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Executive summary

Objective and structure

Aviation noise metrics

Airport-adjacent residential land use planning and 
development
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Mitigation
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1 Introduction

1.1 The Polo Park site

1.2 Modern history of the Polo Park site
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1.3 Objective and structure of this report

1.4 Winnipeg Richardson International Airport 
Master Plan 2033
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2 Aviation noise metrics

2.1 Noise terminology and evaluation
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Noise exposure forecast
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2.2 Contour prediction methods

Software

Typical inputs
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Input parameter NEF-Calc AEDT

Outputs

NEF contours



The Cadillac Fairview Corporation Limited and Shindico Realty Inc. Polo Park Airport Vicinity Protection Area Study
Airport Noise and Adjacent Development Report

REP 001 | Rev A | January 31, 2020 | Arup Canada Inc. Page 14

2.3 Contour maps and changes over time

2.4 Winnipeg noise contour maps and the Polo Park 
site
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2.5 Summary
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3 Airport-adjacent residential land use 
planning and development

3.1 Civil aviation authority policy guidance

Transport Canada

Response area Response prediction (see note)
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Noise exposure 
forecast values

<30
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3.2 City of Winnipeg planning policies
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3.3 Airport-adjacent residential land uses in 
Winnipeg

3.4 Mitigation
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3.5 Airport-adjacent residential land uses in other 
cities
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Airport Number of 
passengers

Aircraft 
movements 
per annum

Date of 
last 
contour 
mapping

Noise abatement procedures
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3.6 Recent airport-adjacent residential development

Toronto Pearson International Airport and Mississauga, Ontario

Land use planning policy framework
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Current residential development within the noise contours

Dwelling unit type New residential units
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Vancouver International Airport and Richmond, British 
Columbia

Land use planning policy framework
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Current residential development within the noise contours

Year New residential units
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3.7 Summary



Appendix A



A1 List of abbreviations used

Abbreviation Term



Appendix B



B1 United States aviation noise metric and 
policy guidance

B1.1 Day-night average sound level metric



Conversion and comparison of metrics

B1.2 Contour prediction methods

Software

Outputs

DNL contours



Contour maps and changes over time

B1.3 Federal Aviation Administration policy guidance



Land use Yearly day-night average sound level (DNL) in decibels

B1.4 Summary
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Regine Weston, P.Eng. 

 
Profession 
Airport Planner 
Current Position 
Arup Fellow 
Principal Consultant 
Aviation Planning 
Joined Arup 
2000 
Years of Experience 
30+ 
Qualifications 
B.A.Sc (Hons.) Industrial 
Engineering, University of 
Toronto, 1986 
P.Eng., Province of Ontario 
Professional Associations 
Professional Engineers of Ontario 
Consulting Engineers of Ontario 
Publications 
“Guidance for Estimating 
Occupancy in Airport Terminals”, 
FAA (Publication Pending) 
"Terminal Systems Analysis by 
Microcomputer Model", Airport 
Forum 
“Developing a Space Program for 
Airport Passenger Terminals”, 
FAA (Publication Pending) 
“Passenger Flow Dynamics and 
Level of Service in Airport 
Terminal Buildings”, FAA 
(Publication Pending) 
“More passengers, more queues, 
more delays?”, Ingenia 
Lectures 
“Airport Systems Planning, Design 
& Management”, International 
Association of Airport Executives, 
2010, 2012 
“Airside and Landside Computer 
Models”, Airport Systems, MIT, 
1998-2006 

 Regine Weston is a registered Professional Consulting Engineer 
and an internationally recognized expert in Airport Planning and 
Systems Analysis. 

With over 25 years of experience specializing in terminal and 
apron capacity/demand analyses, forecasting and facilities 
programming, and strategic airport development, Regine has been 
responsible for the planning of airport projects on all habitable 
continents. Recently, many of Regine’s projects have focused on 
the special requirements of airline hub facilities and optimising 
facilities to balance passenger experience with capital 
expenditure. 

 
Regine is experienced at scenario assessment and rapidly 
models the impact of alternative traffic assignment, forecast 
scheduling, development phasing options and physical planning 
scenarios. 

  

Aviation: 
Delta Airlines T2/T3 Redevelopment, Los Angeles 
International Airport, Los Angeles, CA 
Programming Lead for renovation and expansion of T2/T3 to 
enable Delta to double their operation at LAX by 2022. 
Responsibilities include determination of short, medium and long 
term requirements for Delta and other impacted airlines, project 
phasing to minimize impact on operations and balancing project 
costs with operational objectives. 

International Arrivals Facility, Seattle Tacoma International 
Airport, Seattle, USA 
Lead Planner and Strategic Advisor to SOM/Clark for the 
redevelopment of the South Satellite and Concourse A to provide 
19 International gates and related FIS facilities.  Working closely 
with SeaTac and CBP to develop the “Automated Primary” pilot 
project.  Responsibilities include management of airside planning 
and simulation modelling as well as meetings with key 
stakeholders 

Long Term Capacity Plan, Copenhagen Airport, Katsrup, 
Denmark 
Project Director and Principal Aviation Planner responsible for 
the development of a strategic framework for the delivery of 
incremental capacity. Includes generation of different terminal 
area options and their impact on airfield and support facilities. 

Dubai World Centre (DWC) International Airport, UAE 
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"Terminal Planning and Design", 
FAA Annual Airport Conference, 
2002 
"Simulation Modeling in Airport 
Design and Development",  
IATA Fundamentals of Airport 
Development 

Strategic advisor on “Airport of the Future” study to develop new 
planning concepts to handle up to 200mppa in an efficient manner 
with a high level of passenger service. Led the detailed 
assessment of proposed designs and prepared options for traffic 
allocations between the two airports. Subject Matter Expert for 
Concept of Operations 

2025 Master Plan Second Opinion, Schiphol Amsterdam 
Airport, Amsterdam, Netherlands 
Project Director for Arup’s team providing overview, comment 
and challenge on the Schiphol Group (SG) and KLM jointly 
developed long term master plan options. Role involved 
reviewing assumptions and approach, and commenting on a series 
of development options in terms of airline assignment, capacity, 
phasing, etc. Regine led discussions between the airline and 
operator, and the team providing demand analysis and gating 
analysis, as well as phasing strategy, airline/alliance assignment 
and operational improvement and flexibility advice. The project 
also included high level Capex review. 

OR Tambo International  Airport, Johannesburg, South 
Africa 
Advising the design team on airline allocation between the 
existing facilities and new midfield terminal, including various 
phasing and investment options. Lead technical advisor on the 
development of FAST (Facility Allocation and Strategy Testing) 
software used to evaluate long term development options from an 
operational, physical and financial perspective. 

Dubai International Airport, UAE 
Lead Planner and Analyst in the development of a series of 
airside and terminal strategic briefs to assist Dubai Airport (DA) 
in maintaining a good level of service during a period of rapid 
growth and constrained capacity. Technical services included the 
development of a variety of interactive software tools for 
continued use by DA’s Strategy Department.  

Abu Dhabi International Airport, UAE 
Primary client contact for Arup standing services contract 
including strategic, analytical and physical planning options.  
Spreadsheet Modelling, Gate Analysis, and Simulation of the 
existing Terminals 1, 2, and Terminal 3 to assess physical and 
operational alternatives to meet demand up to the opening of the 
planned MTC (Midfield Terminal). Demand generation and 
planning reviews of the MTC.  

New Doha International Airport, Doha, Qatar 
Under Arup’s standing service contract, providing strategic 
advice on terminal sizing, phasing and level of service for NDIA 
Passenger Terminal and Airside. Responsible for forecasting and 
long-term options through 2044 as part of the Airport City team. 
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Project Director for simulation modeling using Arena and Simio 
software. 

Airport Strategic Study, Aéroports de Montréal (AdM), 
Canada 
Project Director for a Long Term Strategic Study examining 
options for accommodating traffic at Montreal-Trudeau, 
Montreal-Mirabel and a potential new airport site. Project 
included traffic forecasting, capacity demand analysis (airside, 
terminal, landside, support facilities- MACAD, DELAYS, Excel), 
options development, evaluation, capex estimation and risk 
assessment.  

London Heathrow International Airport, London, UK 
Provided future forecast demand analysis and Master Plan 
expansion concepts, including new runways, terminals and 
ancillary facilities, to the year 2030 – for London area airports, 
including Heathrow and a new site as part of the Southeast 
Regional Airports Study (SERAS). 

jetBlue Terminal, Logan International Airport, Boston, MA 
Responsible for apron and terminal planning for jetBlue’s 11 gate 
facility at Boston Logan in 2005. Continuing assistance as jetBlue 
expands to an 18 gate operation.   

Strategic Planning, Lester B. Pearson International Airport, 
Toronto, ON 
Through a series of on-call tasks, currently undertaking short (1-3 
years) and long (30-40 years) studies. Detailed generation of 
requirement and facility options for the “next concourse”, 
including terminal, airside and landside planning. 

LaGuardia International Airport, New York, NY 
Working on behalf of the PANYNJ, gate utilization analysis and 
proposals for optimization under a variety of operational and 
leasing scenarios. 

JFK International Airport, Jamaica, NY 
Provided forecast demand analysis, gate modelling and terminal 
simulation services to assist in the development of planning 
alternatives and to test the robustness of selected options in the 
redevelopment of this major US airport. 

Newark International Airport, Newark, NJ 
Provided future demand forecasts and analyses to the Port 
Authority of New York and New Jersey to validate strategic 
planning initiatives in the ongoing redevelopment of the broader 
airport terminal facilities and Continental’s Global Gateway plan 
for Terminal C. Analysis includes impact of traffic forecasts on 
gate capacity and the examination of terminal layout alternatives 
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to reduce potential passenger congestion while optimizing airline 
assignments and gating capacity. 

Seattle-Tacoma International Airport, Seattle, WA 
Analysis of physical and operational configurations to comply 
with TSA requirements for screening. Groundside advice, 
passenger flow simulations and gating demand analysis to assist 
in the provision of an operational gate, terminal and groundside 
expansion plan. Determination of “ultimate capacity” for the 
various processing components. 

Paris-Charles de Gaulle Airport, Paris, France 
Developed for Aeroports de Paris a detailed People Mover 
ridership forecasting model of Charles de Gaulle through the year 
2030, including airline and sector assignment scenarios and future 
planning day schedules. 

Program Definition, Ottawa Macdonald-Cartier 
International Airport, Ottawa, ON  
Led the airport planning team in the development of a 20-year 
terminal development plan including preparation of 
comprehensive Program Definition Document. Subsequently 
completed a Long Term Capacity Study to match the ultimate 
landside, terminal, and runway capacities. 

Calgary International Airport, Calgary, AB 
Using future forecasts and passenger scheduling development, 
provided Calgary Airport Authority with airfield capacity 
analysis and confirmation of 10 year Capital Development Plan 
including traffic forecasts, programming, strategic expansion 
concepts, construction staging, and cost estimates. 

Vancouver International Airport, Vancouver, BC 
Provided an analysis of capacity/demand for the current and 
planning years, and of proposed alternatives, using in-house 
computer models. 

Winnipeg International Airport, Winnipeg, MB 
Served as facilitators during Value Planning session to generate 
ideas for cost effective modifications to the WAA AIRPlan, to 
ensure financial viability. The session examined all aspects of the 
plan to identify potential savings, without adversely impacting the 
passenger experience. 

Project Director for a comprehensive Program Definition 
Document which included the evaluation of up to twenty different 
expansion and new build options. Included forecasting, demand 
assessment, program of requirements, site plans, terminal layouts, 
cost estimation and financial analysis. 

*experience prior to joining Arup 
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Ryan Biziorek, LEED AP, CTS 

 
Profession 
Acoustics & Audiovisual 
Consultant 
Current Position 
Associate 
Joined Arup 
2005 
Years of Experience 
12 
Qualifications 
MSc Sound & Vibration Studies 
University of Southampton, 
Hampshire, United Kingdom, 2004 
BA Physics & Economics, 
Kalamazoo College, Kalamazoo, 
Michigan, 2003 
LEED AP, 2006 
Certified Technology Specialist 
(CTS), InfoComm 2012 
Professional Associations 
Member, Acoustical Society of 
America 
Member, US Green Building 
Council (USGBC) 
LEED Indoor Environmental 
Quality Technical Advisory 
Group, 2013 – Present 
Chicago Architecture Foundation 
Auxiliary Board, Chair of 
Development (2011-2014), 
President (2014 – Present) 
Guest Lecturer 
Chicago Architecture Biennial 
‘The Architecture of Sound’ 
2015 
Washington University, Sam Fox 
School of Design + Visual Arts, St. 
Louis, MO, 2013 – 2016 
Columbia College, Chicago, IL 
2015 

 Ryan is an Associate consultant in the Arup Acoustics, 
Audiovisual, and Theatre consulting team. He provides acoustics 
and audiovisual technical expertise and project management skills 
for various building types. He serves as the regional acoustics 
aviation business champion and is involved with many of the 
regional and global aviation projects. 

Ryan is an active proponent of performance based design, 
constantly evaluating the prescribed acoustic criteria for different 
facilities whose user’s needs and requirements are incorporated 
into the project. He strives to implement integrated acoustic 
solutions into the design using innovative tools and techniques. 

He contributes to the operation and development of the Arup 
SoundLab, a virtual reality room where clients can experience in 
3-D the acoustics of existing or modelled buildings. The 
SoundLab is used for a wide array of applications from 
acoustically optimizing a room shape to design for acoustic 
privacy. 

 
Ryan is a specialist in acoustic, electro-acoustic and audiovisual 
systems design for transportation environments. 

  

Toronto Pearson Pier H Processor, Toronto, ON 
Acoustic and AV consultant for expansion of T1 at Toronto’s 
Pearson Airport. The new T1 concourse will be configured to 
accommodate 10 Narrow Body and 10 Regional Aircraft stands 
with provision for conversion to wide body stands; be connected 
with a link to the Terminal 1 liner; and provide for passenger hold 
room areas at the gates; retail spaces and common area spaces; 
and ground floor ramp support, baggage room and bus station 
areas. 

Portland Airport Terminal Core Redevelopment and 
Concourse B, Portland, OR 
Acoustic and AV consultant for renovation and expansion of the 
terminal central core and new Concourse B. With extensive focus 
on the passenger experience, the Terminal Core project will 
provide an enhanced aural journey for passengers going through 
the central terminal core. 

Mickey Leland International Terminal, George Bush 
Intercontinental Airport, Houston, TX 
Lead acoustic and AV consultant for new terminal to 
accommodate up to 15 wide-body aircraft at Terminal C and D. 
Acoustic consulting tasks include site noise surveys, façade and 
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Illinois Institute of Technology 
School of Design, Chicago, IL 
2014, 2016 
Parsons New School of Design, 
2010 
Cooper Union School of 
Architecture, 2009 
Awards 
2007 Emerging Green Builders 
Design Competition- NY region, 
1st place, National level, 1st place 

envelope sound isolation design, room acoustic, and control of 
MEP and people mover systems noise. AV consulting includes 
public address and visual paging systems design to optimize 
speech intelligibility and integration with architecture.  

Kansas City Airport Single Terminal, Kansas City, MO 
Acoustic and AV consultant for new single 750,000 ft2 terminal 
at Kansas City Airport. The new terminal consists of a head 
house, with a single pier containing a single-loaded landside 
concourse and one double-loaded airside concourse reached via 
an above ground concourse connector. Work included 
development of combined fire alarm / public address system 
strategy, review with local authorities for a mass notification 
system, and development of the interior acoustic environment for 
speech intelligibility, passenger comfort and external noise 
mitigation. 

Delta T2 & T3 Modernization, Los Angeles World Airport, 
Los Angeles, CA  
Acoustic consultant and AV consultant for $1.9B phased terminal 
redevelopment. Acoustic and AV design focuses on enhancing 
the passenger experience. Work included acoustic and PA site 
survey, public address system modeling, and control of people 
mover systems noise. Recommendations were also provided to 
enhance spaces during their short-term occupancy before full 
phased construction. 

Delta Public Address System Audit, Various Locations  
Review of the public address system performance at 13 airports 
where Delta operates across the USA. Acoustic measurements 
were conducted at a selection of gates with varying archetypes to 
determine the quality of the PA system. Recommendations were 
made to improve uniformity of coverage, level, and intelligibility 
in a dynamic electronic document.  

O’Hare International Airport, Chicago, IL 
Project Manager and Lead Systems designer for the upgrade of 
the public address head end equipment and expansion of public 
address systems in Terminals 1, 2, 3, 5, bus terminal, airport 
transit system stations, parking structures and pedestrian 
walkways. The PA systems upgrade will result in a unified 
system within all public areas of the airport that is connected via 
the airport’s ICT network, simplifying day to day and emergency 
operations and systems maintenance. Visual paging system 
design services were also provided throughout public areas to 
achieve ADA requirements. 
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Annika Hui, RPP, MCIP 

 
 
Profession 
Land use planning and 
development; transportation 
planning; project management 
Current Position 
Senior Planner 
Joined Arup 
2013 
Years of Experience 
10  
Qualifications 
Master’s Module (Cities: 
Navigating Urban Power and 
Influence), Boston University 
(Questrom School of Business), 
2017 
Master of Urban and Regional 
Planning (Land Use Planning and 
Development), Queen's University 
at Kingston, 2006 
Bachelor of Arts (Political Science 
and Economics), University of 
Alberta, 2001 
Professional Associations 
Registered Professional Planner 
(RPP), Ontario Professional 
Planners Institute 
Member (MCIP), Canadian 
Institute of Planners 
Committees 
 
 
Publications 
  

 Annika Hui is a senior planner in Arup’s Toronto office with ten 
years of experience as a municipal planner and a consultant, 
providing her with a holistic understanding of the planning 
framework. 
 
Annika specializes in the integration of land use planning and 
development with transportation infrastructure improvements. 
Her work includes statutory plan research and writing, 
neighbourhood and station area plans, site plan preparation and 
design, and transit infrastructure feasibility and design studies. 
Annika has recently managed multiple projects focusing on 
improving the arrivals experience at key destinations like train 
stations and retail centres, with the aim of positioning properties 
to be ready for the emergence of new mobility trends including 
ridesharing, microtransit, and autonomous vehicles. 
 
As a Registered Professional Planner, Annika aims to provide 
practical advice that maximizes the financial, environmental, and 
social returns on land development and infrastructure 
improvements and upholds the public interest. 

 
Annika brings together a unique mix of strategic research and 
policy writing, site development planning, transportation 
planning, and project management experience. 

  

CF Fairview Mall Redevelopment (Toronto, Ontario) and CF 
Masonville Place Redevelopment (London, Ontario) 
As part of its ongoing program to evolve its suburban shopping 
centre portfolio to a more urban form that is better integrated with 
its neighbouring communities, Cadillac Fairview (CF) 
commissioned Arup to provide services for site development and 
design, along with transportation planning and engineering, in 
support of a zoning by-law amendment application. Our services 
included contributing to the site design for the intensification of 
surface parking lots into high-rise residential, office, and hotel 
towers, designing improvements for pedestrian and cycling access 
and connectivity, and completing transportation impact and 
origin-destination studies in support of the planning application. 

Annika served as project manager and contributed to the site plan 
in both leadership and technical roles. Annika also represented 
CF before municipal staff on transportation-related matters. 

Period of individual participation in assignment: 2018-ongoing 

Buttonville Airport Redevelopment (Markham, Ontario) 
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Cadillac Fairview (CF) plans to redevelop Buttonville Municipal 
Airport into an employment and high-density mixed-use district 
containing prestige employment, office, hotel, convention centre, 
retail, and residential uses that are pedestrian, cycling, and transit-
oriented. To this end, CF commissioned Arup to provide services 
for site development and design, along with transportation 
planning and engineering, in support of an official plan 
amendment application.  

Annika served as project manager and contributed to the site plan 
and transit infrastructure conceptual designs in both leadership 
and technical design roles. Annika also represented CF on 
transportation-related matters at meetings with municipal staff, 
and at mediation hearings before the Ontario Municipal Board. 

Period of individual participation in assignment: 2015-17 

Planning Response to Metrolinx Regional Transportation 
Plan Review (Toronto, Ontario) 
Recognizing that Toronto Pearson International Airport and the 
Airport Megazone employment area around it is the single 
biggest generator of car trips in the Toronto region, the Greater 
Toronto Airports Authority (GTAA) commissioned Arup to 
provide strategic transportation planning advice in the preparation 
of the GTAA’s response to the Metrolinx Regional 
Transportation Plan Review. Examining the opportunities and 
challenges from a groundside planning and operations standpoint, 
Arup identified the gaps in the review work and generated 
strategic directions for engagement with Metrolinx. 

Annika served as the project manager and technical lead by 
conducting the policy review, preparing the strategic 
transportation planning advice, and coordinating with GTAA staff 
in the preparation of their response to Metrolinx. 

Period of individual participation in assignment: 2016 

Downsview Airport Operational Needs Review (Toronto, 
Ontario) 
In support of the City of Toronto’s Keele and Finch Planning 
Study, which aims to develop a planning framework that best 
leverages the new Finch West Station on the Toronto-York 
Spadina Subway Extension, Annika worked with Arup’s airports 
planning group to translate the operational needs and flight path 
limitations associated with Downsview Airport into land use 
planning recommendations. The work included three-dimensional 
modelling of flight paths and visualizations of how these flight 
paths affected existing and potential development around the 
rapid transit station area and its adjacent community areas. 

Period of individual participation in assignment: 2016 

*experience gained prior to joining Arup 
 

 
 


