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1 Executive 
Summary 
Subheadingt 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.1. Peer Review Summary 
In April 2010, the Toronto Port Authority (TPA) released the Billy 
Bishop Toronto City Centre Airport (BBTCCA) Capacity Report (Jacobs 
Consultancy, February 2010).  The report’s conclusions proposed the 
introduction of a slot management system at the airport with a cap of 
202 movements or less per day for commercial passenger aircraft. 
. 
The purpose of this review is to complete a due diligence review of the 
BBTCCA Capacity Report in terms of: 
• Methodology; 
• Applicable data used for the study; 
• Study conclusions and recommendations; and 
• Compatibility of the study conclusions with the terms of the 

Tripartite Agreement. 
 
In general we have found the BBTCCA Capacity Report to be a 
professionally sound document and that the findings and 
recommendations therein are within an acceptable industry standard.  
The slot cap is based on a series of assumptions that define an 
operating model for the airport that meets the requirements of the 
Tripartite Agreement; the cap of 202 passenger aircraft movements per 
day provides a conservative allowance for the operation of helicopters 
and a variety of general aviation activities at the airport.  
 
Our conclusions and commentary on the BBTCCA Capacity Report 
consists of a literature review of the document in question and a series 
of previous studies completed for the airport, the noise constraints and 
Tripartite Agreement for the BBTCCA, airport demand and capacity 
information, and the slot coordination processes.  We also completed a 
benchmarking study of other city centre airports around the globe to 
provide the City of Toronto staff with additional insights into the 
complexities and restrictions present at city centre airports. 
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2 Introduction 
Subheadingt 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.1. Background 
In April 2010, the Toronto Port Authority (TPA) released the Billy 
Bishop Toronto City Centre Airport (BBTCCA) Capacity Report 
completed by Jacobs Consultancy dated February 2010. 
The report’s conclusions led to the introduction of a slot management 
system with a cap of 202 movements or less per day on passenger 
aircraft movements. 
The City of Toronto has received approval for access to the Airport 
Capacity Report technical data for purpose of professional third party 
peer review. The City of Toronto engaged Airbiz Aviation Strategies Ltd 
on 30 November 2010 to undertake this third party peer review. 
 

2.2. Airbiz Aviation Strategies 
Airbiz is an independent international specialist aviation consultancy. 
Our clients include airport owners, operators, investors, airlines, 
government agencies and other aviation stakeholders. 
Airbiz is an active contributor and World Business Partner of Airports 
Council International (ACI). With offices in Melbourne, Sydney, 
Auckland, Vancouver, Calgary and Montreal, Airbiz serves clients 
around the world.  
Formerly known as Airplan, for over 20 years, Airbiz was established in 
2004 and has recently completed work at the following airports: 
• Calgary International Airport, Canada 
• Vancouver International Airport, Canada 
• Regina International Airport, Canada 
• Sydney International Airport, Australia 
• Qantas Airways, Australia 
• Brisbane International Airport, Australia 
• Melbourne International Airport, Australia 
• Perth International Airport, Australia 
• Auckland International Airport, New Zealand 
• Vancouver International Airport, Canada 
• Hong Kong International Airport, China 
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2.3. Scope of Work 
The purpose of this review is to prepare a due diligence review of the 
BBTCCA Capacity Report in terms of: 
• Methodology; 
• Applicable data used for the study; 
• Study conclusions and recommendations; and 
• Compatibility of the study conclusions to the terms of the Tripartite 

Agreement. 
The review addresses each topic covered in the Airport Capacity 
Report including: 
• Demand Forecasts 
• Noise Constraints 
• Infrastructure Capacity 
• TPA Objectives and Slot Coordination 
In addition to the peer review of the Airport Capacity Report, other 
reference material was reviewed where required to provide a better 
understanding of some of the concepts discussed as part of the 
BBTCCA review and to provide the City of Toronto with the information 
that will facilitate communication of the outcomes of the Airport 
Capacity Report to the community.  
 

2.4. Disclosure 
This document contains the expression of the professional opinion of 
Airbiz Aviation Strategies Ltd. (Airbiz) as to the matters set out herein, 
using its professional judgment and reasonable care.   
It is to be read in the context of the Purchase Order 6031890 dated 
November 30, 2010 and the Proposal dated October 21, 2010 (the 
"Agreement") between Airbiz and the City of Toronto (the "Client"), and 
the methodology, procedures and techniques used, assumptions, and 
the circumstances and constrains under which the mandate was 
performed.   
This document is written solely for the purpose stated in the 
Agreement, and for the sole and exclusive benefit of the Client, whose 
remedies are limited to those set out in the Agreement.  This document 

is meant to be read as a whole, and sections or parts thereof should 
thus not be read or relied upon out of context.  
Unless expressly stated otherwise, assumptions, data and information 
supplied by, or gathered from other sources (including the Client, 
Statistics Canada, Nav Canada, Transport Canada, Toronto Port 
Authority, operators, Jacobs Consultancy, etc.) upon which Airbiz’s 
opinion as set out herein is based has not been verified by Airbiz; 
Airbiz makes no representation as to its accuracy and disclaims all 
liability with respect thereto. 
To the extent permitted by law, Airbiz disclaims any liability to the 
Client and to third parties in respect of the publication, reference, 
quoting, or distribution of this report or any of its contents to and 
reliance thereon by any third party. 
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3 Literature Review 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Subheadingt 

3.1. Introduction 
This section reviews reports, literature and data that either provide 
background information to the Airport Capacity Report or additional 
information that assists in understanding the premises and conclusions 
contained in the Airport Capacity Report. 
The following reports were extensively reviewed as part of this study: 
• Tripartite Agreement (1983 inc. 1985 and 2003 amendments) 
• Noise Management Study (2010, Jacobs Consultancy) 
• 2008 Noise Contours Study (2010, Jacques Savard) 

 
Other background documents reviewed as part of this study were: 
• General Aviation and Airport Feasibility Study (2001, 

Sypher:Mueller) 
• Due Diligence - Airport Noise Parameters (2002, ACRES with 

RWDI) 
• Due Diligence – REGCO Proposal (2002, ACRES with RWDI) 

 
Additional information was sought on the following topics: 
• Bombardier Dash8-Q400 Specifications and Data 
• Benchmarking of other downtown airports  
• Web-based live noise monitoring systems 
 

3.2. Tripartite Agreement 
The Tripartite Agreement, signed in 1983 between the City of Toronto, 
the Toronto Harbour Commission (now the Toronto Port Authority) and 
the Government of Canada, sets the rules for the operation of the 
airport.  
It contains a range of stringent provisions to control growth at the 
BBTCCA. This section outlines various articles within the Tripartite 
Agreement that are specifically relevant to the Airport Capacity Report. 
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Article 27 – Noise Contours 
Article 27 states that “The lessee shall…regulate the overall frequency 
of aircraft movements in order to contain the actual 28 NEF Contour 
within the boundary of the official 25 NEF Contour for 1990 …” 
however, 
“The lessee shall not be required to prevent the actual 28 NEF Contour 
from expanding in a westerly direction beyond the official 25 NEF 
Contour for 1990 at any point between the two points marked “X” and 
“Y” on the official 25 NEF Contour for 1990…” 
Figure 3-1 shows the NEF contours produced in 1990 by Transport 
Canada which form the basis of the Tripartite Agreement. The X and Y 
are basically setting the limits between which noise contours are 
allowed to exceed the 25 NEF contour for 1990. 

 
FIGURE 3-1 NOISE EXPOSURE FORECAST 1990 – TRANSPORT CANADA 

Article 14 - Restrictions 
Article 14 of the Tripartite Agreement controls infrastructure growth at 
the airport by: 
• Prohibiting the addition of runways or extension to runways  
• Prohibiting jet operations except for emergencies 
• Restricting noise for turboprop aircraft above 5,700kg  

This article has the most significant impact on operations as the runway 
length (1,216m for runway 08-26) and the allowable aircraft types 
(Turboprops) limit the markets that can be served from the airport. 
 
Article 1 - Noise 
Article 1 was modified in 1985 to allow for Dash-8 aircraft to operate at 
Toronto City Centre Airport despite lacking STOL (Short Take-Off and 
Landing) abilities. In addition, article 14 defines excessive noise for 
non-STOL aircraft (above 5,700 kg) as 84.0 EPNdB takeoff (flyover), 
83.5 EPNdB sideline at takeoff (lateral) and 92.0 EPNdB on approach.  
The various readings must be performed in line with the International 
Civil Aviation (ICAO) Annex 16, Volume 1 (Environmental Protection – 
Aircraft Noise). Generally, the flyover reading is aimed at calculating 
noise emissions on take-off under the flight path, the sideline reading is 
aimed at calculating noise emissions on take-off adjacent to the flight 
path and the approach reading is aimed at calculating noise emissions 
on landing, under the flight path.  Since the readings are a standard 
procedure, the operations under which they are obtained may or may 
not accurately reflect the actual operations at the airport.  For example, 
the approach reading is perfomed using a 3 degree slope but we know 
that Dash8-Q402 aircraft generally operate at a quieter 4.8 degree 
approach angle. 
Although the Dash-8 noise certification for all versions exceed some of 
these specifications, the International Civil Aviation (ICAO) Annex 16, 
Volume 1 (Environmental Protection – Aircraft Noise) does provide 
guidance on the notion of trade-offs where one or two readings 
exceeded are offset by the noise “savings” in the remaining readings.  
Ultimately, it should be noted that the Dash8-Q400 aircraft is certified 
by Transport Canada as meeting relevant ICAO Annex 16 standards 
and is quieter than the original Dash8-100 aircraft as illustrated in the 
table below: 

 Flyover (dBA) Lateral (dBA) Approach (dBA) 

Dash8-Q402 78.0 84.0 93.1 
Dash8-Q102 80.8 86.3 94.8 
Tripartite Agreement 84.0 83.5 92.0 

TABLE 3-1 TYPICAL NOISE CERTIFICATION – DASH8 MODELS 



BILLY BISHOP TORONTO CITY CENTRE AIRPORT 
CAPACITY REPORT REVIEW  
10885R03F YTZ PEER REVIEW REPORT.DOCX GORD FALK 3/02/2011 

6
 

 

It should be noted that because the decibel noise metric uses a 
logarithmic scale, a difference of 3 dBA will be just perceptible to the 
human ear while a difference of 6 dBA will be perceived to be twice as 
noisy and a difference of 10 dBA will be ten times noisier. 
Article 34 - Helicopters 
Article 34 specifically addresses the modelling requirements with  
regard to helicopters. It states that “The actual NEF Contours 
prepared…shall include the noise attributable to helicopters for any 
calendar year during which flight paths were required to be followed for 
at least half of that year pursuant to Section 35.” 
and 
“…The lessor…may require..to specify flight paths for all helicopters 
operating to or from the Toronto City Centre Airport…if in the 
immediately preceding calendar year or the then current calendar year 
the total number of all helicopter movements has exceeded 4,000; or 
the number of heavy helicopter movements has exceeded 500.” 
and 
“A helicopter is deemed to be a heavy helicopter if its gross weight, 
divided by the product obtained when the number of blades on its lifting 
rotor(s) is multiplied by its largest lifting rotor circle radius, is in excess 
of 300 kg/m (200 lb/ft).” 
Although helicopter movements exceeded the above threshold at some 
stage in 2009, it is likely to drop off again in 2011 as the primary 
operator, Orgne, relocates its operations to Hamilton, Ontario. 
Article 34 - Seaplanes 
Article 34 defines requirements for Seaplanes and states that “If the 
average daily number of seaplane movements on the seven busiest 
days of total aircraft movements of each of the three busiest months of 
total aircraft movements in any calendar year exceeds 30”;or 
“An actual 28 NEF Contour provided under this section is closer at any 
point, except in a direction westerly of the Toronto City Centre Airport 
between points “X” and “Y”, to the official 25 NEF Contour for 1990 
than to the official 28 NEF Contour for 1990…the Lessor may require 
that the actual NEF contours…be revised to include the noise 
attributable to seaplanes.” 
In practice, this means that if seaplanes movements reach a given 
threshold or if the 28 NEF contours are too close to the official 25 NEF 

contour, then the seaplanes should also be modeled despite operating 
on the water as opposed to the land based runways. 
There was no need for Transport Canada to model the seaplane 
operations in 2008 and Jacobs Consultancy has excluded them 
altogether from their assessment which assumes that seaplanes 
operations are limited in nature. 
 

3.3. General Aviation and Airport Feasibility Study  
This 2001 study by Sypher:Mueller1 had the objective to provide the 
TPA with: 
• A factual background for decision making; 
• A realistic assessment of the options available to the Authority to 

increase usage of the Airport; and 
• Assist in developing a longer-term business plan for the Airport. 
This comprehensive study assessed a range of scenarios involving 
several aircraft types including jet aircraft with a focus on providing 
viable options to the TPA on the long-term development of the airport. 
 

  

                                                      
1 Jacobs Consultancy was formed with the merger of Sypher:Mueller 
International (Sypher), and Leigh Fisher Associates 
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3.4. Transport Canada Noise Contours 2008 
This study was performed to review actual noise exposure based on 
aircraft movement data sourced from Statistics Canada and based on 
operational assumptions (slope, flight path, noise profiles).  
The methodology applied is the same as for NEF contours with a 95% 
day synthetically designed from the movements throughout the year.  
The comprehensive report had the objective of identifying any breach 
of the Tripartite Agreement in regards to the 25 NEF (1990) contour. 
Helicopters and Seaplanes movements were excluded from this study 
in compliance with the Tripartite Agreement. 
This study, and subsequent annual studies, are an important part of 
the review process to ensure that the airport growth is within the limits 
set in the Tripartite Agreement. 
The key specifications of this study are shown in Table 3-2. 
 

Parameter  Value  
Software NEF-Calc  2.0.4.1 
Helicopters  No.  
Seaplanes  No.  
Itinerant G.A. Aircraft  149 Daily Movements. 85 Aircraft 

Types  
Itinerant Scheduled Services  65 Daily Dash8 Movements.  
Local G.A. Aircraft  250.2 Daily Movements. 5 Aircraft 

Types  
Itinerant Night Movements 3% 
Local Night Movements 3% 
Overflights and Run-ups Excluded per Transport Canada 

requirements 
Movements beyond 500nm 1.28 daily movements 

TABLE 3-2 2008 NOISE CONTOURS – TRANSPORT CANADA – SPECIFICATIONS 

 

3.5. Jacobs Noise Management Report 
This study is in many ways the key reference in regards to noise 
constraints described in the Airport Capacity report. 
It provides insights on the basics of noise as well as specific acoustic 
readings for the surroundings of BBTCCA as performed by an acoustic 
engineer. 
It also provides guidance for the development and implementation of 
noise abatement measures to offset issues such as: 
• Engine run-ups 
• Aircraft taxiing 
• Helicopter operations 
• Noise abatement procedures 
The study also provides numerous recommendations including 
implementing formal communications and outreach programs with the 
community. 
The key specifications of this study are shown in Table 3-3. 

Parameter  Value  
Software NEFCAL8 
Helicopters  Yes. 25.218 Daily Movements  
Seaplanes  No.  
Itinerant G.A. Aircraft  147 Daily Movements. 6 Aircraft 

Types  
Itinerant Scheduled Services  202 Daily Dash8 Movements. 88% 

Q400  
Local G.A. Aircraft  236.9 Daily Movements. 3 Aircraft 

Types  
Itinerant Night Movements 4.4% 
Local Night Movements 0% 
Overflights and Run-ups Excluded per Transport Canada 

requirements 
Movements beyond 500nm None 

TABLE 3-3 NOISE MANAGEMENT REPORT – SCENARIO 13 – SPECIFICATIONS 
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3.6. Bombardier Dash8-Q400 Data 
The design aircraft for the BBTCCA is the DeHavilland (Bombardier) 
Dash8-Q400. This is the most predominately used aircraft at the 
airport. 
One of the most popular aircraft in its category with over 300 units 
delivered (Q400 model alone), it is built at Bombardier’s factory in 
Toronto.  

 
FIGURE 3-2 PORTER AIRLINES DASH8-Q402 

 
This large twin-turboprop aircraft is a variant of the original Dash8-100 
initially produced in 1984. Originally designed to seat 39 passengers, 
the 300 version introduced in 1989 was stretched to seat up to 56 
passengers. Since all previous versions have been discontinued, the 
Q400 is now the only Dash8 in production with a seating capacity of up 
to 78 seats.  There are also unconfirmed plans for a Q400X which 
would have the capacity to seat up to 90 passengers. 

 
FIGURE 3-3 DASH8 STRECHED VERSIONS 

 

A notable improvement of the Q series, introduced in 1997, is the 
significant noise reduction in the cabin as well in the noise induced by 
the propellers. Previous Dash8 models used a 4-blade Hamilton-
Standard propeller (max 1,200 rpm) compared to the 6-blade Dowty 
propeller for the Q400 that operates at a maximum speed of 1,080 rpm 
and reduces noise levels. 
The Dash8-Q400 is an aircraft with great take-off abilities and range. It 
is especially effective on short-haul flights (under 500nm) where it 
manages to match the regional jets in terms of trip time whilst using 
less fuel and producing less emissions. The Q400 will also generally 
need less runway length than similar-sized regional jets, allowing 
operations at airports with limited infrastructure as compared to larger 
airports. However, like all aircraft, its specific performance will be 
primarily driven by its weight and environmental conditions at the time 
of the flight. 
At 70 seats, the typical payload of a full flight will be assumed to be 
7,000 kg (70 passengers @ 100kg each including bags).  The other 
component of weight will be the fuel uplift, which will be proportional to 
the sector length (flight distance).  The payload against range chart 
below shows that the typical sector flown by Porter Airlines currently 
(500nm or less) is well within the limit of the aircraft (over 800nm for 
the Basic Q400 model and 1,300nm for the High Gross Weight Model 
which has additional fuel uplift capability).  
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FIGURE 3-4 DASH8-Q400 RANGE DATA (SOURCE: BOMBARDIER) 

When considering Take-off field length requirements, the performance 
of an aircraft will be affected by environmental factors mentioned 
below: 
• Airfield elevation 

Elevation reduces the atmospheric pressure and therefore reduces 
the density of air which results in the need for longer runway length 
to get the proper lift. 

• Headwind strength 
A headwind will assist an aircraft in getting lift at take-off and 
landing. It is therefore common practice to assume zero wind for 
conservative purposes. 

• Temperature 
Similar to elevation, higher ambiant temperatures reduce the 
density of the air which results in the need for longer runway length 
to get the proper lift on a warm day 

 
For an identical aircraft, a warm windless day at a high altitude airport 
will lead to the need for a significantly longer runway compared to an 

airport at sea level on a cold windy day. Although the trends are clear, 
the extent of the variation between two different environmental 
conditions will be dependant on the performance of a given aircraft as 
outlined in the planning manuals. 
BBTCCA is marginally above sea level (250 feet) and assuming the 
conservative scenario of an air temperature of 30 Celsius, no prevailing 
winds and a full passenger load for a 500nm route, the required 
runway length would be 1,050m. This is within the the current length 
available for  Runway 08-26 (1,216m). It should also be noted that this 
take-off field length requirement is not based on normal operations, 
rather it includes safety margins that would either allow the aircraft to 
accelerate and stop before the end of the runway or to accelerate and 
take-off on a single engine in the event of a failure of one of the two 
engines. 
It should be noted to under the above conditions, the High Gross 
Weight version of the Q400 would require a take-off field length of 
approximately 1,500m. which exceeds the length of existing runway 
08-26. Thus the BBTCCA main runway does not allow the Q400 
aircraft to operate under its maximum capabilities. This indicates that 
the current business model operated by Porter Airlines and potential  
new entrants such as Air Canada and Continental (i.e. sectors primarily 
under 500nm, well under maximum capabilities) is well suited for the 
airfield infrastructure available at the airport. 
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FIGURE 3-5 DASH8-Q400 RUNWAY LENGTH DATA (SOURCE: BOMBARDIER) 

 
FIGURE 3-6 EXISTING AND FUTURE MARKETS – 500NM RANGE 

Similar aircraft to the Dash8-Q400 are the ATR72 (Figure 3-7), the the 
Saab 2000 (Figure 3-8) and the Fokker 50 (Figure 3-9).  The ATR72 is 
probably the closest alternative to the Dash8-Q400 but the gates at 
BBTCA are designed for planes that load at the front whereas the 
ATR72 loads from the rear of the plane. This would create a scenario 
where passengers would be exposed to the weather and would be 
walking past the engines on the apron.  
 

 
FIGURE 3-7 ATR-72 
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FIGURE 3-8 SAAB 2000 

 
FIGURE 3-9 FOKKER 50 

 
3.7. Benchmarking – Downtown Airports 

This section benchmarks other airports around the world that are 
similar to BBTCCA in terms of being located within - or immediately 
adjacent to - a high density downtown area.  
These airports reviewed are: 
• Belfast City Airport, Ireland 
• London City Airport, United Kingdom 
• Stockholm-Bromma Airport, Sweden 
• Chicago-Midway Airport, USA 
• Toronto City Centre Airport, Canada 
 

Belfast City Airport, Ireland 
The George Best Belfast City Airport is located next to the Port of 
Belfast and is located 5kms from the City Centre. 
It has a single 1,829m long runway and handled 2.6 million passengers 
in 2009. It is currently a major FlyBe base but recently lost services 
from Ryanair due to delays involved in lengthening the runway by 590 
metres. 
Jet operations are allowed, but such flights are restricted to operating 
between 6:30am and 9:30pm with provisions for delayed flights until 
midnight. 
There is a cap of 48,000 movements per year and a cap of 4 million 
seats that can be offered for sale by airlines. 

 
FIGURE 3-10 BELFAST CITY AIRPORT 
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London City Airport, United Kingdom 
London City Airport is a STOLport (Short Take-Off and Landing Airport) 
with a single 1,508m long runway. Aircraft operating at this airport must 
be adapted and certified to fly 5.5 degree approaches. It handled 2.8 
million passengers in 2009 but has a capacity of up to 8 million 
passengers without any additional runways. 
Although jet operations are allowed, helicopters and single-engine 
aircraft are prohibited from operating at the airport. 
Flight operations are restricted to the time period between 6:30am and 
10:00pm. The airport is closed between 12:30pm Saturday and 
12:30pm Sunday. 
It is noted that the Dash8-Q400 aircraft is certified to fly the quieter 5.5 
degrees approaches2 utlized at London City Airport, but this would 
require infrastructure changes at BBTCCA  (e.g. glidepath) and the 
potential need for pilot training and airspace procedure modifications.  

 
FIGURE 3-11 LONDON CITY AIRPORT 

                                                      
2 http://www.londoncityairport.com/AboutUs/ViewRelease.aspx?id=143 

Stockholm-Bromma Airport, Sweden 
Stockholm-Bromma Airport is located about 7km north-west of 
downtown Stockholm.  It has a single 1,688m long runway and 
processed over 2 million passengers in 2009. 
Jet operations are allowed but a cap of 80,000 movements per year is 
in place.  Flight operations are restricted to the time period between 
6:00am and 9:00pm, with reduced hours over the weekend. 
This airport has introduced a webtrack monitoring system which is 
discussed later in this section. 

 
FIGURE 3-12 STOCKHOLM-BROMMA AIRPORT, SWEDEN 
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Chicago-Midway Airport, USA 
Chicago-Midway Airport used to be the busiest airport in the world and 
as Chicago grew, it was subject to residential enchroachment. 
The airport has five runways, the longest at 1,988m. It processed over 
17 million passengers in 2008 driven by narrowbody jet operations by 
the major low cost carrier Southwest Airlines. 
The only international flight at Chicago-Midway is operated by Porter 
Airlines to/from Toronto. 
There is a voluntary curfew in place between midnight and 6:00am. 

 
FIGURE 3-13 CHICAGO MIDWAY AIRPORT, USA 

Toronto City Centre Airport, Canada 
Billy Bishop Toronto City Centre Airport is located right in the heart of 
the city on an island that is currently only accessible by ferry. 
The airport has three runways, the longest at 1,216m. It processed 
over 1.3 million passengers in 2010 driven by its sole passenger 
carrier, Porter Airlines. 
Jet operations are prohibited except for emergencies and a curfew is in 
place between 11:00pm and 6:45am. In addition, a noise cap is in 
place which has the effect of restricting movements. No extension or 
additional runways are allowed, thus the fleet and markets that can be 
served is limited. 

 
FIGURE 3-14 TORONTO CITY CENTRE AIRPORT, CANADA 
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Benchmarking Conclusions 
The benchmarking exercise shows that restrictions at Toronto City 
Centre Airport are amongst the most stringent (infrastructure, aircraft 
types, noise cap) of the airports reviewed. 
This drives the airport towards a niche market (turboprop aircraft, 
sector length under 750nm, business traffic) as opposed to other 
airports targeting the growing low-cost market looking for convenient 
downtown access. Although restrictive, this ensures that the airport is 
developed with a clear vision, in a sustainable way that meets the clear 
objectives set by the airport authority. 
 

3.8. Live Monitoring Systems 
Live aircraft noise and flight path monitoring systems are a useful tool 
to assist an airport in monitoring and managing noise complaints. They 
also provide the community with  transparent access to information 
regarding aircraft operations at the airport. 
 

 
FIGURE 3-15 WEBTRACK MONITORING SYSTEM – VANCOUVER AIRPORT 

The interactive platform allows a variety of aircraft readings to be 
accessed from permanent noise monitoring stations, the user is able to 
research the source of noise, whether it is in real-time or playback, and 
to facilitate the handling of noise complaints by the community and the 
airport. 

Users would be able to differentiate traffic at Toronto City Centre 
Airport from traffic from Pearson, Buttonville or Downsview, if such a 
tool was in place at BBTCCA.  This tool is therefore especially powerful 
for multi-airport systems where the source of noise may have several 
potential origins.3 

                                                      
3 Brüel & Kjaer – Webtrack (http://www.bksv.com) 
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4 Noise 
Constraints 
Subheadingt 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1. Introduction 
This section reviews the aircraft noise constraint component of the 
Airport Capacity Report. 
 

4.2. Noise Constraints 
As highlighted in the literature review, aircraft noise must be managed 
to ensure that the NEF contours remain within the limits set in the 
Tripartite Agreement. 
The extent of aircraft noise contours will be affected by a range of 
inputs, primarily: 
• Fleet Mix (aircraft types) 
• Number of operations 
• Flight paths 
• Time of day of operations (night movements are defined to be 

between 10pm and 7am) 
The noise capacity is based on the interaction of a number of 
parameters and varying the operating conditions at the airport can 
raise or lower the slots available for passenger aircraft.  The passenger 
aircraft movement cap is driven by the assumptions above with the 
following initiatives likely to increase the slot cap at BBTCCA while 
maintaining the requirements set in the Tripartite Agreement  
• Reducing night-time operations (10pm to 7am) 
• Operations by a quieter fleet mix 
• Reducing general aviation and helicopter operations 
 

4.3. NEF Contours 
The three types of noise exposure contours produced which depend on 
the time element involved are: 
• Noise Exposure Forecasts (NEFs) 
• Noise Exposure Projections (NEPs) and  
• Planning Contours.  
Both NEFs and NEPs undergo a rigorous review and approval process 
within Transport Canada Aviation before public release. 
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Noise Exposure Forecast (NEF) 
The Noise Exposure Forecast (NEF) is produced to encourage 
compatible land use planning in the vicinity of airports. NEFs are 
approved (official) contours and Transport Canada will support them to 
the level of accuracy of the input data.  The 1990 contours used in the 
Tripartite Agreement are NEF contours. 
Noise Exposure Projection (NEP) 
The NEP is based on a projection (not a forecast) of aircraft 
movements for more than 10 years into the future, and includes aircraft 
types and runway configurations that may materialize within this 
period: NEPs are approved (official) contours and Transport Canada 
will support them to the level of accuracy of the input data. NEPs were 
not involved in this study. 
Planning Contour 
The third type of noise contour is the Planning Contour which is 
produced to investigate planning alternatives and must be labelled as 
such.  Any agency may produce these contours as they do not have 
official status.  All modelling work performed by Transport Canada in 
their 2008 review and Jacobs Consultancy in their noise management 
study and Airport Capacity Report are planning contours. 
 

4.4. Noise Modeling Software 
Noise contours are produced using computer software.  A given model 
has specific input requirements and computing algorithms to produce 
outputs, using prestablised metrics, in the form of noise contours.  The 
following are noise models that are used in Canada. 
NEFCAL8 (V1.8) 
NEFCAL8 was the model used for all Noise Contours projects in 
Canada until recently and is based on research dating back to the 
1960’s and 1970’s.  As early as in 1996 suggestions were made to 
update the software to make its platform more user-friendly and to 
update the ground attenuation algorithm that was generating contours 
from this software larger than the US Federal Aviation Authority’s 
(FAA) INM model. 
This was the model used by Jacobs in their noise management study, 
and which generatred the cap of 202 movements in the Airport 
Capacity Report. 

NEF-CALC 2.0.5.1 
NEF-Calc is the current noise model used for all noise contours and 
planning contours in Canada. Version 2.0.5 was released early in 
2011, it resolved a fault with local movements identified in version 
2.0.4.1 and provided the following key changes from NEFCAL8 are: 
• Windows-platform (as opposed to DOS) 
• Aircraft noise database extracted from the FAA’s INM model 
• Noise algorithm modifications in light of NRC research on ground 

attenuation. 
NEF-CALC 2.0.5.1 will become the sole official noise modelling tool in 
Canada, as NEFCAL8 has now been phased out and is no longer 
available from Transport Canada.  This makes the assessment of the 
technical accuracy of the Jacobs model more complex since the model 
will most likely yield different results when using NEF-CALC 2.0.5.1 
INM 7.0b 
INM (Integrated Noise Model) V7.0b is the model developed and 
supported by the FAA and also used in many other countries around 
the world.  
This software is relevant to the present discussion as many 
attributeswithin NEF-CALC 2.0.5.1 were the result of 
comparison/alignment with INM.  Furthermore, the full INM aircraft 
database has now been transferred to the NEF-CALC aircraft 
database. 
INM is a comprehensive software tool backed by years of ongoing 
research and development in the US. 
  

4.5. Scenarios 
The following table presents the various scenarios studied by Jacobs 
prior to determining that the 202 slot scenario (Scenario 13) was the 
preferred option. 
Fifteen scenarios were modelled with the following parameters 
adjusted to define a revised slot cap: 
• Night-time operations 
• Commercial aircraft fleet mix 
• Local General Aviation (GA) - Circuit Training and Maintenance 
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• Itinerant General Aviation (GA) – to/from another airports 
• Helicopter flights 

The methodology used by Jacobs Consultancy is comprehensive and 
realistic. It provides several options that can be replicated in day to day 
operations. 
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Scenarios Fleet Mix Night Operations Local GA Itinerant GA Helicopters Slots 

# Name % DHC8-
300/402 

% DHC8-
100/200 

     

1 Baseline 88% 12% Permitted 100% 100% 100% 153 

2 All Q400 Baseline 100% 0% Permitted 100% 100% 100% 196 

3 Low Volume Helicopter 88% 12% Permitted 100% 100% 0% 162 

4 No Early Morning 88% 12% Curfew pre-7:00 100% 100% 100% 198 

5 No Early Morning, Low Volume Helicopter 88% 12% Curfew pre-7:00 100% 100% 0% 212 

6 No Early Morning, Low Volume Helicopter, no 
night local 

88% 12% Curfew pre-7:00 and no local after 22:00 100% 100% 0% 215 

7 All Q400, no early morning 100% 0% Curfew pre-7:00 100% 100% 0% 252 

8 No flight training 83% 17% Permitted 0% 100% 100% 260 

9 No night ops except grandfathered, low volume 
helicopter 

95% 5% Curfew 22:00-7:00 except grandfathered 100% 100% 0% 324 

10 No flight training, low volume helicopters 82% 18% Permitted 0% 50% 50% 325 

11 No night operations 82% 18% Curfew 22:00-7:00 100% 100% 100% 328 

12 No night operations, no flight training, low volume 
helicopter/GA 

82% 18% Curfew 22:00-7:00 0% 50% 50% 440 

13 No night ops except grandfathered and GA 
22:00-23:00 

90% 10% Restricted to grandfathered schedule 22:00-
23:00 and 6:45-7:00 & GA 22:00-23:00 

100% 100% 100% 202 

14 No night ops except grandfathered 90% 10% Curfew 22:00-7:00 except grandfathered 100% 100% 100% 220 

15 No night ops except grandfathered and GA 22:00-
23:00, low volume helicopter 

90% 10% Restricted to grandfathered schedule 22:00-
23:00 and 6:45-7:00 & G.A. 22:00-23:00 

100% 100% 0% 226 

TABLE 4-1 NOISE MODELLING SCENARIOS 
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4.6. Noise Modelling Assumptions – Scenario 13 
Various inputs are required to model noise including the noise sources 
(aircraft types), the noise path (flight paths) and the quantity of noise 
occurrences (aircraft movements). This section outlines the various 
assumptions used by Jacobs in their assessment of Scenario 13 (202 
slots) and compares them to those used by Transport Canada 
(Jacques Savard) in the 2008 model. 
Helicopters 
Specific triggers are included in the Tripartite Agreement in regards to 
the need to model helicopters. Growth in helicopter movements led to 
the need to model helicopters as part of the NEF contours late in 2009, 
and for Jacobs to include helicopters in their review of the slot cap. 
A total of 25 daily movements were assumed, all performed by the Bell 
212, a large twin-engine helicopter. This is somewhat conservative 
considering that Orgne Helicopters currently operates a fleet consisting 
of Sikorsky-76 helicopters and will transition to a fleet of Agusta-
Westland 139 by 2012. Both aircraft are quieter then the Bell 212. 
Furthermore, Orgne has confirmed its intent to relocate its operations 
to Hamilton as of 2011. This will therefore remove the need to model 
helicopter movements over the short term, without excluding the 
possibility that other operators may establish a base at the BBTCCA in 
the future.  Their inclusion in the Jacobs model is a conservative 
assessment of the operating conditions at the airport. 
Flight Paths 
Flight paths are a key input in noise modelling. It is therefore important 
to ensure that the profile of the flight paths used reflects actual 
operations. 
Table 3-1 shows the assumptions used in the Transport Canada and 
Jacobs models. Assumptions are generally similar or identical. The 
slight discrepancies are unlikely to affect the Airport Capacity Report 
conclusions.   The primary runway 08-26 is highlighted in bold and has 
the most weight on the overall contours with approximately 70% of all 
movements occuring on this runway 

 
Description  Transport Canada  Jacobs  

Runway 06 
Departure  

Right turn at 4400’ GDFBR, 
heading 165  

Right turn at 3250’ ASL, heading 
065  

Runway 08 
Departure  

Right turn at 1.9DME, heading 
141  

Right turn at 10000’ GDFBR, 
heading 141  

Runway 15 
Departure  

Right turn at 650’ ASL, heading 
201  

Right turn at 900’ ASL, heading 
201  

Runway 24 
Departure  

Left turn at 650’ ASL, heading 201  Left turn at 650’ ASL, heading 201 

Runway 26 
Departure 

Left turn at 650’ ASL, heading 
201 

Left turn at 700’ ASL, heading 
201 

Runway 33 
Departure  

Left turn at 6500’ GDFBR, heading 
270  

Right turn at 750’ ASL, heading 
345 

Runway 08 
Arrivals (VFR)  

3.8 Degrees Slope  n/a  

Runway 26 
Arrivals (IFR)  

4.8 Degrees Slope (Scheduled 
services)  

4.8 Degrees Slope (Scheduled 
services)  

All other 
Arrivals  

3.0 Degrees Slope  3.0 Degrees Slope  
4.5 Degrees Slope (Local 
Movements)  

Circuits  Runways 24,26 and 33 – left-hand 
Runways 06 and 08 – right-hand 
Runway 15 – no circuits  
750’ ASL 

Runways 15, 24,26 and 33 – left-
hand 
Runways 06 and 08 – right-hand 
1,000’ ASL 

TABLE 4-2 FLIGHT PATHS ASSUMPTIONS AND COMPARISON 
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Local Movements 
This scenario has a total of  237 daily movements (about 118 circuits), 
all assumed to be between 7am and 10pm. Over 97% of local 
movements are assumed to be performed by variable pitch single 
piston aircraft, with over 1% of local movements flown by fixed pitch 
single piston aircraft and over 1% by the twin piston Beechcraft Baron 
model. The variable pitch single piston aircraft is a louder aircraft 
compared to the fixed-pitch model. 
As a comparison, Transport Canada recorded 125.1 circuits for the 95th 
percentile day in 2008, primarily performed by the Cessna 150, 152, 
172 and the Piper23 Aztek. A generic fixed pitch single piston aircraft 
was also modelled. The Cessna 172 aircraft accounts for 
approximately 80% of all movements and is a quieter than the  generic 
variable pitch single piston aircraft used in Jacobs model.  
The reduction in local movements for Scenario 13 compared to actual 
data from 2008 is a reasonable assumption when considering trends in 
the general aviation industry and the likely impact of growing 
passenger aircraft operations that will drive some local traffic away 
from the airport to less congested general aviation (GA) airfields. 
This scenario also involves a ban on local movements at night (10pm 
to 7am) which is included in the assumptions. 
Itinerant General Aviation Movements 
A total of 147 daily movements, 4.4% at night, are assumed to be 
performed by GA aircraft, primarily the single piston variable pitch  
aircraft but also to a lesser extent by fixed pitch single piston aircraft, 
such as the Beechcraft Baron, the Piper 31, and the Dash6 Twin Otter. 
This compares to approximately 149 daily movements recorded for the 
95th percentile day in 2008 by Transport Canada. The assumption for 
the absence of growth in the general aviation sector is in line with 
national trends and the impact of the growing share that passenger 
aircraft movements will increasingly take precedence over other types 
of movements at the airport. 
Itinerant Passenger Aircraft Movements 
Once the previous assumptions were all modelled, the number of 
movements performed by the Dash8 aircraft was grown until the 25 
NEF contours reached the limit allowed in the Tripartite Agreement. 
A total of  202 daily movements were modelled, 91% of which were 
performed by Dash8-Q300 and Q400 aircraft, the remaining by Dash8-

100/200 aircraft (or equivalent). 6% of movements were assumed to be 
at night (around 12 daily movements) which corresponds to existing 
scheduled flights and some provisions for out of hours operations. 
Technical Accuracy 
We reviewed the contours using the NEF-CALC 2.0.5.1 to check 
compliance of the proposed 202 slot regime within the contours 
specified by the Tripartite Agreement. 
While the recommendation of the 202 slots in the Jacobs report 
(Scenario 13) used the Transport Canada NEFCAL8 model, this 
version is no longer in use or available. 
Current and future modelling for the periodic Transport Canada 
reviews to validate the compliance of operations against the contours 
contained in the Tripartite Agreement will rely on the NEF-CALC 
2.0.5.1.  As highlighted in section 4.4 of this report, although the 
aircraft database was modified in NEF-CALC 2.0.5.1, the Dash8-Q300 
and Q400 have the same noise specifications within both noise models 
(custom aircraft type created in NEFCAL8). 
To check the contour implications of the cap outlined in Scenario 13, 
we have used the Transport Canada model for the year 2008 as a 
baseline.  We then modified the Dash8 components to match the 
assumptions from Scenario 13 and the respective 202 movements. 
Exhibit A shows the 1990 NEF contours against the 2008 Transport 
Canada contours, the 2008 Transport Canada contours with the Dash8 
component of Scenario 13 (202 movements) and the 2008 Transport 
Canada contours with twice the Dash8 component of Scenario 13 (404 
movements). 
Our review concluded that despite an increase from approximately 65 
Dash8 daily aircraft movements in 2008 to the proposed level of 202 
movements, the contours remain within the limits set by the Tripartite 
Agreement while still allowing some growth for helicopter and general 
aviation activity. 
Our conclusion is that the value of 202 slots is a reasonable 
assessment of the capacity of the airport under the existing noise 
constraints enforced through the Tripartite Agreement.  Our review also 
highlights the influence that the number and type of general aviation 
movements will have in determining the slots available to passenger 
aircraft movements in terms of compliance with the noise limit.  The 
periodic reviews by Transport Canada will ultimately confirm the 
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sustainability of the 202 slot proposal and the Toronto Port Authority 
may need to pro-actively regulate the operations of noisier general 
aviation aircraft to ensure that they do not encroach into the noise 
quota that has implicitly been allocated to passenger aircraft.  
Variability of the Assumptions 
The review of the various proposed scenarios shows the dynamic 
nature of the inputs and their impact on the compliance to the NEF 
noise contours set in the Tripartite Agreement. Although the various 
scenarios show that there are ways to physically increase the 
movement cap beyond the proposed value of 202 movements, it would 
involve severe restrictions on existing operations, namely to 
increasingly limit general aviation operations, limit all operations to the 
time period  between 7am and 10pm and to increasingly limit helicopter 
operations. Furthermore, an increased cap on passenger aircraft 
operations would yield very limited benefits since the airfield provides 
limited growth opportunities because of the restrictions set in the 
Tripartite Agreement. The topic of demand and capacity is further 
discussed in Section 5.   
 

4.7. Engine Run Ups 
Beyond the noise constraints defined by the noise contours, a 
significant source of complaints is related to engine run-ups required 
by aircraft after maintenance or as a pre-flight check. These run-ups 
are especially contentious as they are often performed early in the 
morning (before 7am) but are not included in the modeling of noise 
contours. 
Pre-flight run-ups are usually done on the taxiways leading to the ends 
of Runways 26 and 08. More run-ups will generally be performed in 
summer because of the increase in recreational aviation. 
Maintenance run-ups are limited to after 9:00am on weekends, are 
confined to the end of Runway 33 (southern-most point of the airport) 
and usually last about five minutes. 
The current plan highlighted by the Toronto Port Authority is for the 
construction of a permanent run-up enclosure slightly north of the end 
of Runway 06 and for the addition of 6m high walls along the edges of 
the taxiways leading to runways 08 and 26. An Environmental 
Assessment is required before undertaking this work and the status of 
this process is unknown and beyond the scope of this review. 

4.8. Report Review Conclusions 
The methodology used by Jacobs Consultancy to determine a revised 
noise cap for the BBTCCA is thorough and covers all key inputs 
involved in the modeling of noise contours. 
The inputs adopted by Jacobs in their modelling of noise contours for 
Scenario 13 (202 scenario) are acceptable and present a conservative 
operating model for ongoing operations of the BBTCCA. 
The methodology adopted within the Airport Capacity Report and in the 
modelling of noise contours for Scenario 13 (202 slot scenario) is in 
accordance with Transport Canada’s prescribed process.  Our team 
did not have access to the remaining 14 scenarios and therefore we 
cannot provide an assessment of the methodology used in those 
scenarios, though we anticipate that they are technically accurate and 
represented by the details we were able to review.  
The NEFCAL8 software used by Jacobs is no longer in use and has 
been superseded by NEF-CALC 2.0.5.1 which Transport Canada used 
for their review. As an alternative to attempting to remodel Jacobs’s 
assumptions into the new software, we reviewed the Transport Canada 
model for 2008 and tested the foreseen increase to 202 Dash8 
movements for compliance. This review showed that the 202 slots are 
appropriate and leave acceptable margins for growth in helicopter and 
general aviation movements in the future. 
In addition, the following events have occurred recently: 
• Air Canada wet-leased4 the Dash8-Q400 aircraft in lieu of flying 

their existing -300 aircraft. No Dash8-100/200 operations are 
planned at this stage. 

• Ornge Helicopters are relocating their operations to Hamilton which 
will eliminate the need for helicopter modelling in the short term 
This confirms the scenario for 202 slots is conservative and still 
preserves the airport’s ability to cater for noisier passenger aircraft 
than the Dash8-Q400 and helicopters in the future within the limits 
set by the Tripartite Agreement. 

 

                                                      
4 A wet-lease is the process where an airline leases an aircraft as well as the crew to 
operate a given flight. In this case, Sky Regional Airlines, a subsidiary of Skyservice 
Business Aviation has been awarded this contract and will operate the aircraft under the 
brand Air Canada Express. 
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5 Demand and 
Capacity 
Sub 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
headingt 

5.1. Introduction 
This section reviews the demand for passenger services at BBTCCA 
based on the existing schedule and future schedule developed by 
Jacobs Consultancy in the Airport Capacity Report.  
The capacity of the various sub-systems within the terminal, airside 
and groundside that determine the overall capacity of the airport were 
then assessed. 
 

5.2. Demand 
Demand on airport facilities can be assessed based on the following 
assumptions: 
• A flight schedule 
• The fleet mix and load factors 
• The arrival profile of passengers at the airport prior to the estimated 

time of departure. 
Demand forecasts were developed in the Airport Capacity Report 
based on a preliminary assessment of what the noise cap would likely 
be based on using the prescribed NEF limits at the beginning of the 
project. 
This led to a scenario of 166 slots. From this assumptions were made 
in regards to destinations and number of services, irrespective of the 
operating airline.  

 
FIGURE 5-1 FLIGHT SCHEDULE – 166 SLOTS SCENARIO 
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The destinations were those currently served by Porter Airlines or 
publicly disclosed as potential new markets by Porter Airlines. Some 
routes were  missing, but were not a factor in the outcome of the study. 
Planned peak hour passengers can be determined based on a 
calculation involving the three components of the demand previously 
highlighted. 
Figures 5-2 and 5-3 show the rolling busy hour demand on airport 
facilities for arriving and departing passengers based on the existing 
flight schedule (December 2010) and the proposed 166 slots scenario 
in the Airport Capacity Report. 
It shows growing peaks during the morning and afternoon commute of 
business travelers.. The peak arriving passenger demand is higher 
because of the bulk arrival of passengers disembarking from a flight 
and proceeding to the ferry with minimum hinderance.  
 

 
FIGURE 5-2 DEPARTING PASSENGER DEMAND – EXISTING VS 166 SLOTS 

 

 
FIGURE 5-3 ARRIVING PASSENGER DEMAND – EXISTING VS 166 SLOTS 

 
The 202 slots scenario that was ultimately recommended will lead to a 
spread in the morning and afternoon peaks as these are the prime 
operating commercial hours, especially for business travel. The impact 
on peak busy hour passenger movements would be limited since 
demand is already capped by the ability of the airport to handle aircraft 
(i.e. 10 gates).  
 

5.3. Capacity 
An airport is a complex system that involves several processes on 
arrival and departure.  These sub-systems each have their capacity.  
Ultimately, the sub-system with the least capacity will become the 
bottleneck, and thus define the overall capacity of the airport system. 
When demand exceeds capacity over a short period of time, delays will 
occur leading to the need for queuing and holding spaces. When 
demand exceeds capacity over a long period of time, this can lead to 
unacceptable levels of service. 
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FIGURE 5-4 AIRPORT SYSTEM AND SUB-SYSTEMS 

 

This section reviews the capacity of various processes along the 
departure and arrival path of passengers between airside and 
groundside and comments on the findings from the Airport Capacity 
Report. 
Airside 
The airside sets the capacity on the number of aircraft that can land 
and take-off at the airport, or that can park at a gate at the airport. 
Runways 
With the restrictions set by the Tripartite Agreement, the Dash8-Q400 
can only take-off from Runway 08-26 (1,216m long) with a commercial 
load of passengers. 
Assuming that the Dash8-Q400 is the only aircraft operating and that 
landings are perfectly synchronised with take-off, the maximum 
capacity for Runway 08-26 would be approximately 41 movements per 
hour. However, for the purpose of maintaining an acceptable level of 
service and minimizing delays, the concept of practical capacity should 
be introduced. 
Practical Capacity is defined as “the number of aircraft movements in a 
specified interval of time corresponding to a tolerable level of average 
delay”5 This value is complex to address as it ultimately depends on 
defining what a tolerable level of average delay is, but it would likely be 
in the range of 30 movements per hour. 
Taxiways 
The taxiway system at BBTCCA is limited. As Jacobs Consultancy 
highlighted in the Airport Capacity Report, operations off Runway 26 
(used approximately for 70% of passenger aircraft operations) could be 
hampered by the lack of space for aircraft to line-up for take-off. 
Although Exhibit 3 highlights a potential gate blockage during the 
morning peak where 10 aircraft are likely to leave within a short period 
of time, in practice, gate holding would be put in place to prevent a 
gridlock which would ultimately have the impact of congesting gates for 
an extensive period of time. 
Gates 
As predicted in the Airport Capacity Report, the BBTCCA is now 
operating a total of 10 gates. Jacobs Consultancy focussed its review 

                                                      
5 Robert HORONJEFF, Planning and Design of Airports 
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on the capacity of gates to handle aircraft and highlighted the number 
of turns per day. Although the review was done using a 166 slot 
scenario, the 202 slot scenario is also accomodated, accounting for an 
average of 10.1 turns per gate per day (compared to 8.3 turns per day 
with the 166 slots scenario). This is within the guidelines set by Jacobs 
in their review of the capacity of the airport but does lead to questions 
regarding the ability of airlines to commercially operate each of the 202 
slots considering that some slots may be at commercially unviable 
times. 
In addition to this review, we looked at the capacity from a passenger 
movements perspective. Assuming the following: 
• All 10 Gates Operational 
• All Dash8-Q400 ( 70 seats) 
• 80% Average Load Factor 
• Average Turnaround of 45 minutes (including buffers) 
This translates into the following peak throughout: 
• 746 Busy Hour Arrival Passengers (15 movements) 
• 746 Busy Hour Departure Passengers (15 movements) 
It should be noted that the 30 movements (15 arrivals and 15 
departures) aligns well with the practical capacity of Runway 08-26. 
Because Runway 08-26 is the only operable runway for the Dash8-
Q400 and that no runway extension or new runway can be constructed 
at the BBTCCA, this will ultimately restrict the number of hourly 
movements achievable at the airport and, in turn, affect the number of 
passengers that can be processed during peak operations. Since most 
airport and terminal facilities have a capacity primarily driven by its 
ability to handle a punctual load (as opposed to a daily or annual load), 
the runway capacity prevents any additional growth beyond the levels 
highlighted above. 
Check-In 
The existing check-in hall is equipped with the following: 
• 14 Conventional Check-In Counters / Bag Drop Stations. 
• 10 Self-Service Check-In Kiosks 

Assuming 120 seconds check-in per passenger at a 
conventionalcounter, this translates into approximately 420 
passengers per hour. 

However, the use of new processing technologies has significantly 
enhanced the throughout in check-in hall as follows: 

• Passengers without bags can check-in from home and bypass the 
check-in hall altogether 

• Passengers without bags can check-in at a self-service kiosk and 
bypass conventional counters 

• Passengers with bags can check-in from home or use a self-
service kiosk before proceeding to a bag drop counter where the 
processing time will be noticeably quicker 

In the absence of specific data on the breakdown of passengers 
between these processes, it is not possible to accurately define the 
capacity of the check-in hall.  
Security (PBS) 
Pre-Board Screening (PBS) is provided by the Canadian Air Transport 
Security Authority (CATSA) at BBTCCA. The airport consists of two (2) 
PBS areas dedicated to domestic and transborder operations 
respectively. This is common practice as domestic and transborder 
screening protocols currently differ. 
The PBS areas are equipped with: 
• 3 Domestic Security Screening Channels 
• 3 Transborder Security Screening Channels 
Canadian Air Transport Security Authority’s (CATSA) processing rate 
currently targets 120 passengers per hour per channel.  This results in 
a capacity of 360 domestic passengers / hour and 360 transborder 
passengers / hour. The total capacity is therefore 720 passengers per 
hour assuming 100% utilization of both areas. However, the capacity of 
individual areas will define the capacity for each sector (domestic, 
transborder) as there is no swing capacity with the security channels. 
US CBP 
There are currently no US CBP (Customs and Border Patrol) pre-
clearance facilities in place. 
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From past experience, such a facility will not be considered unless 
patronage in excess of 300 Peak Planning Hour Passengers (PPHP) is 
reached (e.g. 6 departing Q400 at 75% Load Factor in one hour). 
A pre-clearance facility has the advantage of allowing flights to US 
airports without international facilities or to allow arrivals at domestic 
terminals hence expediting the arrival process. 
In the event US pre-clearance facilities were established, they would 
be located after the transborder PBS screening facilities dedicated to 
US operations. Hence capacity would be primarily driven by security as 
opposed to CBP facilities. 
Holding Rooms 
The domestic holdroom has approximately 200 seats of various 
configurations and is over 500 m2 in size. 
The international holdroom has approximately 230 seats and is over 
500m2 in size 
Immigration 
The immigration services are provided by the Canadian Border 
Security Agency. The facilities are equipped with 6 counters. Based on 
a nominal processing rate of 45 seconds per passenger, the capacity 
of this facility is 480 passengers per hour. This capacity may be further 
enhanced as NEXUS/Global Traveler kiosks are implemented. 
Baggage Claim 
A single baggage claim of approximately 35m in length is provided for 
international arrivals. This is sufficient to handle 2 flights concurrently 
on 20 minutes turnaround for a total of 6 international arrivals in an 
hour (approximately 420 passengers / hour). 
A single baggage claim of approximately 40m in length is available for 
domestic passengers. This is sufficient to handle 2 flights concurrently 
on 20 minutes turnaround for a total of 6 domestic arrivals in an hour 
(approximately 420 passengers / hour). 
It should be noted that passengers at Toronto City Centre Airport tend 
to have less bags per passenger (business travellers) hence capacity 
may be higher in practice than the calculations based on a higher 
bags/passenger ratio. 
Unlike domestic passengers, international passengers will be metered 
at CBSA inbound immigration resulting in increase baggage loads on 
the claim unit. 

Ferry 
The ferry has recently been upgraded to handle up to 200 passengers 
per transfer. Since the ferry operates four (4) times per hour, this 
translates into a capacity of 800 arriving and 800 departing passengers 
per hour. 
Combined Capacity 
Once the capacity of the individual sub-systems is quantified, the 
overall capacity for arrivals and departures in terminal can be 
confirmed. 
Figure 5-5 shows that the arrival capacity is primarily driven by airside 
facilities (gates, runway) and is generally well balanced with the 
facilities provided within the terminal building. 
 

 
FIGURE 5-5 COMBINED ARRIVAL CAPACITY 

Figure 5-6  shows that the departure capacity is driven  primarily by 
pre-board screening facilities (PBS). The capacity is shown as 
approximately 720 passengers per hour, which is approximately 360 
domestic passengers per hour and 360 international passengers per 
hour, assuming combined peaks. 
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Again, this is well balanced with the facilities provided in the terminal 
for departing passengers, including the airside. 

 
FIGURE 5-6 COMBINED DEPARTURE CAPACITY 

 
Groundside 
The groundside facilities are congested and too small for the variety of 
operations occurring in this area.  These include the following: 
• Public vehicle access and parking (taxis and shuttle) 
• Private vehicle access and parking at the terminal 
• Remote public parking 
• Ferry Vehicle Loading 
• Passenger pickup and drop off / Passenger waiting areas 
• Public Access (pedestrian) 
 
The bottleneck at groundside is also prone to ancillary or adjacent 
functions of the: 
• Public Park 

• Seawall 
• Residential Neighbourhood 
• Private vehicle waiting (unrelated to Airport operations) 
• Community Centre/ Pre-School 
• Streetcar line operations at entrance to airport site 
• Waterfront developments (future) 
 
All of these complex relationships should be assessed in terms of 
short, medium and long term solutions that will balance the needs of all 
users within the areas noted.  
 

 
FIGURE 5-7 TORONTO CITY CENTRE AIRPORT – GROUNDSIDE FACILITIES 

A pedestrian tunnel would somewhat reduce congestion at the terminal 
by introducing a steady flow of passengers to/from the airport, but this 
alone would not be sufficient to alleviate the concerns with the present 
state of the groundside layout. 
The car parking, in front of the terminal, is a constraint rather than a 
benefit due to its limited capacity and location.  
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Commercial traffic should be segregated from private car parking prior 
to accessing the area immediately in front of the terminal and the flow 
of passengers facilitated within this area should be designed to allow 
for designated drop off and pick up areas with sufficient curb length to 
meet demand.  A pedestrian plaza concept could be investigated to 
resolve the operations of passengers and vehicles. Figure 5-8 shows 
the example of Queenstown Airport in New Zealand where passenger 
and commercial traffic is segregated and covered waiting areas and 
footpaths are provided to prevent the need for passengers to mix with 
vehicles. 
 

 
FIGURE 5-8 PEDESTRIAN PLAZA – QUEENSTOWN AIRPORT, NEW ZEALAND 

The nearby 509 and 510 Streetcar lines are an opportunity for unique 
connectivity at the curb that should be investigated in a bid to provide a 
truly green alternative to the passenger car or taxi. Figure 5-9 shows 
the example of a tramline stopping at the curb in Bremen, Germany.  
Lacking that, a designated pedestrian path from the existing streetcar 
line to the airport should be developed to allow for pedestrians to 
transit from one area to another without excessive crossings of active 
roadways. 

 
FIGURE 5-9 TRAM LINE AT THE CURB – BREMEN AIRPORT, GERMANY 

 
5.4. Ferry vs Tunnel 

An environmental assessment was recently undertaken in regards to 
the construction of a pedestrian tunnel to facilitate the flow of 
passengers and staff between the mainland and Toronto Island. 
A key element of the opposition to the construction of a pedestrian 
tunnel is that it will significantly increase the capacity of the airport and 
therefore lead to additional air and ground traffic. 
Our review has identified that the existing ferry operations are not a 
capacity constraint as such, but a level of service issue for passengers 
already using the airport.  
The ferry has the impact of accumulating passengers which then result 
in excessive wait times at the check-in or PBS processes (check-in 
and/or PBS) by creating artificial 15 minute peaks based on the 
arrival/departure of the ferry. Although new processing technologies 
are able to dampen some of the impacts associated with this 
accumulation of passengers (e.g. remote check-in, kiosk check-in, 
etc.), the Pre-Board Screening process (security) does not have the 
same ability to adapt to these sudden bursts in passenger loads. 
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A similar situation is experienced on groundside with bursts of 
passengers all requiring some form of transport such as taxi, private 
vehicles or a shuttle bus.  
If the pedestrian tunnel is built, the passenger demand will be spread 
allowing the distribution of the load and providing enhanced level of 
service both in the terminal on departure then on arrival at groundside. 
The only capacity issue relating to the ferry that was identified is the 
hold room associated with passengers having to wait to board the ferry 
on arrival or departure. As demand grows, additional holding provisions 
(seats, queuing space) will likely be required. 
Simulation Modelling 
In order to illustrate the effect of the ferry on the flow of arriving and 
departing passengers a simulation model was designed using ARCport 
ALTOCEF, a software package specifically designed for airport 
environments. Generic assumptions were used such as the 162 slot 
schedule, load factors and departure profiles of passengers produced 
by Jacobs Consultancy.  It was assumed that all passengers proceed 
to check-in immediately on entering the terminal. 
The simulation visually and graphically shows the impact of the 
accumulation of passengers in the ferry when compared to the steady 
flow of passengers in a pedestrian tunnel (this simulation is based on a 
relative comparison as opposed to a specific operating condition). 

 
FIGURE 5-10 GROUNDSIDE FERRY BOARDING VS PEDESTRIAN TUNNEL  

 
FIGURE 5-11 CHECK-IN OF PASSENGERS – FERRY VS PEDESTRIAN TUNNEL  

An average wait time at check-in of 5.20 minutes was experienced for 
passengers using the tunnel, while an average wait time of 9.16 
minutes was experienced by passengers using the ferry, despite 
processing the same number of passengers in this hypothetical 
scenario. 
 

5.5. Report Review Conclusions 
The infrastructure review undertaken by Jacobs Consultancy was 
performed using a cap of 166 movements as opposed to the cap of 
202 movements that was ultimately recommended in the report’s 
conclusions.  
The synthetic schedule provided in the Airport Capacity Report for the 
166 slot scenario is realistic and reflects the trend towards higher traffic 
during the morning and evening periods. 
Arrival and Departure profiles of passengers at the airport reflect a 
balance between the airside and the groundside facilities.  This is not 
unexpected as the cap on aircraft operations and the ability to expand 
the terminal or airfield ultimately define the capacity of the facilities. 
A 202 movement scenario will result in a broader spread of the 
demand with peak demand maintained at higher levels for an 
increased period of time, especially around the morning peak (7-10am) 
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and the evening peak (4-7pm).  However the upper end of the peak 
period is limited to what the 10 gate operation can accommodate thus 
the terminal and airfield assumptions and recommendations in the 
Jacobs report are in concordance with accepted airport planning 
principles. 
The ferry is not a capacity issue for the overall airport rather it is a level 
of service issue. The current layout of the airport terminal is still 
preventing significant increases in passenger demand primarily 
because of security, immigration and baggage handling provisions. 
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6 Slot Coordination 
Subhe 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
adingt 

6.1. Introduction 
Slots will need to be introduced and allocated between airlines as 
BBTCCA moves to allow new entrants and in the wake of establishing 
a new passenger aircraft movement cap at 202.  
This section specifically reviews the content of the Airport Capacity 
Report and provides some additional insights in the concept of slot 
coordination. 
 

6.2. Slot Coordination  
The need to cap hourly movements (runway capacity) and daily 
movements (noise constraints) translates into the need for slot 
allocation. A slot is a right allocated to an airline to schedule a landing 
or a departure (and associated parking position) during a specific time 
period. 
International best practice is documentated in the IATA Worldwide 
Scheduling Guidelines and should be implemented by an IATA-
accredited slot coordinator. By definition, a slot coordinator is neutral. 
 

6.3. BBTCCA Considerations 
The new slot cap established at BBTCCA is theoretical and may need 
to be reviewed in line with the Tripartite Agreement over time. Certain 
parameters such as pre-established noise restrictions previously 
outlined in this report may be more obtrusive to the community and will 
require additional/ongoing scrutiny as the airport reaches its capacity 
limits 
The Toronto Port Authority objectives and the rules for capacity and 
slot management outlined in the Airport Capacity Report are relevant 
and cohesive with our assessment of the noise constraints imposed. 
However, it is unknown how these have been implemented in practice. 
The right of Porter Airlines to keep existing slots after 10pm and before 
7am as described in Scenario 13 is an acceptable practice. If Porter 
was to stop operating these slots (confiscation or transfer) then 
reallocation would need to be considered. It is standard practice to 
preserve grandfathered rights as long as the airline operates the slots 
at least 80% of the time. 
Content of the Commercial Carrier Operating Agreement (CCOA) is 
not publicly available which is common practice considering the 



BILLY BISHOP TORONTO CITY CENTRE AIRPORT 
CAPACITY REPORT REVIEW  
10885R03F YTZ PEER REVIEW REPORT.DOCX GORD FALK 3/02/2011 

32
 

 

commercial senstive nature of the content. So the conditions under 
which slots are used, transferred or handed back (whether voluntary or 
confiscated because of noise contour expansion) are unknown. As no 
information was available on these subjects we have considered them 
to be beyond the scope of our review and assume the issues will be 
addressed in more detailed analysis by other parties. 
 

6.4. Recent Developments 
As an outcome of the Airport Capacity Report, request for proposals 
were issued to airlines interested in operating at BBTCCA. Proposals 
were reviewed by the Toronto Port Authority and Airport Coordination 
Limited, a UK-based slot coordinator owned by UK-airlines (BMI, 
Virgin, British Airways, Jet2, Thomas Cook, EasyJet, Monarch, 
Thomson, Flybe).6  
As a result of this process Air Canada was awarded 30 slots, 
Continental Airlines was awarded 16 slots and Porter Airlines was 
awarded 44 slots in addition to its existing 112 slots.7 Porter has 
already ramped up its operations to use at least 132 total slots. 
 

6.5. Report Review Conclusions 
The premise that a slot cap is required to manage the constraints 
driven by the NEF contours and infrastructure is generally correct, and 
an effective and industry proven way to implement and track the 
allowable operations within the Tripartite Agreement as put forward by 
Jacobs Consultancy.  
The cap of 202 movements per day or less is driven from NEF contour 
constraints. 
The Toronto Port Authority objectives outlined in the Airport Capacity 
Report are logical and consistent with the findings from this study. 
The Rules for Capacity and Slot Management outlined in the Airport 
Capacity are acceptable and in line with accepted practices in slot 
management.  

                                                      
6 http://www.reuters.com/article/idUSN1910176620100519 
7 http://www.theglobeandmail.com/report-on-business/air-canada-continental-win-
toronto-island-airport-slots/article1615073/ 

We did not request the opportunity to view the Commercial Carrier 
Operating Agreements (CCOA) considering the confidential nature of 
its content and are therefore unable to comment on how these 
objectives and rules were actually introduced into formal agreements. 
Specifically, conditions under which slots are used, transferred or 
handed back (whether voluntary or because of noise contours 
expansion) are unknown. 
We did not request access either to reference material in regards to the 
slot allocation process and are therefore unable to comment on the 
process that took place and whether the objectives and rules outlined 
in the Airport Capacity Report were applied. 
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7 Conclusions 
Subhead 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ingt 

7.1. Introduction 
This section summarizes the conclusions from each section of the 
Airport Capacity Report that our team reviewed. 
 

7.2. Literature Review 
The Tripartite Agreement is the key document regulating operations at 
BBTCCA and has notable restrictions such as preventing the extension 
or construction of runways.  
The benchmarking exercise of other downtown airports around the 
world has confirmed that restrictions at Toronto City Centre Airport are 
amongst the most stringent in terms of infrastructure, aircraft types 
allowed and enforced noise caps. 
This drives the airport towards a niche market (turboprop aircraft, 
sector length under 750nm, business traffic) as opposed to other 
airports targeting the growing low-cost market looking for convenient 
downtown access.  
The noise assessment component of the Airport Capacity Report 
should be read in parallel with the Noise Management Study (Jacobs, 
2010) which provides most of the information on the process and 
methodology used to retain the 202 movements cap. 
 

7.3. Noise Constraints 
The differences identified between the Transport Canada and Jacobs 
models are insignificant and expected when comparing an operating 
model to a forecast model. 
The Jacobs noise model has identified a noise cap based on a range 
of assumptions that may prove to be optimistic or conservative over 
time, but which provide a defined set of parameters for the various 
operations to occur (commercial, general aviation and helicopter) 
within the restrictions set by the Tripartite Agreement.  
The Transport Canada reviews are aimed at identifying any breach of 
the NEF contours outlined in the Tripartite Agreement and should 
therefore be run annually to assess compliance and to assess the 
appropriateness of the 202 cap over time. 
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Our technical review has showed that if 202 Dash8 movements had 
occurred in 2008, the noise contours would have remained within the 
limits set by the Tripartite Agreement. 
The relocation of helicopters to Hamilton and the predominant use of 
Q400 aircraft are existing trends that are contributing to the reduction 
of the noise contours footprint at the BBTCCA, which is to say the 
operating conditions are well within the approved envelope defined 
within the Tripartite agreement and preserves the ability of the airport 
to cater for growth in general aviation and helicopter operations. 
 

7.4. Demand and Capacity 
The terminal building is currently designed to handle under 800 
passengers per hour which is generally consistent with the operational 
capacity of the airfield and ferry operation. 
The airside components (runways, taxiways, and gates) define the 
number of aircraft movements achievable per hour, which in turn drives 
the demand on the other sub systems at the airport.  Capacity of the 
runways has no room to grow because of the existing restriction on 
runway extension and new runway construction. Providing additional 
gates beyond the present 10 gate operation, assuming that other 
factors (terminal, groundside) are considered and balanced against the 
Tripartitite Agreement, would not increase the overall airport capacity 
but would instead provide the flexibility to keep aircraft on the ground 
for a longer period of time if deemed required.   
The ferry is not currently a capacity constraint but rather a level of 
service constraint. The construction of a pedestrian tunnel would not 
increase the overall airport’s capacity but would enhance the 
passenger experience by spreading the demand on departure (i.e. 
check-in, security) and on arrival (i.e. groundside facilities). Passenger 
flow simulation was used to illustrate this conclusion. 
The pedestrian tunnel would to some extent enhance the level of 
service on the groundside by spreading the demand but there remains 
significant constraints restricting the ability of this system to cope with 
the demand. Segregation of public and private traffic should be 
introduced, as well as means for passengers to safely and effectively 
walk to the ferry terminal without crossing the path of vehicles. 
 

7.5. Slot Coordination 
The Toronto Port Authority and associated rules for Capacity and Slot 
Management outlined in the Airport Capacity Report are acceptable 
and in line with accepted practices in slot management.  
However, conditions under which slots are used, transferred or handed 
back (whether voluntary or because of noise contours expansion) are 
unknown and not part of the scope of work related to this review. 
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Glossary 
Subheadingt 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NEF    Noise Exposure Forecasts 
NEP   Noise Exposure Projections 
STOL   Short Take-Off and Landing 
BBTCCA   Billy Bishop Toronto City Centre Airport 
EPNdB   Effective Perceived Noise (Decibels) 
TPA   Toronto Port Authority 
ACI   Airports Council International 
dBA   Decibels (A-scale) 
G.A.   General Aviation 
INM   Integrated Noise Model 
FAA   Federal Aviation Administration 
CCOA   Commercial Carrier Operating Agreeement 
IATA   International Air Transport Association 
PBS   Pre-Board Screening 
U.S. CBP   United States Customs and Border Patrol  
CATSA   Canadian Air Transport Security Agency 
PPHP   Peak Planning Hour Passengers 
nm   Nautical Mile 
 
 
 


