhill 12 10
Toronto-Danforth 3 3
Toronto-St.Paul's 991 19
University-Rosedale 6 4
Vaughan-Woodbridge 207 9
Wellington-Halton Hills 5431 23
Willowdale 73 10
York Centre 16 6
York South-Weston 3 3
Grand Total 53135 880




Complaints by Runway
Movements
Total = 53,001

Runway Movements
Total = 453,444

72% of the complaints were
for Arrivals

28% of the complaints were
for Departures

Throughout the year, we also receive
complaints against non-runway
operations, including Helicopter,

Instrument Landing Checks Overshoots,

and Run Ups
Non-Runway Complaints Total = 134

84 508

762 13,812
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05 40.2% 361 6.5%
o6L 3.9% 302 5.4%
O6R 73 0.5% 7 0.1%
15L 11.8% 100 1.8%
15R 114 0.8% 126 2.3%
23 [4,631 ] 32.3% 45.8%
24L 91 0.6% 0 0.0%
24R [1,103 ] 7.7% 2.1%
33L 89 0.6% 28 0.5%

33R 216 1.5% 35.4%

Preferential Runways in order of priority:
Arrivals — 1) 05 2) 15L 3) 06L; Departures — 1) 23, 2) 33R, 3) 24R
Note high usage of non-preferential runways due to prevailing westerly wind






Issues/Trends



Night Flight Budget

* Night Flight = A flight that operates between 12:30 and 6:30 am

 In 1997, Transport Canada established a budget for the annual increase of night flights
 Formula - night flight movements can increase at the same rate as passenger growth.

e Only airport in Canada with a budget
2013 Night Flight Budget Amendment

 |n 2011 following public consultation, the GTAA submitted a request to Transport Canada for an
amendment to the Night Flight budget to accommodate growing demand. Transport Canada

approved amendment in June 2013

* Amendment includes a “trigger” for three 10% bump-ups IF the annual actual night flight
movements reaches 95% of the budget

e Bump up has not been required Type of Flight 2017 Budget

Community Concern Pre-Scheduled 14,200
. . “Exemptions”
 General concerns about night flights

Unscheduled Day of

o 4,004
Formula based on passenger growth, not “Extensions”

movements (passenger growth is higher
(p gerg gher) TOTAL

. 18,204 (7.57% i
 Concern about pending bump-up ( 6 increase)



On February 9, 2012, NAV CANADA implemented a change to routings for the Toronto-Ottawa-

Montreal Corridor

Purpose:

 To increase efficiency and consistency of the airspace while reducing controller/pilot complexity, track
miles, fuel burn & GHG emissions

Local Impacts:

* When redesigning the airspace, NAV CANADA had to comply with Transport Canada’s latest design criteria

which required a wider turn radius on the base turn

e This meant the downwind for 06L/R and 24L/R moved 1 NM south (the downwind for other runways

already met the criteria)

Before

After



Airspace Change Protocol

In June 2015, NAV CANADA and the Canadian
Airports Council published the Airspace Change
Communications & Consultation Protocol to
ensure residents:

1. Have the opportunity to know that a change
may be taking place and why the change is
necessary

2. Have the ability to learn and understand how
the change may affect them, and

3. Are able to provide input that will be taken
into consideration as part of the design
process



Questions?



Study

Description

Status

Toronto Airspace Noise
Review

Commissioned by NAV CANADA

* Led by Helios

* Review of Toronto airspace, to determine whether all
reasonable actions to reduce aircraft noise are being
considered with respect to design and operation of the
Toronto area airspace.

* Helios undertook a consultation and public

engagement process to gather public input.

* Deadline for input was March 30th, however,

due to increased interest in the study the
public comment period has been extended to
May 31, 2017.

Toronto Noise Mitigation
Initiatives

NAV CANADA and the GTAA are studying six noise
mitigation ideas:

1. New Approaches for night-time operations

2. New Nighttime departure procedures

3. Increase downwind arrival speeds

4. Use new technology to reduce need for low altitude
leveling of arriving aircraft

5. Weekend Runway Alternation

6. Review of Preferential Runway System

* The GTAA expects to begin consultation on
Ideas 5 & 6 later this fall.

Noise Management
Benchmarking Study

Commissioned by GTAA

* Initiative of the Noise Management Action Plan,

» Working with Helios to benchmark Toronto Pearson
Noise Management Program and identify potential new
programs or initiatives to pursue.

e This study is expected to be completed by
Summer 2017.




The Six Ideas
In June 2015, the GTAA announced a three-phase Noise Mitigation Initiatives Engagement Plan with NAV

CANADA to study six ideas that have the potential to reduce the noise impact of Toronto Pearson’s
operations on surrounding neighbourhoods.

* These ideas are in response to feedback that has been provided by the community.

New Approaches for night-time operations — improved descent profiles

New Departure Procedures for night-time operations — higher altitude requirements for turns
Increase downwind arrival speeds to reduce flap use

Use of RNP to allow for constant descent in parallel operations

Weekend Runway alternation

SRR A o A

Preferential Runway Review

 Stakeholder roundtable sessions held in summer 2015

* Technical Briefing May 2016









Fundamentals of Acoustics and

Aircraft Noise
Residents' Reference Panel

Colin Novak Ph.D., P.Eng.

Akoustik Engineering
Limited

June 03, 20157



Why is it important to consider
environmental noise?

® Studies have shown that approximately
20% of the world population i1s exposed to
unacceptable environmental noise.

® As cities grow, residential areas are
encroaching on transportation routes and
industrial sources.

® While regulatory requirements are
becoming more prominent, many
inconsistencies and lack of understanding
still exist.



Terminology of Sound

® There are many ways to describe and quantify sound, it 1s important to
understand the applicability of each, including:

® Sound Pressure level (dB or dBA)

Sound Power level (dB)

Sound Intensity level (dB)

® Loudness (Phons or Sones)

® Effective Perceived Noise Level - EPNL (dB)
® Statistical Parameters - Ln (dB)

® It is important to also refer to the physical quantities of sound when
describing levels and the impact of changing levels



What is sound?

What is the definition of sound?

® Sound is the propagation of a disturbance through a medium. For air, sound
propagates at the speed of sound or approximately 340 m/s at STP.

How would you define noise?

* Noise is generally considered to be any unwanted sound.

* Environmental Noise is generally referred to as unwanted sound produced by
human activities which interfere with communication, work, rest, recreation and
sleep.



What is sound?
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Pressure vs. Pressure Level

® Magnitude of sound pressure
affecting the ear varies from 2x10-
Pa at the threshold of perception to
200 Pa at instantaneous damage.

® To account for this, a log scale is
used to describe sound pressure
level which gives the units of dB.



Propagation of Sound over Distance

® It is important to understand how the propagation of noise varies with distance.

® Ideally, we should experience a 6 dB reduction per doubling of distance. Most
real sources DO NOT behave this way.

Near

Far field

field

Free field

Reverberant field
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Perception of Sound

Change in Sound

Change in Perceived

Level (dB) Loudness
1-3 Just perceptible
5 Noticeable difference
10 Twice (or 1/2) as loud
15 Large change
20 Four times (or 1/4) as loud




Sources of Aircraft Noise

Mechanical and Fluid Dynamic Noise
® Fan and Compressor
® Turbine and Combustion
* Jet
Aerodynamic Noise
® Landing gear
® Flaps
® Air brakes

Each source has its own characteristic amplitude, frequency and directivity that
contributes to the aircrafts overall noise



Sources of Aircraft Noise on Approach

On approach, engine noise 1s generally the largest contributor to noise
Most significant engine noise 1s from the fan and turbine
Aerodynamic noise from landing gear and flaps can also be significant

To reduce EPNL at approach, fan noise and airframe noise must be reduced




Propagation of Aircraft Noise

® The simplified statement of 6 dB attenuation of sound for each doubling of
distance that the sound travels is an unrealistic over estimation

® The attenuation from propagation is the result of many variables (many of
which are non linear) and is also frequency dependent, these include:

® Degree of the uniformity of spherical spreading of the noise source
® Atmospheric absorption and reflection,
Ground absorption and reflection
Atmospheric turbulence

Refraction due to wind

Temperature inversion




Managing Aircraft Noise

« Aircraft noise abatement has traditionally focused on:
*  Replacement of older aircraft and engine retrofit

*  Implementation of flight operations including:
Minimize overflying in high population areas
Minimize flying at sensitive times
Quieter procedures
Discourage new development

- These efforts have lessened or controlled the growth of
ground level noise level contours

- However, present noise contour sizes will likely increase
due to forecasted capacity demands



Quantifying Aircraft Noise

Community noise exposure 1s presently measured using
engineering noise metrics eg., Ly, CNEL, Leq, SEL, TA, NA etc.

These metrics are only some of the factors to quantify community
annoyance
There 1s question to their true correlation to annoyance



Other Factors Driving Annoyance

- Noise level 1s not the only factor to drive annoyance of aircraft
noise
Relative difference between aircraft noise level to ambient noise level
Frequency of aircraft flyover events

Higher concentration of aircraft flying a narrower slot due to improved
navigation

Higher frequency component to aircraft
noise 1s psychoacoustically less
desirable

Time of day/week - night time and
weekend operations

Demographics and geographic location




Thank you for listening!
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Agenda

1. Who are Helios and who am |

Comparison of airport throughput and geographic footprints
Role of NAV CANADA

Toronto Airspace

Independent Toronto Airspace Review

S

Noise modelling for Initiatives 5 & 6
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HELI-O-S

Who are Helios and who am |

- UK aviation consultancy, « Nick Boud

owned by Egis . Aviation consultant

* Approx. 65 employees - 25 years aviation experience

« Airports, Air navigation N |
services, Institutions Airport planning
- World wide experience viation noise

« Ai h
« Reputation for excellence and T spate change

quality - Consultation

. Policy

3
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HELI-OS
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Role of NAV CANADA

* Provides air navigation services across Canada

- Accountable for the safe & efficient management of aircraft within
controlled airspace

« Design the airspace structure and flight paths

« Publish information to support the safe & efficient use and operation
of Canadian airspace

5
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HELI-O-S

Airspace

« Airspace is a 3D jigsaw with many pieces

« Toronto’s is no more or less complex

- Airspace is different at every airport as every airport is different
- The safest airspace is the most predictable airspace

« Airspace and air traffic control is very “systemised”

« NAV CANADA's operation is heavily manual / eye balling

 One unusual element is a 3000ft hard anchor on the south
downwinds

6
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Arrival flight paths

2010 2016

7
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HELI-OS

Arrivals
2010 2016
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HELI-OS

Departures

2010 2016
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Change in arrival flight path density
Average July day 2016 vs 2010




Change in departure flight path density
Average July day 2016 vs 2010




HELI-O-S

Independent Toronto Airspace Review

- Purpose to identify additional mitigations to reduce the impact of
aviation noise.

- Will recommend mitigations where they will reduce noise e.qg.
keeping aircraft higher for longer.

« Options for noise sharing will be identified but require further
consultation.

« Only able to make recommendations against NAV CANADA

« Further information: www. TorontoAirspaceReview.ca

12
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HELI-O-S

Noise mitigation initiatives 5 & 6

- 5 =Weekend runway alternation

Investigation of different scenarios that may allow aviation noise at weekends
to be shared, on a pre-determined basis, across different communities.

Number of options being investigated and noise modelling undertaken.
GTAA would have to undertake community consultation before implementing

Noise sharing means some communities get less noise than they currently
do but other communities get more.

Noise sharing can be a very emotive topic amongst communities.
« 6 = Review of night preference runways

The current night preference runways have not changed or been reviewed in
many years.

Demographics have change substantially, what are the least impacting night
runways now?

No preference runway for flights landing or taking off from the east to the

west, although significant night operations in this direction due to winds
13
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HELI-OS

Large industrial areas around Pearson

14
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Average noise contour
2015 Actual Weekend 17.5LAeqg




Time Above contours
2015 Actual weekend TA 70dB LAmax




Number Above contours
2015 Actual weekend NA 70dB LAmax




Tel. 44 1252 451650
Nick.Boud@askhelios.com

www.askhelios.com
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S Better Flight Paths
(Casa Loma)
\ Toronto Air Noise Group
(TANG) (Bloor)
Alderwood
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GTAA P E A R S ON P.O. Box 6031, Toronto AMF, om;‘mz‘:r:::rf::waa‘:

Tel (416) 7767747 Fax (416) 776-4640

’ TORONTO Greater Toronto Airports Authority

GENERAL AVIATION- NORTH:

1 Landmark Aviation
2,3 Landmark Aviation
4 Air Transat
6 Skyservice Investments
B6A Skyservice Investments
7 1.M.P. Group International Inc.
8A Skycharter LTD.
8B Skycharter LTD. 7
9 Landmark Aviation//

Glide Path 23
Access Rd Copyrignt (@ 2012 Greater Toronto Alrports Authority. Allrights
reserved. No part of this publication may be reproduced, stored in a
retrievalsystem or transmitted in any form or by any meons (Photo-
copying, electronic, mechanical, recording or otherwise) without the
prior written permission of the copyright holder.
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